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SECTION 01 11 00 
 


SUMMARY OF WORK 
 
 
PART 1 GENERAL 
 
1.1 REFERENCES 
 
The publications listed below form a part of this specification to the extent 
referenced. The publications are referred to within the text by the basic 
designation only. 
 


HEADQUARTERS, US FORCES JAPAN, DEPARTMENT OF DEFENSE (DOD) 
 
JEGS (2010 November) Japan Environmental 
Governing Standards 
http://www.usfj.mil/Documents/References/References.html 
 
1.2 DEFINITIONS 
 


Definitions pertaining to sustainable development are as defined in JEGS 
and as specified. 
 
a. "Environmentally preferable products" have a lesser or reduced effect on 


the environment in comparison to conventional products and services. 
This comparison may consider raw materials acquisition, production, 
manufacturing, packaging, distribution, reuse, operation, maintenance, 
or disposal of the product. 


 
b. "Indoor environmental quality" is the physical characteristics of the 


building interior that impact occupants, including air quality, 
illumination, acoustics, occupant control, thermal comfort, daylighting, 
and views. 


 
c. "Operational performance" is the functional behavior of the building as 


a whole or of the building components. 
 
d. "Sustainability" is the balance of environmental, economic, and societal 


considerations. 
 
1.3 SUBMITTALS 
 


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. When used, a designation following the "G" designation identifies 
the office that will review the submittal for the Government. The following 
shall be submitted in accordance with Section 01 33 00 SUBMITTAL 
 
PROCEDURES: 
 


Upon receipt of Government Furnished Equipment, the Contractor shall 
submit records in accordance with paragraph entitled, "Government 
Furnished Property," of this section. 


 
 


SD-01 Preconstruction Submittals 
 


Submit the following items to the Contracting Officer: 
 
Excavation Permits; G (FEAD) 
Hot Work Permits; G (FEAD) 


 
SD-07 Certificates 
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1.4 WORK COVERED BY CONTRACT DOCUMENTS 
 
1.4.1 Project Description 
 


The Fuel and Industrial Supply Center (FISC) waterfront facilities at 
Akasaki, Iorizaki, and Yokose in Sasebo, Japan were inspected between 
September and November, 2009. In addition to the routine inspections, a 
berthing analysis, survey, bollard pull testing, and geotechnical 
investigations were also undertaken. 
 
This project is to implement the design of repairs found in this 
specification and accompanying drawings. 
 
I. The following repairs to Pier 170 shall include but not be limited 


to: 
 


Removing and replacing existing Bollards P170-A, P170-M, and P170-GG 
with new bollards and foundations. 
 
Remove existing Bollard P170-AA. 
 
Repairs to the pier structure include repairing spalls and cracks in the 
concrete deck and caisson. 
 
Replacement of a missing block underwater by filling with concrete. 
 
Cleaning and recoating and adding identification marks to the mooring 
hardware. 
 


II. The following repairs to Fueling Wharf 372 shall include but not be 
limited to: 


 
Upgrading the capacity of Bollard AKSW-2 
 
Removing and replacing existing Bollard AKSW-3 with a new bollard and 
foundation. 
 
Repairs to the pier structure include repairing spalls and cracks in the 
concrete deck and caisson. 
 
Replacement of a missing stone coping block with a new stone coping 
block. 


 
III. The following repairs to Fueling Wharf 374 shall include but not be 


limited to: 
 
Upgrading the capacity of Bollard AKSW-1 
Adding a new bollard and foundation. 
 
Repairs to the pier structure include repairing spalls and cracks in the 
concrete deck and caisson.  
 


a. Cleaning and recoating mooring hardware. 
 


IV. The following repairs to Fueling Wharf 621 shall include but not be 
limited to: 


 
Removing 6 bollards and replacing with 10 ton cleats. 
 
Removing and replacing existing mooring rings with new mooring rings. 
 
Repairs to the pier structure include repairing spalls and cracks in the 
concrete deck and block wall. 
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Cleaning and recoating mooring hardware. 
 


V. The following repairs to Fueling Wharf M-802 shall include but not 
be limited to: 


 
Repairs to the pier structure include repairing spalls and cracks in the 
concrete deck and caisson. 
 
Cleaning and recoating mooring hardware. 


 
1.4.2 Specifications and Standards 
 


The specifications and standards referenced in this project specification, 
including addenda, amendments, and errata listed, will govern in all cases 
where references thereto are made. In case of differences between these 
specifications or standards and this project specification or its 
accompanying drawings, this project specification and its accompanying 
drawings will govern to the extent of such differences. Otherwise, the 
referenced specifications and standards will apply. The requirement for 
packaging, packing, marking, and preparation for shipment or delivery 
included in the referenced specifications will apply only to materials and 
equipment that are furnished directly to the Government and not to 
materials and equipment that are to be furnished and installed by the 
Contractor. 


 
1.4.3 Variation Requirements 
 


Where a choice of materials or methods, or both, is permitted in this 
contract, the Contractor will be given the right to exercise the variation 
unless otherwise required by the specifications. 


 
1.4.4 Location 
 


Multiple locations within Commander Fleet Activities Sasebo 
 
1.5 CONTRACT DRAWINGS 
 


Pier 170, Akasaki Terminal: The following drawings accompany this 
specification and are a part thereof. 
 


Drawing No. 1 GI-001 TITLE SHEET 
Drawing No. 2 GI-002 DRAWING INDEX 
Drawing No. 3 GI-003 GENERAL NOTES 
Drawing No. 4 B-001 SOIL BORING LOCATION PLAN AND LOGS 
Drawing No. 5 C-101 SITE AND DEMOLITION PLAN 
Drawing No. 6 S-101 DECK PLAN 
Drawing No. 7 S-102 DECK PLAN 
Drawing No. 8 S-103 DECK PLAN 
Drawing No. 9 S-104 DECK PLAN 
Drawing No. 10 S-105 DECK PLAN 
Drawing No. 11 S-106 DECK PLAN 
Drawing No. 12 S-107 DISTANCE MARK LOCATION PLAN 
Drawing No. 13 S-401 SECTIONS 
Drawing No. 14 S-402 SECTIONS 
Drawing No. 15 S-501 REPAIR TYPE A-C DETAILS 
Drawing No. 16 S-502 REPAIR TYPE D-G DETAILS 
Drawing No. 17 S-503 REPAIR TYPE H-K DETAILS 
Drawing No. 18 S-504 REPAIR TYPE L-N DETAILS 
Drawing No. 19 S-505 BOLLARD P170-A REPLACEMENT DETAILS 
Drawing No. 20 S-506 BOLLARD P170-M REPLACEMENT DETAILS 
Drawing No. 21 S-507 BOLLARD P170-GG INSTALLATION DETAILS 
Drawing No. 22 S-508 BOLLARD P170-GG DETAILS DETAILS 
Drawing No. 23 S-509 CLEAT AND BOLLARD INSTALLATION DETAILS 
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Drawing No. 24 S-510 REPAINT DISTANCE MARK - PIER 170 
Drawing No. 25 S-511 REPAINT BOLLARD I.D. - PIER 170 
Drawing No. 26 S-601 PAINT AND REPAIR SCHEDULE 


 
Fueling Wharf 372, Akasaki Terminal: The following drawings accompany this 
specification and are a part thereof. 
 


Drawing No. 1 GI-001 TITLE SHEET 
Drawing No. 2 GI-002 DRAWING INDEX 
Drawing No. 3 GI-003 GENERAL NOTES 
Drawing No. 4 C-101 SITE AND DEMOLITION PLAN 
Drawing No. 5 S-101 DECK PLAN 
Drawing No. 6 S-201 ELEVATION 
Drawing No. 7 S-301 SECTIONS 
Drawing No. 8 S-501 REPAIR TYPE A-D DETAILS 
Drawing No. 9 S-502 REPAIR TYPE E-J DETAILS 
Drawing No. 10 S-503 BOLLARD AKSW-2 UPGRADE DETAILS 
Drawing No. 11 S-504 BOLLARD AKSW-3 REPLACEMENT DETAILS 
Drawing No. 12 S-601 REPAIR SCHEDULE 


 
Fueling Wharf 374, Akasaki Terminal: The following drawings accompany this 
specification and are a part thereof. 


 
Drawing No. 1 GI-001 TITLE SHEET 
Drawing No. 2 GI-002 DRAWING INDEX 
Drawing No. 3 GI-003 GENERAL NOTES 
Drawing No. 4 B-001 SOIL BORING LOCATION AND LOG 
Drawing No. 5 C-101 SITE AND DEMOLITION PLAN 
Drawing No. 6 S-101 DECK PLAN 
Drawing No. 7 S-201 ELEVATION 
Drawing No. 8 S-301 SECTIONS 
Drawing No. 9 S-501 REPAIR TYPE A-E DETAILS 
Drawing No. 10 S-502 REPAIR TYPE F-J DETAILS 
Drawing No. 11 S-503 BOLLARD AKSW-1 UPGRADE DETAILS 
Drawing No. 12 S-504 BOLLARD AKSW-A INSTALLATION DETAILS 
Drawing No. 13 S-601 REPAIR SCHEDULE 


 
Fueling Wharf M621, Iorizaki: The following drawings accompany this 
specification and are a part thereof. 


 
Drawing No. 1 GI-001 TITLE SHEET 
Drawing No. 2 GI-002 DRAWING INDEX 
Drawing No. 3 GI-003 GENERAL NOTES 
Drawing No. 4 C-101 SITE AND DEMOLITION PLAN 
Drawing No. 5 S-101 DECK PLAN 
Drawing No. 6 S-301 SECTIONS 
Drawing No. 7 S-501 DEMOLITION DETAILS 
Drawing No. 8 S-502 REPAIR TYPE A-D DETAILS 
Drawing No. 9 S-503 REPAIR TYPE E-F DETAILS 
Drawing No. 10 S-504 REPAIR TYPE G-K 
Drawing No. 11 S-505 CLEAT AND CURB INSTALLATION DETAIL 
Drawing No. 12 S-601 REPAIR SCHEDULE 


 
Fueling Wharf M-802, Yokose: The following drawings accompany this 
specification and are a part thereof. 


 
Drawing No. 1 GI-001 TITLE SHEET 
Drawing No. 2 GI-002 DRAWING INDEX 
Drawing No. 3 GI-003 GENERAL NOTES 
Drawing No. 4 S-101 SITE PLAN 
Drawing No. 5 S-201 ELEVATION 
Drawing No. 6 S-301 SECTIONS 
Drawing No. 7 S-501 REPAIR TYPE A-C DETAILS 
Drawing No. 8 S-502 REPAIR TYPE D & E DETAILS 
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Drawing No. 9 S-601 REPAIR SCHEDULE 
 
1.6 PROJECT SCHEDULE AND TIME CONSTRAINTS 
 
1.6.1 Commencement and Completion of Work 
 


The Contractor shall be required to complete the entire work, ready for 
use, not later than 480 calendar days, including the mailing period, after 
the date of Award. The mailing period includes the days for mailing of the 
Notice of Award and the submission of the required bonds and Certificate of 
Insurance. 


 
1.6 On-Site Work 
 


The Contractor shall complete on-site work in accordance with phasing 
requirements of section 01 32 16 “Construction Progress Documentation” and 
as required to ensure adequate time for submission and approval of all 
preconstruction and close out submittals. 


 
1.7 PROJECT ENVIRONMENTAL GOALS 
 
Contractor shall distribute copies of the Environmental Goals to each 
subcontractor and the Contracting Officer. The overall goals for a testing 
program that meets the functional program needs and incorporates the 
principles of sustainability. Specifically: 
 


a. Preserve and restore the site ecosystem and biodiversity; avoid site 
degradation and erosion. Minimize offsite environmental impact. 


b. Use the minimum amount of energy, water, and materials feasible to 
meet the design intent. Select energy and water efficient equipment 
and strategies. 


 
c. Use environmentally preferable products and decrease toxicity level 


of materials used. 
 
d. Use renewable energy and material resources. 
 
e. Optimize operational performance (through commissioning efforts) in 


order to ensure energy efficient equipment operates as intended. 
Consider the durability, maintainability, and flexibility of building 
systems. 


 
f. Manage construction site and storage of materials to ensure no 


negative impact on the indoor environmental quality of the building. 
 
g. Reduce construction waste through reuse, recycling, and supplier 


take-back. 
 
h. All recyclables such as job generated scrap metals shall be delivered 


to the recycling center located on Sasebo Main Base, Building 323, by 
the Contractor. 


 
1.8 OCCUPANCY OF PREMISES 
 


As specified in Section 01 14 00 "Work Restrictions." 
 
1.9 EXISTING WORK 
 


In addition to "FAR 52.236-9, Protection of Existing Vegetation, 
Structures, Equipment, Utilities, and Improvements": 


 
a. Repair or replace portions of existing work which have been altered 


during construction operations to match existing or adjoining work, 
as approved by the Contracting Officer. At the completion of 
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operations, existing work shall be in a condition equal to or better 
than that which existed before new work started. 


 
1.10 ON-SITE PERMITS 
 
1.10.1 Excavation Permits and Hot Work Permits 
 


ACTIVITY                        SUBMISSION DATE            SUBMISSION FORM 
 
Excavation Permits; G (FEAD) 15 calendar days prior to work     FEAD 
Hot Work Permits; G (FEAD)  15 calendar days prior to work  FEAD 
 
Permits shall be posted at a conspicuous location in the construction area. 
 
Burning of trash or rubbish is not permitted on project site. 


 
1.11 LOCATION OF UNDERGROUND FACILITIES 
 


Obtain digging permits prior to start of excavation by contacting the 
Contracting Officer 15 calendar days in advance. Scan the construction site 
with electromagnetic or sonic equipment, and mark the surface of the ground 
or paved surface where existing underground utilities or utilities encased 
in pier structures are discovered. Verify the elevations of existing 
piping, utilities, and any type of underground or encased obstruction not 
indicated to be specified or removed but indicated or discovered during 
scanning in locations to be traversed by piping, ducts, and other work to 
be conducted or installed. 


 
1.11.1 Notification and Permission Prior to Excavation 
 


The Contractor shall request written permission from the Contracting 
Officer whenever digging is required to perform this contract. The request 
will provide a sketch of the area, limits of the excavation and expected 
depths. Unless removal of contaminated soil is elsewhere specified as a 
part of the contract scope of work, immediately report to the Contracting 
Officer and NAVFAC FE Environment Office any unforeseen discovery of soils 
suspected of being contaminated with oil or other hazardous materials. 
After notifying the Contracting Officer, The Contractor will take whatever 
pro-active measures are necessary to protect the excavation from erosion 
and prevent the spread of suspected contaminants until testing can be 
accomplished. Testing will be accomplished as directed by the NAVFAC FE 
Environmental Office via Contracting Officer through the use of a contract 
modification. After analysis of the test results, any soils found to be 
contaminated will be properly treated and disposed under the direction of 
the Contracting Officer through a contract modification or by Government 
personnel in accordance with Japanese industrial waste interim treatment 
and licensing regulations. 


 
PART 2 PRODUCTS 
 


Not used. 
 
PART 3 EXECUTION 
 


Not used. 
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SECTION 01 14 00


WORK RESTRICTIONS


PART 1   GENERAL


1.1   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. When used, a designation following the "G" designation identifies 
the office that will review the submittal for the Government. The following 
shall be submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:


SD-01 Preconstruction Submittals


a.  Pier Parking Authorization; G
b.  List of Contact Personnel; G
c.  Personnel List; G
d.  Vehicle List; G


1.2   RESTRICTIONS ON OPERATIONS


1.2.1   Coordination with Other Work


The Contract Clause entitled FAR 52.236-8 "Other Contracts"; the paragraph 
entitled "Order of Work".


1.3   SPECIAL SCHEDULING REQUIREMENTS


a.  The work under this contract requires special attention to the 
scheduling and conduct of the work in connection with existing 
operations.  Identify on the construction schedule each factor which 
constitutes a potential interruption to operations.


The following conditions apply:


(1)  All adjacent facilities will remain open during construction.


(2)  All existing equipment and structures will be protected and 
maintained during construction.


1.4   CONTRACTOR ACCESS AND USE OF PREMISES


1.4.1   Activity Regulations


Ensure that Contractor personnel employed on the Activity become familiar 
with and obey Activity regulations including safety, environment, fire, 
traffic and security regulations.  Provide written "General Authorization 
to Work on Base" to the Security Office, Commander Fleet Activities 
Sasebo.  Keep within the limits of the work and avenues of ingress and 
egress.  Wear hard safety gears (such as hard hats, high visibility vest) 
with the Contractor's name prominently displayed, on construction site and 
in designated areas.  Do not enter any restricted areas unless required to 
do so and until cleared for such entry.  The Contractor's equipment shall 
be conspicuously marked for identification.
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1.4.1.1   Identification Badges


Identification badges, if required, will be furnished without charge. 
Application for and use of badges will be as directed.  Furnish a completed 
EMPLOYMENT ELIGIBILITY VERIFICATION (DHS FORM I-9) form for all
personnel requesting badges.  This form is available at
http://www.uscis.gov/files/form/I-9_IFR_02-02-09.pdf. Immediately report 
instances of lost or stolen badges to the Contracting Officer.  


Identification badges will be issued to the Contractor and his employees in 
accordance with the Commander Fleet Activities Sasebo regulations.  A copy 
of the security regulations may be obtained from the security office.  All 
badges must be returned or accounted for to the department of Public 
Safety's Pass and Identification Office upon expiration of the badge or 
contract, or termination of the employee.


1.4.1.2   No Smoking Policy


Smoking is prohibited within and outside of all buildings on installations 
under the cognizance of NAVFAC except in designated smoking areas.  This 
applies to existing buildings, buildings under construction and buildings 
under renovation.  Discarding tobacco materials other than into designated 
tobacco receptacles is considered littering and is subject to fines.  The 
Contracting Officer will identify designated smoking areas.


1.4.2   Working Hours


Regular working hours shall consist of an 8 1/2 hour period between 8 a.m. 
and 3:30 p.m., Monday through Friday, excluding U.S. legal holidays.


The project site will be available during regular working hours established 
by the Contracting Officer between 8:00 a.m. and 4:45 p.m., Monday through 
Friday, excluding all U.S. legal holidays.


1.4.3   Work Outside Regular Hours


Work outside regular working hours requires Contracting Officer approval.  
If the Contractor desires to carry on work outside regular hours, including 
Saturdays, Sundays, and Government holidays, submit a written justification 
giving the benefit to the Government, specific dates, hours, location, type 
of work to be performed, contract number and project title for approval, 
and submit request outside regular hours 96 hours in advance of the date 
the work will start.  During periods of darkness, light the different parts 
of the work in an approved manner.  All work outside of regular hours is 
subject to approval by the Contracting Officer  All work outside of regular 
hours must be able to demonstrate a benefit to the Government.   The 
Contractor must attach a Safety Brief and the Activity Hazard Analysis 
(AHA) for work that will be done outside regular working hours.  The Safety 
Brief will be signed by the employees performing the work and submitted to 
the Government's Representative.


1.5   SECURITY REQUIREMENTS


Failure to obtain entry approval will not affect the contract price or time 
of completion.


1.5.1   Personnel


The Contractor shall comply with all activity security requirements.  No 
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employee or representative of the Contractor will be admitted to the site 
of the work in Government control areas unless he or she has been properly 
screened for work on the station and can qualify for a gate pass.  Issuance 
of permanent passes will take approximately 10 working days after formal 
acceptance of pass applications and personal history statements by Pass 
Office of Security Department, U.S. Fleet Activities, Sasebo.  Said pass 
applications and personal history statements have to be prepared on formal 
application forms to be furnished by Pass Office of Security Department, 
U.S. Fleet Activities, Sasebo.  Pass Office of Security Department, U.S. 
Fleet Activities, Sasebo will reject formal acceptance of defective 
applications forms, which contain improper entry, requesting rectification 
on them.


1.5.2   Vehicle


No vehicle of the Contractor will be admitted to the site of the work in 
U.S. Fleet Activities, Sasebo, Japan unless vehicle has been properly 
approved for such entry.  Vehicle pass application shall be submitted to 
Pass Office of Security Department, U.S. Fleet Activities, Sasebo, Japan as 
applicable, after acceptance of permanent passes for drivers, required 
under paragraph 1.4.1.


1.5.3   Control


Maintain strict accountability over identification badges and passes.  
Report immediately to the source of issue, any badge and pass missing or 
lost and the circumstances.  Return badges immediately to the source of 
issue upon termination, expiration, completion of contract, or when no 
longer required.  If the Contractor has another active contract or one 
commencing immediately, employees' names may be transferred from one 
contract to the other. Final payment will not be effected until employees 
are transferred to another contract or the records are cleared. Furnish a 
signed letter, countersigned by the source of issue, stating that passes 
have been turned in.


1.5.4   Extraordinary Security Requirements


The clause of the Contract Clauses entitled "IDENTIFICATION OF EMPLOYEES" 
shall apply.


1.5.5   FISC Safety/Security Policy


Non-FISC personnel requiring access to FISC property shall check in at the 
beginning and end of each work day.  Keys to Fuel Facilities will be issued 
daily between the hours of 6:30 a.m. and 4:00 p.m.  Keys must be returned 
by 7:00 p.m. the same day.


At the end of each workday, update the check-in board in the FISC 
Operations Division and provide information as follows for the next workday:


a.   Contract name or number


b.   Name of person responsible for work crew(s)


c.   Emergency phone numbers


d.   Number of workers in crew


e.   Location of work
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f.   Type of work to be conducted


g.   FISC support required:


1)   Transportation


2)   Draining of pipe


3)   Outages


4)   Elevator use


5)   Other


1.6   FIRE PREVENTION REQUIREMENTS


1.6.1   General


Comply with the latest editions of the USACE EM 385-1-1, NFPA 241, and 
activity fire regulations.  Obtain approval from the activity Fire Chief 
prior to commencement of hot work operations.


1.6.2   Notification of Fire


Post the activity fire poster in conspicuous locations.


PART 2   PRODUCTS


Not Used


PART 3   EXECUTION


Not Used


        -- End of Section --
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SECTION 01 30 00


ADMINISTRATIVE REQUIREMENTS


PART 1   GENERAL


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.


U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)


15 CFR 772 Definition of Terms


15 CFR 773 Special Licensing Procedures


1.2   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. When used, a designation following the "G" designation identifies 
the office that will review the submittal for the Government. The following 
shall be submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:


SD-01 Preconstruction Submittals


List of contact personnel of the Contractor and Subcontractors


Certificates of insurance; G Review by Contract Specialist


View location map; G


Progress and completion pictures; G


Vehicle list; G


Limited Authorization for Use of Hardcopy Data and Electronic Data; 
G


1.3   VIEW LOCATION MAP


Submit to the Contracting Officer, prior to or with the first digital 
photograph submittals, a sketch or drawing indicating the required 
photographic locations.  Update as required if the locations are moved.


1.4   PROGRESS AND COMPLETION PICTURES


Photographically document site conditions prior to start of construction 
operations.  Provide monthly, and within one month of the completion of 
work, digital photographs, 2000x1500x24 bit true color minimum resolution 
in JPEG file format showing the sequence and progress of work.  Take a 
minimum of 20 digital photographs each week throughout the entire project 
from a minimum of ten views from points located by the Contracting 
Officer.  Submit a view location sketch indicating points of view.  Submit 
with the monthly invoice two sets of digital photographs each set on a 
separate CD-R, cumulative of all photos to date.  Indicate photographs 
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demonstrating environmental procedures.  Photographs for each month shall 
be in a separate monthly directory and each file shall be named to indicate 
its location on the view location sketch.  The view location sketch shall 
also be provided on the CD as digital file.  All file names shall include a 
date designator.  Cross reference submittals in the appropriate daily 
report.  Photographs shall be provided for unrestricted use by the 
Government.


1.5   MINIMUM INSURANCE REQUIREMENTS


Certificates of Insurance:  Procure and maintain during the entire period 
of performance under this contract the following minimum insurance coverage:


a.  Comprehensive general liability:  ¥50,000,000 per occurrence


(1) Certificate of Insurance for Comprehensive general liability


    Certificate of Insurance shall indicate Contract Number, Contract
        Title, Insurance Limit, and Insurance Coverage.


    Certificate of insurance shall provide for at least 30 days written
        notice to the Contracting Officer by the insurance company prior to
        cancellation or material change in policy coverage.


b.  Automobile liability:  ¥20,000,000 per person, ¥50,000,000 per
    occurrence for bodily injury, ¥2,000,000 per occurrence for property
    damage


c.  Workmen's compensation as required by Japanese Law or Federal and State 
workers' compensation and occupational disease laws.


d.  Employer's liability coverage of ¥10,000,000.


e.  Others as required by Japanese law.


1.6   CONTRACTOR PERSONNEL REQUIREMENTS


1.6.1   List of contact personnel of the Contractor and Subcontractors


Within 15 days after the date of Award, furnish and submit a list of 
contact personnel of the Contractor and subcontractors including the names, 
job titles, addresses and telephone numbers for use in the event of an 
emergency. Furnish a  of the Contractor and subcontractors including 
addresses and telephone numbers for use in the event of an emergency.  As 
changes occur and additional information becomes available, correct and 
change the information contained in previous lists.


1.6.2   Vehicle list


Submit an original list of vehicles to be utilized at the work site with 
the following information for each vehicle:


a.  Make


b.  Year


c.  Model


d.  License number
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e.  Registered owner


f.  Current BASE pass expiration date.


1.7   SUPERVISION


Have at least one qualified supervisor capable of reading, writing, and 
conversing fluently in the English language on the job site during working 
hours.  In addition, if a Quality Control (QC) representative is required 
on the contract, then that individual shall also have fluent English 
communication skills. 


1.8   INTERPRETER


The Contractor shall furnish the service of an interpreter on the job.  
This interpreter shall have strong knowledge of the English language in 
terms of writing, listening, speaking and reading skills.  Interpreter's 
English skills shall also be well suited to the construction industry.  If 
at any time the Contracting Officer feels the Contractor's interpreter is 
unable to perform the duties required of him/her, the Contracting Officer 
will ask for his/her immediate replacement.  When the QC manager or the 
project superintendent talks with the Government representative, on-site or 
off-site, they shall be accompanied by their interpreter.


1.9   PRECONSTRUCTION CONFERENCE


After award of the contract but prior to commencement of any work at the 
site, meet with the Contracting Officer to discuss and develop a mutual 
understanding relative to the administration of the value engineering and 
safety program, preparation of the schedule prices, shop drawings, and 
other submittals, scheduling programming, prosecution of the work, and 
clear expectations of the "Interim DD Form 1354" Submittal.  Major 
subcontractors who will engage in the work shall also attend.


1.10   FACILITY TURNOVER PLANNING MEETINGS (NAVFAC Red Zone - NRZ)


Key personnel will meet to identify strategies to ensure the project is 
carried to expeditious closure and turnover to the Client.  Start the 
turnover process at the Pre Construction Conference meeting and convene at 
the Facility Turnover Meetings once the project has reached approximately 
75 percent completion or three to six months prior to Beneficial Occupancy 
Date (BOD), whichever comes first.  The Contracting Officer's 
Representative will lead the meetings and guide discussions based on an 
agenda provided by the Government.  The facility Turnover effort shall 
include the following:


a.  Pre Construction Meeting - Contracting Officer's Technical 
Representative (COTR) will provide the NRZ Checklist and the 
Contractor, Client, and NAVFAC Representatives will compare 
Contractor's schedule to NRZ Checklist items.


b.  Facility Turnover Meetings


1.  Fill in the NRZ Checklist including Contractor, Client, and NAVFAC 
Checklist Items and assign a person responsible for each item and 
a due date. The Contractor's Representative will facilitate the 
assignment of responsibilities, fill out the NRZ Checklist, and 
discuss "Interim DD From 1354" requirements.
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2.  Review the Contractor's updated schedule.  The Contractor shall 
develop a POAM for the completion of all Contractor, Client, and 
NAVFAC Checklist items.


3.  Confirm that all NRZ Checklist items will be completed on time for 
the scheduled Facility Turnover.


1.11   EXPORT LICENSES FOR OVERSEAS PROJECTS


Obtain individual export licenses and project export licenses required by 
the Department of Commerce regulations (15 CFR 772 and 15 CFR 773) so that 
no delays are experienced in shipping from the United States of America to 
a foreign country.  For additional information, the Contractor may contact 
one of the U.S. and Foreign Commercial Service District Offices of the 
Department of Commerce which are located in almost every State.


1.12   WAIVER FOR WORKER'S COMPENSATION


In addition to "FAR 52.228-4, Workers' Compensation and War Hazard 
Insurance Overseas," the Secretary of Labor has granted a waiver.  The 
waiver does not apply to employees who are hired in the United States, or 
who are residents, or citizens of the United States.


1.13   PARTNERING


To most effectively accomplish this contract, the Government requires the 
formation of a cohesive partnership within the Project Team whose members 
are from the Government, the Contractor and their Subcontractors.  Key 
personnel from the Supported Command, the End User (who will occupy the 
facility), NAVFAC (Echelon III and IV), the Navy Region/Installation, the 
Contractor and Subcontractors, and the Designer of Record will be invited 
to participate in the Partnering process.  The Partnership will draw on the 
strength of each organization in an effort to achieve a project that is 
without any safety mishaps, conforms to the Contract, and stays within 
budget and on schedule.


The Contracting Officer will provide Information on the Partnering Process 
and a list of key and optional personnel who should attend the Partnering 
meeting.


1.13.1   Informal Partnering


The Contracting Officer will organize the Partnering Sessions with key 
personnel of the project team, including Contractor personnel and 
Government personnel.


The Initial Partnering session should be a part of the Pre-Construction 
Meeting.  Partnering sessions will be held at a location agreed to by the 
Contracting Officer and the Contractor (typically a conference room 
provided by the PWD FEAD/ROICC office or the Contractor).


The Initial Informal Partnering Session will be conducted and facilitated 
using electronic media (a video and accompanying forms) provided by the 
Contracting Officer.


The Partners will determine the frequency of the follow-on sessions.
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1.14   AVAILABILITY OF CADD DRAWING FILES


After award and upon request, the electronic "Computer-Aided Drafting and 
Design (CADD)" drawing files will only be made available to the Contractor 
for use in preparation of construction data related to the referenced 
contract subject to the following terms and conditions.


Limited Authorization for Use of Hardcopy Data and Electronic Data.  Data 
contained on these electronic files shall not be used for any purpose other 
than as a convenience in the preparation of construction data for the 
referenced project.  Any other use or reuse shall be at the sole risk of 
the Contractor and without liability or legal exposure to the Government.  
The Contractor shall make no claim and waives to the fullest extent 
permitted by law, any claim or cause of action of any nature against the 
Government, its agents or sub consultants that may arise out of or in 
connection with the use of these electronic files.  The Contractor shall, 
to the fullest extent permitted by law, indemnify and hold the Government 
harmless against all damages, liabilities or costs, including reasonable 
attorney's fees and defense costs, arising out of or resulting from the use 
of these electronic files.


These electronic CADD drawing files are not construction documents.  
Differences may exist between the CADD files and the corresponding 
construction documents.  The Government makes no representation regarding 
the accuracy or completeness of the electronic CADD files, nor does it make 
representation to the compatibility of these files with the Contractors 
hardware or software.  In the event that a conflict arises between the 
signed and sealed construction documents prepared by the Government and the 
furnished CADD files, the signed and sealed construction documents shall 
govern.  The Contractor is responsible for determining if any conflict 
exists.  Use of these CADD files does not relieve the Contractor of duty to 
fully comply with the contract documents, including and without limitation, 
the need to check, confirm and coordinate the work of all contractors for 
the project.


If the Contractor uses, duplicates and/or modifies these electronic CADD 
files for use in producing construction drawings and data related to this 
contract, all previous indicia of ownership (seals, logos, signatures, 
initials and dates) shall be removed.


1.15   ELECTRONIC MAIL (E-MAIL) ADDRESS


The Contractor shall establish and maintain electronic mail (e-mail) 
capability along with the capability to open various electronic attachments 
in Microsoft, Adobe Acrobat, and other similar formats.  Within 10 days 
after contract award, the Contractor shall provide the Contracting Officer 
a single (only one) e-mail address for electronic communications from the 
Contracting Officer related to this contract including, but not limited to 
contract documents, invoice information, request for proposals, and other 
correspondence.  The Contracting Officer may also use email to notify the 
Contractor of base access conditions when emergency conditions warrant, 
such as hurricanes, terrorist threats, etc.  Multiple email address will 
not allowed.


It is the Contractor's responsibility to make timely distribution of all 
Contracting Officer initiated e-mail with its own organization including 
field office(s).  The Contractor shall promptly notify the Contracting 
Officer, in writing, of any changes to this email address.
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PART 2   PRODUCTS


Not Used


PART 3   EXECUTION


Not Used


       -- End of Section --
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SECTION 01 32 16.05 20 


 
DESIGN AND CONSTRUCTION PROGRESS DOCUMENTATION 


7/09 
 
1   PART 1   GENERAL 
 
1.1   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. The following shall be submitted in accordance with Section 01 33 
00.05 20 CONSTRUCTION SUBMITTAL PROCEDURES and Section 01 33 10.05 20 DESIGN 
SUBMITTAL PROCEDURES, except as modified in this contract. 


 
SD-01 Preconstruction Submittals 


 
Construction Schedule; G 


 
1.2   ACCEPTANCE 
 
Prior to the start of work, prepare and submit to the Contracting Officer 
for acceptance a construction schedule in the form of a Critical Path Method 
Bar Chart in accordance with the terms in Contract Clause "FAR 52.236-15, 
Schedules for Construction Contracts," except as modified in this contract.  
Acceptance of an error free Baseline Schedule and updates is a condition 
precedent to processing the Contractor's pay request. 


 
1.3   SCHEDULE FORMAT 
 
 1.3.1   Bar Chart Schedule 
 
The Bar Chart shall show submittals, government review periods, material / 
equipment delivery, utility outages, on-site construction, inspection, 
testing, and closeout activities. The Bar Chart shall be time scaled and 
generated using an electronic spreadsheet program. 
 
1.3.2 Project Phasing 
 
Phase onsite work such that: 


 
a. Pier 170 work shall not be concurrent with work at M621, M372, or M374 
 
b. M372 may be concurrent with M374 and both may be concurrent with M621 
 
c. M-802 may be concurrent with any work listed above. 


 
1.3.2 Anticipated Weather Delays 


 
The Contractor shall use the following schedule of anticipated monthly non 
work days due to adverse weather as the basis for establishing a "Weather 
Calendar" showing the number of anticipated non-workdays for each month due 
to adverse weather, Saturdays, Sundays and all Federal Holidays as non-work 
days. 
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MONTHLY ANTICIPATED ADVERSE WEATHER DELAYS 
 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
2 3 4 5 5 7 6 5 5 3 3 2 


 
Assign the Weather Calendar to any activity that could be impacted by 
adverse weather. The Contracting Officer will issue a modification in 
accordance with the contract clauses, giving the Contractor a time extension 
for the difference of days between the anticipated and actual adverse 
weather delay if the number of actual adverse weather delay days exceeds the 
number of days anticipated for the month in which the delay occurs and the 
adverse weather delayed activities critical to contract completion. A lost 
workday due to weather conditions is defined as a day in which the 
Contractor cannot work at least 50 percent of the day on the impacted 
activity. 


 
1.4   UPDATED SCHEDULES 
 
Update the Construction schedule at monthly intervals or when the schedule 
has been revised. The updated schedule shall be kept current, reflecting 
actual activity progress and plan for completing the remaining work. Submit 
copies of purchase orders and confirmation of delivery dates as directed. 


 
1.5   THREE-WEEK LOOK AHEAD SCHEDULE 
 
The Contractor shall prepare and issue a 3-Week Look Ahead schedule to 
provide a more detailed day-to-day plan of upcoming work identified on the 
Design and Construction Schedule. The work plans shall be keyed to activity 
numbers when a NAS is required and updated each week to show the planned 
work for the current and following two-week period. Additionally, include 
upcoming outages, closures, preparatory meetings, and initial meetings.  
Identify critical path activities on the Three-Week Look Ahead Schedule. The 
detail work plans are to be bar chart type schedules, maintained separately 
from the Design and Construction Schedule on an electronic spreadsheet 
program and printed on 8-1/2; by 11 sheets as directed by the Contracting 
Officer.  Activities shall not exceed 5 working days in duration and have 
sufficient level of detail to assign crews, tools and equipment required to 
complete the work.  Three hard copies and one electronic file of the 3-Week 
Look Ahead Schedule shall be delivered to the Contracting Officer no later 
than 8 a.m. each Monday and reviewed during the weekly CQC Coordination 
Meeting. 


 
1.6   CORRESPONDENCE AND TEST REPORTS 
 
All correspondence (e.g., letters, Requests for Information (RFIs), e-mails, 
meeting minute items, Production and QC Daily Reports, material delivery 
tickets, photographs, etc.) shall reference Schedule activities that are 
being addressed.  All test reports (e.g., concrete, soil compaction, weld, 
pressure, etc.) shall reference schedule activities that are being 
addressed. 


 
2   PART 2   PRODUCTS 
 
Not used. 
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3   PART 3   EXECUTION 
 
Not used. 


 
-- End of Section -- 
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SECTION 01 33 00


SUBMITTAL PROCEDURES


PART 1   GENERAL


1.1   SUMMARY


1.1.1   Government-Furnished Information


Submittal register will be delivered to the Contractor, by Contracting 
Officer on CD's. Register will have the following fields completed, to the 
extent that will be required by the Government during subsequent usage.


Column (c):  Lists specification section in which submittal is 
required.


Column (d):  Lists each submittal description (SD No. and type, e.g. 
SD-04 Drawings) required in each specification section.


Column (e):  Lists one principal paragraph in specification section 
where a material or product is specified.  This listing is only to 
facilitate locating submitted requirements.  Do not consider 
entries in column (e) as limiting project requirements.


Column (f):  Indicate approving authority for each submittal.  A "G" 
indicates approval by Contracting Officer; a blank indicates 
approval by QC manager.


1.2   DEFINITIONS


1.2.1   Submittal


Shop drawings, product data, samples, and administrative submittals 
presented for review and approval.  Contract Clauses "FAR 52.236-5, 
Material and Workmanship," paragraph (b) and "FAR 52.236-21, Specifications 
and Drawings for Construction," paragraphs (d), (e), and (f) apply to all 
"submittals."


1.2.2   Types of Submittals


All submittals are classified as indicated in paragraph "Submittal 
Descriptions (SD)".  Submittals also are grouped as follows:


a.  Shop drawings:  As used in this section, drawings, schedules, 
diagrams, and other data prepared specifically for this contract, 
by Contractor or through Contractor by way of subcontractor, 
manufacturer, supplier, distributor, or other lower tier 
Contractor, to illustrate portion of work.


b.  Product data:  Preprinted material such as illustrations, standard 
schedules, performance charts, instructions, brochures, diagrams, 
manufacturer's descriptive literature, catalog data, and other 
data to illustrate portion of work, but not prepared exclusively 
for this contract.


c.  Samples:  Physical examples of products, materials, equipment, 
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assemblies, or workmanship that are physically identical to 
portion of work, illustrating portion of work or establishing 
standards for evaluating appearance of finished work or both.


d.  Administrative submittals:  Data presented for reviews and 
approval to ensure that administrative requirements of project are 
adequately met but not to ensure directly that work is in 
accordance with design concept and in compliance with contract 
documents.


1.2.3   Submittal Descriptions (SD)


SD-01 Preconstruction Submittals


Certificates of insurance
Surety bonds
List of proposed subcontractors
List of proposed products
Construction Progress Schedule
Submittal schedule
Schedule of values
Health and safety plan
Work plan
Quality control plan
Environmental protection plan
Contractor regulations
Transportation of personnel, materials, and equipment
Purchase orders


  Traffic control plan


SD-02 Shop Drawings


Drawings, diagrams and schedules specifically prepared to illustrate some 
portion of the work.


Diagrams and instructions from a manufacturer or fabricator for use in 
producing the product and as aids to the contractor for integrating the 
product or system into the project.


Drawings prepared by or for the contractor to show how multiple systems and 
interdisciplinary work will be coordinated.


SD-03 Product Data


Catalog cuts, illustrations, schedules, diagrams, performance charts, 
instructions and brochures illustrating size, physical appearance and other 
characteristics of materials or equipment for some portion of the work.


Samples of warranty language when the contract requires extended product 
warranties.


SD-05 Design Data


Calculations, mix designs, analyses or other data pertaining to a part of 
work.


SD-06 Test Reports


Report signed by authorized official of testing laboratory that a material, 
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product or system identical to the material, product or system to be 
provided has been tested in accord with specified requirements.  (Testing 
must have been within three years of date of contract award for the 
project.)


Report which includes findings of a test required to be performed by the 
contractor on an actual portion of the work or prototype prepared for the 
project before shipment to job site.


Report which includes finding of a test made at the job site or on sample 
taken from the job site, on portion of work during or after installation.


Investigation reports


Daily checklists


Final acceptance test and operational test procedure


SD-07 Certificates


Statements signed by responsible officials of manufacturer of product, 
system or material attesting that product, system or material meets 
specification requirements.  Must be dated after award of project contract 
and clearly name the project.


Document required of Contractor, or of a supplier, installer or 
subcontractor through Contractor, the purpose of which is to further 
quality of orderly progression of a portion of the work by documenting 
procedures, acceptability of methods or personnel qualifications.


Confined space entry permits.


SD-08 Manufacturer's Instructions


Preprinted material describing installation of a product, system or 
material, including special notices and Material Safety Data sheets 
concerning impedances, hazards and safety precautions.


SD-10 Operation and Maintenance Data


Data intended to be incorporated in operations and maintenance manuals.


SD-11 Closeout Submittals


Documentation to record compliance with technical or administrative 
requirements or to establish an administrative mechanism.


As-built drawings


Special warranties


Posted operating instructions


Training plan


1.2.4   Approving Authority


Person authorized to approve submittal.
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1.2.5   Work


As used in this section, on- and off-site construction required by contract 
documents, including labor necessary to produce construction and materials, 
products, equipment, and systems incorporated or to be incorporated in such 
construction.


1.3   SUBMITTALS


Submit the following in accordance with the requirements of this section.


SD-11 Closeout Submittals


Submittal register; G


1.4   USE OF SUBMITTAL REGISTER


Prepare and maintain submittal register, as the work progresses.  Do not 
change data which is output in columns (c), (d), (e), and (f) as delivered 
by government; retain data which is output in columns (a), (g), (h), and 
(i) as approved.


1.4.1   Submittal Register


Submit submittal register.  Submit with quality control plan and project 
schedule required by Section 01 45 00.00 20, "Construction Quality 
Control."  Do not change data in columns (c), (d), (e), and (f) as 
delivered by the government.  Verify that all submittals required for 
project are listed and add missing submittals. Complete the following on 
the register:


Column (a) Activity Number:  Activity number from the project schedule.


Column (g) Contractor Submit Date:  Scheduled date for approving 
authority to receive submittals.


Column (h) Contractor Approval Date:  Date contractor needs approval 
of submittal.


Column (i) Contractor Material:  Date that contractor needs material 
delivered to contractor control.


1.4.2   Contractor Use of Submittal Register


Update the following fields.


Column (b) Transmittal Number:  Contractor assigned list of 
consecutive numbers.


Column (j) Action Code (k):  Date of action used to record 
Contractor's review when forwarding submittals to QC.


Column (l) List date of submittal transmission.


Column (q) List date approval received.


1.4.3   Approving Authority Use of Submittal Register


Update the following fields.
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Column (b).


Column (l) List date of submittal receipt.


Column (m) through (p).


Column (q) List date returned to Contractor.


1.4.4   Contractor Action Code and Action Code


Entries used will be as follows (others may be prescribed by Transmittal 
Form):


NR - Not Received


AN - Approved as noted


A - Approved


RR - Disapproved, Revise, and Resubmit


1.4.5   Copies Delivered to the Government


Deliver one copy of submitted register updated by Contractor to government 
with each invoice request.


1.5   PROCEDURES FOR SUBMITTALS


1.5.1   Reviewing, Certifying, Approving Authority


QC organization shall be responsible for reviewing and certifying that 
submittals are in compliance with contract requirements.  Approving 
authority on submittals is QC manager unless otherwise specified for 
specific submittal.  At each "Submittal" paragraph in individual 
specification sections, a notation "G," following a submittal item, 
indicates Contracting Officer is approving authority for that submittal 
item.


1.5.2   Constraints


a.  Submittals listed or specified in this contract shall conform to 
provisions of this section, unless explicitly stated otherwise.


b.  Submittals shall be complete for each definable feature of work; 
components of definable feature interrelated as a system shall be 
submitted at same time.


c.  When acceptability of a submittal is dependent on conditions, 
items, or materials included in separate subsequent submittals, 
submittal will be returned without review.


d.  Approval of a separate material, product, or component does not 
imply approval of assembly in which item functions.


1.5.3   Scheduling


a.  Coordinate scheduling, sequencing, preparing and processing of 
submittals with performance of work so that work will not be 
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delayed by submittal processing.  Allow for potential requirements 
to resubmit. 


b.  Except as specified otherwise, allow review period, beginning with 
receipt by approving authority, that includes at least 15 working 
days for submittals for QC manager approval and 30 working days 
for submittals for Contracting Officer approval.  Period of review 
for submittals with Contracting Officer approval begins when 
Government receives submittal from QC organization.  Period of 
review for each resubmittal is the same as for initial submittal.


c.  For submittals requiring review by fire protection engineer, allow 
review period, beginning when government receives submittal from 
QC organization, of 30  working days for return of submittal to 
the Contractor.  Period of review for each resubmittal is the same 
as for initial submittal.


1.5.4   Variations


Variations from contract requirements require Government approval pursuant 
to contract Clause entitled "FAR 52.236-21, Specifications and Drawings for 
Construction" and will be considered where advantageous to government.


1.5.4.1   Considering Variations


Discussion with Contracting Officer prior to submission, will help ensure 
functional and quality requirements are met and minimize rejections and 
resubmittals.  When contemplating a variation which results in lower cost, 
consider submission of the variation as a Value Engineering Change Proposal 
(VECP).


1.5.4.2   Proposing Variations


When proposing variation, deliver written request to the Contracting 
Officer, with documentation of the nature and features of the variation and 
why the variation is desirable and beneficial to government.  If lower cost 
is a benefit, also include an estimate of the cost saving.  In addition to 
documentation required for variation, include the submittals required for 
the item. Clearly mark the proposed variation in all documentation.


1.5.4.3   Warranting That Variation Are Compatible


When delivering a variation for approval, Contractor warrants that this 
contract has been reviewed to establish that the variation, if 
incorporated, will be compatible with other elements of work.


1.5.4.4   Review Schedule Is Modified


In addition to normal submittal review period, a period of 10 working days 
will be allowed for consideration by the Government of submittals with 
variations.


1.5.5   Contractor's Responsibilities


a.  Determine and verify field measurements, materials, field 
construction criteria; review each submittal; and check and 
coordinate each submittal with requirements of the work and 
contract documents.
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b.  Transmit submittals to QC organization in accordance with schedule 
on approved Submittal Register, and to prevent delays in the work, 
delays to government, or delays to separate contractors.


c.  Advise contracting officer of variation, as required by paragraph 
entitled "Variations."


d.  Correct and resubmit submittal as directed by approving 
authority.  When resubmitting disapproved transmittals or 
transmittals noted for resubmittal, the Contractor shall provide 
copy of that previously submitted transmittal including all 
reviewer comments for use by approving authority.  Direct specific 
attention in writing or on resubmitted submittal, to revisions not 
requested by approving authority on previous submissions.


e.  Furnish additional copies of submittal when requested by 
Contracting Officer, to a limit of 20 copies per submittal.


f.  Complete work which must be accomplished as basis of a submittal 
in time to allow submittal to occur as scheduled.


g.  Ensure no work has begun until submittals for that work have been 
returned as "approved," or "approved as noted" or "approved except 
as noted; resubmission not required", except to the extent that a 
portion of work must be accomplished as basis of submittal.


1.5.6   QC Organization Responsibilities


a.  Note date on which submittal was received from Contractor on each 
submittal.


b.  Review each submittal; and check and coordinate each submittal 
with requirements of work and contract documents.


c.  Review submittals for conformance with project design concepts and 
compliance with contract documents.


d.  Act on submittals, determining appropriate action based on QC 
organization's review of submittal.


(1)  When QC manager is approving authority, take appropriate 
action on submittal from the possible actions defined in paragraph 
entitled, "Actions Possible."


(2)  When Contracting Officer is approving authority or when 
variation has been proposed, forward submittal to Government with 
certifying statement or return submittal marked "not reviewed" or 
"revise and resubmit" as appropriate.  The QC organization's 
review of submittal determines appropriate action.


e.  Ensure that material is clearly legible.


f.  Stamp each sheet of each submittal with QC certifying statement or 
approving statement, except that data submitted in bound volume or 
on one sheet printed on two sides may be stamped on the front of 
the first sheet only.


(1)  When approving authority is Contracting Officer, QC 
organization will certify submittals forwarded to Contracting 


SECTION 01 33 00  Page 7







Officer with the following certifying statement:


"I hereby certify that the (equipment) (material) (article) shown and 
marked in this submittal is that proposed to be incorporated with 
contract Number N33191-02-R-1158, is in compliance with the 
contract drawings and specification, can be installed in the 
allocated spaces, and is submitted for Government approval.


Certified by Submittal Reviewer _____________________, Date _______
(Signature when applicable)


Certified by QC manager _____________________________, Date ______"
(Signature)


(2)  When approving authority is QC manager, QC manager will use 
the following approval statement when returning submittals to 
Contractor as "Approved" or "Approved as Noted."


"I hereby certify that the (material) (equipment) (article) shown and 
marked in this submittal and proposed to be incorporated with 
contract Number N33191-02-R-1158, is in compliance with the 
contract drawings and specification, can be installed in the 
allocated spaces, and is _____ approved for use.


Certified by Submittal Reviewer ______________________, Date ______
(Signature when applicable)


Approved by QC manager _______________________________, Date _____"
(Signature)


g.  Sign certifying statement or approval statement.  The person 
signing certifying statements shall be QC organization member 
designated in the approved QC plan.  The signatures shall be in 
original ink.  Stamped signatures are not acceptable.


h.  Update submittal register as submittal actions occur and maintain 
the submittal register at project site until final acceptance of 
all work by contracting officer.


i.  Retain a copy of approved submittals at project site, including 
Contractor's copy of approved samples.


1.5.7   Government's Responsibilities


When approving authority is Contracting Officer, the Government will:


a.  Note date on which submittal was received from QC manager, on each 
submittal for which the Contracting Officer is approving authority.


b.  Review submittals for approval within scheduling period specified 
and only for conformance with project design concepts and 
compliance with contract documents.


c.  Identify returned submittals with one of the actions defined in 
paragraph entitled "Actions Possible" and with markings 
appropriate for action indicated.
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1.5.8   Actions Possible


Submittals will be returned with one of the following notations:


a.  Submittals marked "not reviewed" will indicate submittal has been 
previously reviewed and approved, is not required , does not have 
evidence of being reviewed and approved by contractor, or is not 
complete.  A submittal marked "not reviewed" will be returned with 
an explanation of the reason it is not reviewed. Resubmit 
submittals returned for lack of review by Contractor or for being 
incomplete, with appropriate action, coordination, or change.


b.  Submittals marked "approved" "approved as submitted" authorize 
contractor to proceed with work covered.


c.  Submittals marked "approved as noted" or "approved except as 
noted; resubmission not required" authorize Contractor to proceed 
with work as noted provided contractor takes no exception to the 
notations.


d.  Submittals marked "revise and resubmit" or "disapproved" indicate 
submittal is incomplete or does not comply with design concept or 
requirements of the contract documents and shall be resubmitted 
with appropriate changes.  No work shall proceed for this item 
until resubmittal is approved.


1.6   FORMAT OF SUBMITTALS


1.6.1   Transmittal Form


Transmit each submittal, except sample installations and sample panels, to 
office of approving authority.  Transmit submittals with transmittal form 
prescribed by Contracting Officer and standard for project.  The 
transmittal form shall identify contractor, indicate date of submittal, and 
include information prescribed by transmittal form and required in 
paragraph entitled "Identifying Submittals."  Process transmittal forms to 
record actions regarding sample panels and sample installations.


1.6.2   Identifying Submittals


Identify submittals, except sample panel and sample installation, with the 
following information permanently adhered to or noted on each separate 
component of each submittal and noted on transmittal form.  Mark each copy 
of each submittal identically, with the following:


a.  Project title and location.


b.  Construction contract number.


c.  Section number of the specification section by which submittal is 
required.


d.  Submittal description (SD) number of each component of submittal.


e.  When a resubmission, alphabetic suffix on submittal description, 
for example, SD-10A, to indicate resubmission.


f.  Name, address, and telephone number of subcontractor, supplier, 
manufacturer and any other second tier contractor associated with 
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submittal.


g.  Product identification and location in project.


1.6.3   Format for Product Data


a.  Present product data submittals for each section as a complete, 
bound volume.  Include table of contents, listing page and catalog 
item numbers for product data.


b.  Indicate, by prominent notation, each product which is being 
submitted; indicate specification section number and paragraph 
number to which it pertains.


c.  Supplement product data with material prepared for project to 
satisfy submittal requirements for which product data does not 
exist.  Identify this material as developed specifically for 
project.


d.  Provide product data in metric dimensions.  Where product data are 
included in preprinted catalogues with inch-pound units only, 
submit metric dimensions on separate sheet.


1.6.4   Format for Shop Drawings


a.  Shop drawings shall not be less than A4 (297 by 210 mm) nor more 
than AO (1189 by 841 mm).


b.  Present A4 (297 by 210 mm) sized shop drawings as part of the 
bound volume for submittals required by section.  Present larger 
drawings in sets.


c.  Include on each drawing the drawing title, number, date, and 
revision numbers and dates, in addition to information required in 
paragraph entitled "Identifying Submittals."


d.  Dimension drawings, except diagrams and schematic drawings; 
prepare drawings demonstrating interface with other trades to 
scale.  Shop drawing dimensions shall be the same unit of measure 
as indicated on the contract drawings.  Identify materials and 
products for work shown.


e.  Dimension shop drawings in metric.


1.6.5   Format of Samples


a.  Furnish samples in sizes below, unless otherwise specified or 
unless the manufacturer has prepackaged samples of approximately 
same size as specified:


(1)  Sample of Equipment or Device:  Full size.


(2)  Sample of Materials Less Than 50 by 75 mm:  Built up to A4 
(297 by 210 mm).


(3)  Sample of Materials Exceeding A4 (297 by 210 mm):  Cut down to
 A4 (297 by 210 mm) and adequate to indicate color, texture, and 
material variations.
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(4)  Sample of Linear Devices or Materials:  250 mm length or 
length to be supplied, if less than 250 mm.  Examples of linear 
devices or materials are conduit and handrails.


(5)  Sample of Non-Solid Materials:  750 ml.  Examples of 
non-solid materials are sand and paint.


(6)  Color Selection Samples:  50 by 100 mm.


(7)  Sample Panel:  1200 by 1200 mm.


(8)  Sample Installation:  10 square meters.


b.  Samples Showing Range of Variation:  Where variations are 
unavoidable due to nature of the materials, submit sets of samples 
of not less than three units showing extremes and middle of range.


c.  Reusable Samples:  Incorporate returned samples into work only if 
so specified or indicated.  Incorporated samples shall be in 
undamaged condition at time of use.


d.  Recording of Sample Installation:  Note and preserve the notation 
of area constituting sample installation but remove notation at 
final clean up of project.


e.  When color, texture or pattern is specified by naming a particular 
manufacturer and style, include one sample of that manufacturer 
and style, for comparison.


1.6.6   Format of Administrative Submittals


a.  When submittal includes a document which is to be used in project 
or become part of project record, other than as a submittal, do 
not apply Contractor's approval stamp to document, but to a 
separate sheet accompanying document.


c.  Provide all dimensions in administrative submittals in metric. 
Where data are included in preprinted material with inch-pound 
units only, submit metric dimensions on separate sheet.


1.7   QUANTITY OF SUBMITTALS


1.7.1   Number of Copies of Product Data


a.  Submit six copies of submittals of product data requiring review 
and approval only by QC organization and seven copies of product 
data requiring review and approval by Contracting Officer.


1.7.2   Number of Copies of Shop Drawings


Submit shop drawings in compliance with quantity requirements specified for 
product data.


1.7.3   Number of Samples


a.  Submit one  samples, or  sets of samples showing range of 
variation, of each required item.  One approved sample or set of 
samples will be retained by approving authority and one will be 
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returned to contractor.


1.7.4   Number of Copies of Administrative Submittals


a.  Unless otherwise specified, submit administrative submittals 
compliance with quantity requirements specified for product data.


1.8   FORWARDING SUBMITTALS


1.8.1   Shop Drawings, Product Data, and O&M Data


As soon as practicable after award of the contract, and before procurement 
or fabrication, submit, except as specified otherwise, to the 
Architect-Engineer: Childs Engineering Corporation, the shop drawings, 
product data and O&M Data required in the technical sections of this 
specification.  Childs Engineering Corporation will review and provide 
surveillance for the Contracting Officer to determine if 
Contractor-approved submittals comply with the contract requirements, and 
will review and approve for the Contracting Officer those submittals not 
permitted to be Contractor approved to determine if submittals comply with 
the contract requirements. One copy of the transmittal form for submittals 
shall be forwarded to the Resident Officer in Charge of Construction.


1.8.1.1   Overseas Shop Drawing Submittals


All submittals shall be sent via overnight express mail service.  All costs 
associated with the overnight express mail service shall be borne by the 
construction contractor.  Costs associated with the overnight express mail 
of submittals related to proposed submittal variances or resubmittals 
necessary as a result of noncompliant or incomplete contractor submittals 
shall be the responsibility of the contractor.


PART 2   PRODUCTS


Not used.


PART 3   EXECUTION


Not used.


       -- End of Section --
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SECTION 01 35 26


GOVERNMENTAL SAFETY REQUIREMENTS


PART 1   GENERAL


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.


AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)


ASSE/SAFE A10.32 (2004) Fall Protection


ASSE/SAFE A10.34 (2001; R 2005) Protection of the Public on 
or Adjacent to Construction Sites


ASSE/SAFE Z359.1 (2007) Safety Requirements for Personal 
Fall Arrest Systems, Subsystems and 
Components


ASME INTERNATIONAL (ASME)


ASME B30.22 (2010) Articulating Boom Cranes


ASME B30.3 (2009) Tower Cranes


ASME B30.5 (2007) Mobile and Locomotive Cranes


ASME B30.8 (2010) Floating Cranes and Floating 
Derricks


NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)


NFPA 10 (2010) Standard for Portable Fire 
Extinguishers


NFPA 241 (2009) Standard for Safeguarding 
Construction,Alteration, and Demolition 
Operations


NFPA 306 (2009) Standard for Control of Gas Hazards 
on Vessels


NFPA 51B (2009; TIA 09-1) Standard for Fire 
Prevention During Welding, Cutting, and 
Other Hot Work


NFPA 70 (2011; TIA 11-1; Errata 2011; TIA 11-2; 
TIA 11-3; TIA 11-4) National Electrical 
Code


NFPA 70E (2012) Standard for Electrical Safety in 
the Workplace
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U.S. ARMY CORPS OF ENGINEERS (USACE)


EM 385-1-1 (2008; Errata 1-2010; Changes 1-3 2010; 
Changes 4-6 2011) Safety and Health 
Requirements Manual


U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)


29 CFR 1910 Occupational Safety and Health Standards


29 CFR 1910.146 Permit-required Confined Spaces


29 CFR 1915 Confined and Enclosed Spaces and Other 
Dangerous Atmospheres in Shipyard 
Employment


29 CFR 1919 Gear Certification


29 CFR 1926 Safety and Health Regulations for 
Construction


29 CFR 1926.1400 Cranes & Derricks in Construction


29 CFR 1926.16 Rules of Construction


29 CFR 1926.500 Fall Protection


CPL 2.100 (1995) Application of the Permit-Required 
Confined Spaces (PRCS) Standards, 29 CFR 
1910.146


U.S. NAVAL FACILITIES ENGINEERING COMMAND (NAVFAC)


NAVFAC P-307 (2009; Change 1 Mar 2011; Change 2 Aug 
2011)Management of Weight Handling 
Equipment


1.2   DEFINITIONS


a.  Competent Person for Fall Protection.  A person who is capable of 
identifying hazardous or dangerous conditions in the personal fall 
arrest system or any component thereof, as well as their application 
and use with related equipment, and has the authority to take prompt 
corrective measures to eliminate the hazards of falling.


b.  High Visibility Accident.  Any mishap which may generate publicity or 
high visibility.


c.  Medical Treatment. Treatment administered by a physician or by 
registered professional personnel under the standing orders of a 
physician.  Medical treatment does not include first aid treatment even 
through provided by a physician or registered personnel.


d.  Operating Envelope.  The area surrounding any crane. Inside this 
"envelope" is the crane, the operator, riggers and crane walkers, 
rigging gear between the hook and the load, the load and the crane's 
supporting structure (ground, rail, etc.).


e.  Recordable Injuries or Illnesses.  Any work-related injury or illness 
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that results in: 


(1) Death, regardless of the time between the injury and death, or the 
length of the illness;


(2) Days away from work (any time lost after day of injury/illness 
onset);


(3) Restricted work;


(4) Transfer to another job;


(5) Medical treatment beyond first aid;


(6) Loss of consciousness; or


(7) A significant injury or illness diagnosed by a physician or other 
licensed health care professional, even if it did not result in 
(1) through (6) above.


f.  "USACE" property and equipment specified in USACE EM 385-1-1 should be 
interpreted as Government property and equipment.


g.  Weight Handling Equipment (WHE) Accident.  A WHE accident occurs when 
any one or more of the eight elements in the operating envelope fails 
to perform correctly during operation, including operation during 
maintenance or testing resulting in personnel injury or death; material 
or equipment damage; dropped load; derailment; two-blocking; overload; 
or collision, including unplanned contact between the load, crane, or 
other objects.  A dropped load, derailment, two-blocking, overload and 
collision are considered accidents even though no material damage or 
injury occurs.  A component failure (e.g., motor burnout, gear tooth 
failure, bearing failure) is not considered an accident solely due to 
material or equipment damage unless the component failure results in 
damage to other components (e.g., dropped boom, dropped load, roll 
over, etc.) Any mishap meeting the criteria described above shall be 
documented in both the Contractor Significant Incident Report (CSIR) 
and using the NAVFAC prescribed Navy Crane Center (NCC) form submitted 
within five days both as provided by the Contracting Officer.  Comply 
with additional requirements and procedures for accidents in accordance 
with NAVFAC P-307, Section 12.


1.3   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:


Government acceptance, as defined in EM 385-1-1, is required for submittals 
with a "G, A" designation. 


SD-01 Preconstruction Submittals


Accident Prevention Plan (APP); G, FEAD


Activity Hazard Analysis (AHA); G, FEAD


Crane Critical Lift Plan; G, FEAD
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Proof of qualification for Crane Operators; G, FEAD


SD-06 Test Reports; G, FEAD


Notifications and Reports; G, FEAD


Submit reports as their incidence occurs, in accordance with the 
requirements of the paragraph, "Notifications and Reports."


Accident Reports; G, FEAD


Crane Reports; G, FEAD


SD-07 Certificates; G, FEAD


Confined Space Entry Permit; G, FEAD


Hot work permit; G, FEAD


Excavation and road closure permit; G, FEAD


License Certificates; G, FEAD


Contractor Safety Self-Evaluation Checklist; G, FEAD


Third Party Certification of Barge-Mounted Mobile Cranes; G, FEAD


Certificate of Compliance (Crane); G, FEAD


Submit one copy of each permit/certificate attached to each Daily 
Quality Control Report.


Machinery & Mechanized Equipment Certification Form; G, FEAD


1.4   CONTRACTOR SAFETY SELF-EVALUATION CHECKLIST


Contracting Officer will provide a "Contractor Safety Self-Evaluation 
checklist" to the Contractor at the pre-construction conference.  Complete 
the checklist monthly and submit with each request for payment voucher.  An 
acceptable score of 90 or greater is required.  Failure to submit the 
completed safety self-evaluation checklist or achieve a score of at least 
90 may result in retention of up to 10 percent of the voucher.  
Additionally, provide a Monthly Exposure Report and attach to the monthly 
billing request.  This report is a compilation of employee-hours worked 
each month for all site workers, both prime and subcontractor.  Failure to 
submit the report may result in retention of up to 10 percent of the 
voucher.  The Contracting Officer will submit a copy of the Contractor 
Safety Self-Evaluation and Monthly Exposure Report to the local safety and 
occupational health office.


1.5   REGULATORY REQUIREMENTS


In addition to the detailed requirements included in the provisions of this 
contract, comply with the most recent addition of USACE EM 385-1-1, and the 
following federal, state, and local host nation laws, ordinances, criteria, 
rules and regulations.  Submit matters of interpretation of standards to 
the appropriate administrative agency for resolution before starting work.  
Where the requirements of this specification, applicable laws, criteria, 
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ordinances, regulations, and referenced documents vary, the most stringent 
requirements govern.


1.6   SITE QUALIFICATIONS, DUTIES AND MEETINGS


1.6.1   Personnel Qualifications


1.6.1.1   Site Safety and Health Officer (SSHO)


The SSHO must meet the requirements of EM 385-1-1 section 1 and ensure that 
the requirements of 29 CFR 1926.16 are met for the project.  Provide a 
Safety oversight team that includes a minimum of one (1) person at each 
project site to function as the Site Safety and Health Officer (SSHO).  The 
SSHO or an equally-qualified Designated Representative/alternate shall be 
at the work site at all times to implement and administer the Contractor's 
safety program and government-accepted Accident Prevention Plan.  The 
SSHO's training, experience, and qualifications shall be as required by 
EM 385-1-1 paragraph 01.A.17, entitled SITE SAFETY AND HEALTH OFFICER 
(SSHO), and all associated sub-paragraphs.


A Competent Person shall be provided for all of the hazards identified in 
the Contractor's Safety and Health Program in accordance with the accepted 
Accident Prevention Plan, and shall be on-site at all times when the work 
that presents the hazards associated with their professional expertise is 
being performed.  Provide the credentials of the Competent Persons(s) to 
the the Contracting Officer for acceptance in consultation with the Safety 
Office.


1.6.1.1.1   Additional Site Safety and Health Officer (SSHO) Requirements and 
Duties


a.  Host Nation Safety training will be considered to the equivalent 30 
hour OSHA Construction safety class training requirement. The Japan 
Construction Occupational Safety and Health Association (JCOSHA) 
provides the construction safety course "Kouji Shunin", or "Course for 
Construction Site Managers", which is an acceptable equivalent to the 
30-Hour OSHA Construction Safety Course mentioned above. Completion of 
this training will fulfill the requirements of the above. This training 
can be viewed at the JCOSHA website http://www.kensaibou.or.jp, or 
http://www.kensaibou.or.jp/english.


b.  All Host Nation Safety equivalent training, OSHA 30-Hour OSHA 
Construction Safety Class, and other Competent Person training will 
require re-fresher training every 5 years from the date of completion.


c.  Complete the NAVFAC Far East 24-hr EM 385-1-1 Awareness Course for 
Contractors within 6 months of award of contract.  The completion of 
the 24-hr EM 385-1-1 Awareness Course for Contractors cannot be used as 
credit for the 24-hrs of additional formal safety training required by 
EM 385-1-1, para 01.A.17.


d.  SSHOs shall receive additional 24-hrs of formal safety training every 4 
years for continuing safety training from a Host Country or CONUS 
recognized training provider IAW EM 385-1-1, para 01.A.17.


e.  EM 385-1-1 Awareness course will require re-fresher training every 5 
years or when a new EM 385-1-1 manual is issued.  Which ever comes 
first will apply.
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f.  Certification of training for the EM 385-1-1 Awareness can be valid up 
to two years after a NEW edition of the EM 385-1-1 is placed into 
effect.  GDA reserves the authority to terminate or grant extensions of 
validation for the EM 385-1-1 Awareness course up to two years.


g.  EM 385-1-1 Awareness Course is not all inclusive of the contract or 
project site safety requirements.  SSHO and Prime Contractor are still 
required to implement a safety program IAW contract specification and 
Host Nation safety requirements. 


1.6.1.2   Contractor Quality Control (QC) Person:


The Contractor Quality Control Person cannot be the SSHO on this project, 
even though the QC has safety inspection responsibilities as part of teh QC 
duties.


1.6.1.3   Competent Person for Scaffolding


Provide a scaffolding competent person to perform the work meeting the 
definition and requirements of EM 385-1-1.


1.6.1.4   Competent Person for Confined Space Entry


Provide a "Competent Person" to supervise the entry into each confined 
space.  That individual must meet the requirements and definition of 
Competent Person as contained in EM 385-1-1.


Since this work involves marine operations that handle combustible or 
hazardous materials, this person shall have the ability to understand and 
follow through on the air sampling, PPE, and instructions of a Marine 
Chemist, Coast Guard authorized persons, or Certified Industrial 
Hygienist.  All confined space and enclosed space work shall comply with 
NFPA 306, OSHA 29 CFR 1915, Subpart B, "Confined and Enclosed Spaces and 
Other Dangerous Atmospheres in Shipyard Employment" or as applicable, 
1910.147 for general industry.


1.6.1.5   Crane Operators


Meet the crane operators requirements in USACE EM 385-1-1, Section 16 and 
Appendix I, NAVFAC P-307 and NAVFACFEINST 11260.1G or most current 
version.  In addition, for mobile cranes with Original Equipment 
Manufacturer (OEM) rated capacitates of 0.5 tons or greater, designate 
crane operators as qualified by a source that qualifies crane operators 
(i.e., union, a government agency, or and organization that tests and 
qualifies crane operators).  Provide proof of current qualification.  
Operators of Category four (UNIC) truck cranes are not allowed to operate 
the boom or load past the middle of the front stabilizers without prior 
written approval of the FEAD/ROICC officer.


The contractor shall also certify that all of crane (or other machines used 
for lifting suspended loads) operators working on the naval activity have 
been trained not to bypass safety devices (e.g. anti-two block devices) 
during lifting operations.  Require that the certifications be posted on 
the crane.


Crane operators shall also meet the requirement of host nation’s laws and 
regulations regarding to Crane operation.
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1.6.1.6   Government Crane Operator


The crane operator of the Contractor shall have to take a training course, 
Outlined in the NAVFAC P-307 Chapter 13 table 13-1, prior to operating any 
Government cranes or hoists under this contract. Point of contact, the 
Government crane training course, is as follows:


Contracting Officer will coordinate required P-307 training through the 
NAVFACFE PW7 Office.


The authorization for any contractor to operate a government crane must be 
spelled out in the contract. And approval from the appropriate office prior 
to use to ensure contractor is fully qualified.


The Government will issue a crane operator's certificate to the trainee 
after the training course outlined in NAVFAC P-307 has been successfully 
taken. 


1.6.2   Personnel Duties


1.6.2.1   Site Safety and Health Officer (SSHO)


The SSHO shall: 


a.  Conduct daily safety and health inspections and maintain a written log 
which includes area/operation inspected, date of inspection, identified 
hazards, recommended corrective actions, estimated and actual dates of 
corrections. Attach safety inspection logs to the Contractors' daily 
production report. 


b.  Conduct mishap investigations and complete required reports.  Maintain 
the OSHA Form 300 and Daily Production reports for prime and 
sub-contractors.


c.  Maintain applicable safety reference material on the job site.


d.  Attend the pre-construction conference, pre-work meetings including 
preparatory inspection meeting, and periodic in-progress meetings. 


e.  Implement and enforce accepted APPS and AHAs.


f.  Maintain a safety and health deficiency tracking system that monitors 
outstanding deficiencies until resolution.  Post a list of unresolved 
safety and health deficiencies on the safety bulletin board.


g.  Ensure sub-contractor compliance with safety and health requirements.


h.  Maintain a list of hazardous chemicals on site and their material 
safety data sheets.


Failure to perform the above duties will result in dismissal of the 
superintendent, QC Manager, and/or SSHO, and a project work stoppage.  
The project work stoppage will remain in effect pending approval of a 
suitable replacement.
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1.6.3   Meetings


1.6.3.1   Preconstruction Conference


a.  Contractor representatives who have a responsibility or significant 
role in accident prevention on the project shall attend the 
preconstruction conference.  This includes the project superintendent, 
site safety and health officer, quality control supervisor, or any 
other assigned safety and health professionals who participated in the 
development of the APP (including the Activity Hazard Analyses (AHAs) 
and special plans, program and procedures associated with it).


b.  Discuss the details of the submitted APP to include incorporated plans, 
programs, procedures and a listing of anticipated AHAs that will be 
developed and implemented during the performance of the contract.  This 
list of proposed AHAs will be reviewed at the conference and an 
agreement will be reached between the Contractor and the Contracting 
Officer's representative as to which phases will require an analysis.  
In addition, establish a schedule for the preparation, submittal, 
review, and acceptance of AHAs to preclude project delays. 


c.  Deficiencies in the submitted APP will be brought to the attention of 
the Contractor at the preconstruction conference, and the Contractor 
shall revise the plan to correct deficiencies and re-submit it for 
acceptance.  Do not begin work until there is an accepted APP.


1.6.3.2   Safety Meetings


Conduct and document meetings as required by EM 385-1-1.  Attach minutes 
showing contract title, signatures of attendees and a list of topics 
discussed to the Contractors' daily production report.


1.7   ACCIDENT PREVENTION PLAN (APP)


Use a qualified person to prepare the written site-specific APP. Prepare 
the APP in accordance with the format and requirements of USACE EM 385-1-1 
and as supplemented herein. Cover all paragraph and subparagraph elements 
in USACE EM 385-1-1, Appendix A, "Minimum Basic Outline for Accident 
Prevention Plan".  Specific requirements for some of the APP elements are 
described below.  The APP shall be job-specific and address any unusual or 
unique aspects of the project or activity for which it is written.  The APP 
shall interface with the Contractor's overall safety and health program.  
Include any portions of the Contractor's overall safety and health program 
referenced in the APP in the applicable APP element and made site-specific. 
The Government considers the Prime Contractor to be the "controlling 
authority" for all work site safety and health of the subcontractors. 
Contractors are responsible for informing their subcontractors of the 
safety provisions under the terms of the contract and the penalties for 
noncompliance, coordinating the work to prevent one craft from interfering 
with or creating hazardous working conditions for other crafts, and 
inspecting subcontractor operations to ensure that accident prevention 
responsibilities are being carried out.  The APP shall be signed by the 
person and firm (senior person) preparing the APP, the Contractor, the 
on-site superintendent, the designated site safety and health officer, the 
Contractor Quality control Manager, and any designated CSP or CIH.


Submit the APP to the Contracting Officer 15 calendar days prior to the 
date of the preconstruction conference for acceptance.  Work cannot proceed 
without an accepted APP.
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Once accepted by the Contracting Officer, the APP and attachments will be 
enforced as part of the contract. Disregarding the provisions of this 
contract or the accepted APP will be cause for stopping of work, at the 
discretion of the Contracting Officer, until the matter has been rectified.


Once work begins, changes to the accepted APP shall be made with the 
knowledge and concurrence of the Contracting Officer, project 
superintendent, SSHO and quality control manager.  Should any severe hazard 
exposure, i.e. imminent danger, become evident, stop work in the area, 
secure the area, and develop a plan to remove the exposure and control the 
hazard.  Notify the Contracting Officer within 24 hours of discovery.  
Eliminate/remove the hazard. In the interim, take all necessary action to 
restore and maintain safe working conditions in order to safeguard onsite 
personnel, visitors, the public (as defined by ASSE/SAFE A10.34,) and the 
environment.  


Copies of the accepted plan will be maintained at the Contracting Officer's 
office and at the job site.  Continuously reviewed and amended the APP, as 
necessary, throughout the life of the contract.  Incorporate unusual or 
high-hazard activities not identified in the original APP as they are 
discovered.


1.7.1   EM 385-1-1 Contents


In addition to the requirements outlined in Appendix A of USACE EM 385-1-1, 
the following is required:


a.  Names and qualifications (resumes including education, training, 
experience and certifications) of all site safety and health personnel 
designated to perform work on this project to include the designated 
site safety and health officer and other competent and qualified 
personnel to be used such as CSPs, CIHs, STSs, CHSTs.  Specify the 
duties of each position.


b.  Qualifications of competent and of qualified persons.  As a minimum, 
designate and submit qualifications of competent persons for each of 
the following major areas: excavation; scaffolding; fall protection; 
hazardous energy; confined space; health hazard recognition, evaluation 
and control of chemical, physical and biological agents; personal 
protective equipment and clothing to include selection, use and 
maintenance.


c.  Confined Space Entry Plan.  Develop a confined and/or enclosed space 
entry plan in accordance with USACE EM 385-1-1, applicable OSHA 
standards 29 CFR 1910, 29 CFR 1915, and 29 CFR 1926, OSHA Directive 
CPL 2.100, and any other federal, state and local regulatory 
requirements identified in this contract.  Identify the qualified 
person's name and qualifications, training, and experience.  Delineate 
the qualified person's authority to direct work stoppage in the event 
of hazardous conditions.  Include procedure for rescue by contractor 
personnel and the coordination with emergency responders.  (If there is 
no confined space work, include a statement that no confined space work 
exists and none will be created.)


d.  Crane Critical Lift Plan. 


Prepare and sign weight handling critical lift plans for lifts over 75 
percent of the capacity of the crane or hoist (or lifts over 50 percent of 
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the capacity of a barge mounted mobile crane's hoists) at any radius of 
lift; lifts involving more than one crane or hoist; lifts of personnel; and 
lifts involving non-routine rigging or operation, sensitive equipment, or 
unusual safety risks. Submit 15 calendar days prior to on-site work and 
include the requirements of USACE EM 385-1-1, paragraph 16.H. and the 
following: 


(1) For lifts of personnel, demonstrate compliance with the requirements of 
29 CFR 1926.1400.


(2) For barge mounted mobile cranes, barge stability calculations 
identifying barge list and trim based on anticipated loading; and load 
charts based on calculated list and trim. The amount of list and trim 
shall be within the crane manufacturer's requirements.


e.  Fall Protection and Prevention (FP&P) Program Documentation.  The 
program documentation shall be site specific and address all fall 
hazards in the work place and during different phases of construction.  
Address how to protect and prevent workers from falling to lower levels 
when they are exposed to fall hazards above 1.8 m.  A qualified person 
for fall protection shall prepare and sign the program documentation.  
Include fall protection and prevention systems, equipment and methods 
employed for every phase of work, responsibilities, assisted rescue, 
self-rescue and evacuation procedures, training requirements, and 
monitoring methods.  Revise the Fall Protection and Prevention Program 
documentation every six months for lengthy projects, reflecting any 
changes during the course of construction due to changes in personnel, 
equipment, systems or work habits.  Keep and maintain the accepted Fall 
Protection and Prevention Program documentation at the job site for the 
duration of the project.  Include the Fall Protection and Prevention 
Program documentation in the Accident Prevention Plan (APP).


    The FP&P Plan shall include a Rescue and Evacuation Plan in accordance 
with USACE EM 385-1-1, Section 21.M. The plan shall include a detailed 
discussion of the following: methods of rescue; methods of self-rescue; 
equipment used; training requirement; specialized training for the 
rescuers; procedures for requesting rescue and medical assistance; and 
transportation routes to a medical facility. Include the Rescue and 
Evacuation Plan in the Fall Protection and Prevention (FP&P) Plan, and 
as part of the Accident Prevention Plan (APP).


f.  Site Demolition Plan.  The safety and health aspects prepared in 
accordance with Section 02 41 00.00 20 DEMOLITION and referenced 
sources. Include engineering survey as applicable.


g.  Excavation Plan.  The safety and health aspects prepared in accordance 
with Section 31 2300.00 20 EXCAVATION AND FILL.


1.8   ACTIVITY HAZARD ANALYSIS (AHA)


The Activity Hazard Analysis (AHA) format shall be in accordance with USACE 
EM 385-1-1, Section 1. Submit the AHA for review at least 15 calendar days 
prior to the start of each phase.  Format subsequent AHAs as amendments to 
the APP. The analysis should be used during daily inspections to ensure the 
implementation and effectiveness of the activity's safety and health 
controls.


The AHA list will be reviewed periodically (at least monthly) at the 
Contractor supervisory safety meeting and updated as necessary when 
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procedures, scheduling, or hazards change.


Develop the activity hazard analyses using the project schedule as the 
basis for the activities performed.  Any activities listed on the project 
schedule will require an AHA.  The AHAs will be developed by the 
contractor, supplier or subcontractor and provided to the prime contractor 
for submittal to the Contracting Officer.


1.9   DISPLAY OF SAFETY INFORMATION


Within one calendar day(s) after commencement of work, erect a safety 
bulletin board at the job site.  Where size, duration, or logistics of 
project do not facilitate a bulletin board, an alternative method, 
acceptable to the Contracting Officer, that is accessible and includes all 
mandatory information for employee and visitor review, shall be deemed as 
meeting the requirement for a bulletin board. Include and maintain 
information on safety bulletin board as required by EM 385-1-1, section 
01.A.06.  Additional items required to be posted include:


a.  Confined space entry permit.


b.  Hot work permit. 


c.  Excavation and road closure permit.


c.  License Certificates.


1.10   SITE SAFETY REFERENCE MATERIALS


Maintain safety-related references applicable to the project, including 
those listed in the article "References."  Maintain applicable equipment 
manufacturer's manuals.


1.11   EMERGENCY MEDICAL TREATMENT


Contractors will arrange for their own emergency medical treatment.  
Government has no responsibility to provide emergency medical treatment.  


1.12   NOTIFICATIONS and REPORTS


1.12.1   Accident Notification


Notify the Contracting Officer as soon as practical, but no more than four 
hours after any accident meeting the definition of Recordable Injuries or 
Illnesses or High Visibility Accidents, property damage equal to or greater 
than $2,000, or any weight handling equipment accident.  Within 
notification include contractor name; contract title; type of contract; 
name of activity, installation or location where accident occurred; date 
and time of accident; names of personnel injured; extent of property 
damage, if any; extent of injury, if known, and brief description of 
accident (to include type of construction equipment used, PPE used, etc.).  
Preserve the conditions and evidence on the accident site until the 
Government investigation team arrives on-site and Government investigation 
is conducted. 


1.12.2   Accident Reports


a.  Conduct an accident investigation for recordable injuries and 
illnesses, for Medical Treatment defined in paragraph DEFINITIONS, 
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property damage accidents resulting in at least $20,000 in damages, and 
near misses as defined in EM 385-1-1, to establish the root cause(s) of 
the accident.  Complete the applicable NAVFAC Contractor Incident 
Reporting System (CIRS), and electronically submit via the NAVFAC 
Enterprise Safety Applications Management System (ESAMS).  The 
Contracting Officer will provide copies of any required or special 
forms. 


b.  Near Misses:  Complete the applicable documentation in NAVFAC 
Contractor Incident Reporting System (CIRS), and electronically submit 
via the NAVFAC Enterprise Safety Applications Management System (ESAMS).


c.  Conduct an accident investigation for any weight handling equipment 
accident (including rigging gear accidents) to establish the root 
cause(s) of the accident, complete the WHE Accident Report (Crane and 
Rigging Gear) form and provide the report to the Contracting Officer 
within 30 calendar days of the accident.  Do not proceed with crane 
operations until cause is determined and corrective actions have been 
implemented to the satisfaction of the contracting officer. The 
Contracting Officer will provide a blank copy of the accident report 
form. 


1.12.3   Crane Reports


Submit crane inspection reports required in accordance with USACE EM 385-1-1, 
Appendix I and as specified herein with Daily Reports of Inspections.


1.12.4   Certificate of Compliance (Crane)


Provide a Certificate of Compliance for each crane entering an activity 
under this contract (see Contracting Officer for a blank certificate).  
State within the certificate that the crane and rigging gear meet 
applicable OSHA regulations (with the Contractor citing which OSHA 
regulations are applicable, e.g., cranes used in construction, demolition, 
or maintenance comply with 29 CFR 1926 and USACE EM 385-1-1 Section 16 and 
Appendix I.  Certify on the Certificate of Compliance that the crane 
operator(s) is qualified and trained in the operation of the crane to be 
used.  For cranes at DOD activities in foreign countries, certify that the 
crane and rigging gear conform to the appropriate host country safety 
standards.  Also certify that all of its crane operators working on the DOD 
activity have been trained in the proper use of all safety devices (e.g., 
anti-two block devices).  Post certifications on the crane.


1.12.5   Third Party Certification of Barge-Mounted Mobile Cranes


Certify barge-mounted mobile cranes in accordance with 29 CFR 1919 by an 
OSHA accredited person.


1.13   HOT WORK


Submit and obtain a written permit prior to performing "Hot Work" (welding, 
cutting, etc.) or operating other flame-producing/spark producing devices, 
from the Fire Division.  A permit is required from the Explosives Safety 
Office for work in and around where explosives are processed, stored, or 
handled.  CONTRACTORS ARE REQUIRED TO MEET ALL CRITERIA BEFORE A PERMIT IS 
ISSUED.  Provide at least two (2) twenty (20) pound 4A:20 BC rated 
extinguishers for normal "Hot Work".  All extinguishers shall be current 
inspection tagged, approved safety pin and tamper resistant seal.  It is 
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also mandatory to have a designated FIRE WATCH for any "Hot Work" done at 
this activity.  The Fire Watch shall be trained in accordance with NFPA 51B 
and remain on-site for a minimum of 30 minutes after completion of the task 
or as specified on the hot work permit.


When starting work in the facility, require personnel to familiarize 
themselves with the location of the nearest fire alarm boxes and place in 
memory the emergency Fire Division phone number.  ANY FIRE, NO MATTER HOW 
SMALL, SHALL BE REPORTED TO THE RESPONSIBLE FIRE DIVISION IMMEDIATELY.


Obtain services from a NFPA Certified Marine Chemist for "HOT WORK" within 
or around flammable materials (such as fuel systems, welding/cutting on 
fuel pipes) or confined spaces (such as sewer wet wells, manholes, vaults, 
etc.) that have the potential for flammable or explosive atmospheres. 


1.14   RADIATION SAFETY REQUIREMENTS


Use of radiation materials or equipment is strictly prohibited for all 
NAVFAC Far East project sites and facilities.  The Prime Contractor is 
responsible to ensure all sub-contractors are in compliance with this 
requirement.


1.15   FACILITY OCCUPANCY CLOSURE


Streets, walks, and other facilities occupied and used by the Government 
shall not be closed or obstructed without written permission from the 
Contracting Officer.


1.16   HAZARDOUS AREAS


Hazardous areas shall be defined as any area within 30 m (100 feet) of 
active aboveground storage tanks, areas within 30 m (100 feet) of leaking 
sections of fuel pipelines or other vapor sources, areas within 60 m (200 
feet) of the downwind side of potential vapor emission sources (i.e., 
pressure-vacuum vents or open vents on active tanks, leaking sections of 
pipelines), areas within existing tanks, and areas within a dike.


a.  Daily "Hot Work" permits shall be required for "hot work" in hazardous 
areas.  "Hot work" permits shall be issued by the Station Fire 
Department.


b.  "Hot work" shall not be permitted during fuel transfer operations at or 
near the work site.


c.  "Hot work" shall not be permitted within 30 m (100 feet) of storage 
tanks containing JP-4, AVGAS, or MOGAS.


d.  "Hot work" shall not be permitted within 30 m (100 feet) of leaking 
sections of fuel pipelines. 


e.  "Hot work" shall not be permitted within 60 m (200 feet) of the 
downwind side of potential vapor emission sources such as 
pressure-vacuum vents, open tank vents, or leaking sections of fuel 
pipelines. 


1.17   SCAFFOLDING PLAN


Submit scaffolding plan within 15 calendar days prior to start of work.  
Provide scaffolds in accordance with the Japanese Labor Safety and 
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Sanitation Law and U.S. Department of Labor Occupational Safety and Health 
Administration (OSHA) Regulation, 29 CFR 1926.  Scaffolding shall have 
guardrails, mid-rails, toeboards, and ramps.  Scaffolding shall be one of 
the following types:  (1) steel pipe scaffolds (Tankan-ashiba); (2) steel 
pipe frame type scaffolds (Wakugumi-ashiba); in accordance with Japanese 
Architectural Standard Specification (JASS) 2.5.4. and Japanese Industrial 
Standard JIS A 8951, Tubular Steel Scaffolds; or (3) hung type scaffolds 
(Tsuri-ashiba) in accordance with JASS 2.5.5. Provide warning signs 
(sign-board) on the scaffolding to prevent unauthorized persons from 
climbing on the scaffolding regardless of where it was located.  Sample 
figure of warning sign is attached at the end of this section. Scaffolding 
plan shall include license for scaffolding competent person.


1.18   FLAMMABLE/COMBUSTIBLE LIQUIDS


Plastic containers shall not be used for storage of flammable and 
combustible liquids.  Safety cans of not more than 5 gal (18.9 Liters) 
capacity, having a spring-closing cover and designed to safely relieve 
internal pressures under fire exposures shall be used on this project.  The 
safety can shall be labeled/listed and painted red with a yellow band 
around the can and the name of the contents legibly indicated on the 
container.  The safety can shall be kept in well ventilated locations, free 
from excessive heat, smoke, sparks, flame, or direct rays of the sun. 


1.19   SEVERE STORM PLAN


In the event of a severe storm warning, the Contractor must:


a.  Secure outside equipment and materials and place materials that could 
be damaged in protected areas.


b.  Check surrounding area, including roof, for loose material, equipment, 
debris, and other objects that could be blown away or against existing 
facilities.


c.  Ensure that temporary erosion controls are adequate.


1.20   CONFINED SPACE ENTRY REQUIREMENTS.


Contractors entering and working in confined spaces while performing 
general industry work are required to follow the requirements of OSHA 
29 CFR 1926 and comply with the requirements in Section 34 of EM 385-1-1, 
OSHA 29 CFR 1910, and OSHA 29 CFR 1910.146.


PART 2   PRODUCTS


2.1   CONFINED SPACE SIGNAGE


Provide permanent signs integral to or securely attached to access covers 
for new permit-required confined spaces.  Signs wording:  
"DANGER--PERMIT-REQUIRED CONFINED SPACE - DO NOT ENTER -" in bold letters a 
minimum of 25 mm in height and constructed to be clearly legible with all 
paint removed.  The signal word "DANGER" shall be red and readable from 
1520 mm.
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PART 3   EXECUTION


3.1   CONSTRUCTION AND OTHER WORK


Comply with USACE EM 385-1-1, NFPA 70, NFPA 70E, NFPA 241, the APP, the 
AHA, Federal and State OSHA regulations, and other related submittals and 
activity fire and safety regulations.  The most stringent standard prevails.


PPE is governed in all areas by the nature of the work the employee is 
performing. Use personal hearing protection at all times in designated 
noise hazardous areas or when performing noise hazardous tasks.  Safety 
glasses must be carried/available on each person. 


Mandatory PPE includes: 


a.  Hard Hat 


b.  Appropriate Safety Shoes 


c.  Reflective Vests 


3.1.1   Hazardous Material Use


Each hazardous material must receive approval from the Contracting Office 
or their designated representative prior to being brought onto the job site 
or prior to any other use in connection with this contract.  Allow a 
minimum of 10 working days for processing of the request for use of a 
hazardous material.


3.1.2   Hazardous Material Exclusions


Notwithstanding any other hazardous material used in this contract, 
radioactive materials or instruments capable of producing 
ionizing/non-ionizing radiation (with the exception of radioactive material 
and devices used in accordance with USACE EM 385-1-1 such as nuclear 
density meters for compaction testing and laboratory equipment with 
radioactive sources) as well as materials which contain asbestos, mercury 
or polychlorinated biphenyls, di-isocynates, lead-based paint are 
prohibited.  The Contracting Officer, upon written request by the 
Contractor, may consider exceptions to the use of any of the above excluded 
materials.  Low mercury lamps used within fluorescent lighting fixtures are 
allowed as an exception without further Contracting Officer approval.  
Notify the Radiation Safety Officer (RSO) prior to excepted items of 
radioactive material and devices being brought on base.


3.1.3   Unforeseen Hazardous Material


The design should have identified materials such as PCB, lead paint, and 
friable and non-friable asbestos and other OSHA regulated chemicals (i.e. 
29 CFR Part 1910.1000).  If additional material, not indicated, that may be 
hazardous to human health upon disturbance during construction operations 
is encountered, stop that portion of work and notify the Contracting 
Officer immediately.  Within 35 calendar days the Government will determine 
if the material is hazardous.  If material is not hazardous or poses no 
danger, the Government will direct the Contractor to proceed without 
change.  If material is hazardous and handling of the material is necessary 
to accomplish the work, the Government will issue a modification pursuant 
to "FAR 52.243-4, Changes" and "FAR 52.236-2, Differing Site Conditions."
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3.2   PRE-OUTAGE COORDINATION MEETING


Apply for utility outages at least 30 days in advance.  As a minimum, the 
request should include the location of the outage, utilities being 
affected, duration of outage and any necessary sketches.  Special 
requirements for electrical outage requests are contained elsewhere in this 
specification section.  Once approved, and prior to beginning work on the 
utility system requiring shut down, attend a pre-outage coordination 
meeting with the Contracting Officer to review the scope of work and the 
lock-out/tag-out procedures for worker protection.  No work will be 
performed on energized electrical circuits unless proof is provided that no 
other means exist.


3.3   CONTROL OF HAZARDOUS ENERGY (LOCKOUT/TAGOUT)


Ensure that each employee is familiar with and complies with these 
procedures and USACE EM 385-1-1, Section 12, Control of Hazardous Energy.


3.4   FALL HAZARD PROTECTION AND PREVENTION PROGRAM


Establish a fall protection and prevention program, for the protection of 
all employees exposed to fall hazards.  Within the program include company 
policy, identify responsibilities, education and training requirements, 
fall hazard identification, prevention and control measures, inspection, 
storage, care and maintenance of fall protection equipment and rescue and 
evacuation procedures.


3.4.1   Training


Institute a fall protection training program.  As part of the Fall Hazard 
Protection and Prevention Program, provide training for each employee who 
might be exposed to fall hazards.  Provide training by a competent person 
for fall protection in accordance with USACE EM 385-1-1, Section 21.B.


3.4.2   Fall Protection Equipment and Systems


Enforce use of the fall protection equipment and systems designated for 
each specific work activity in the Fall Protection and Prevention Plan 
and/or AHA at all times when an employee is exposed to a fall hazard.  
Protect employees from fall hazards as specified in EM 385-1-1, Section 
21.  In addition to the required fall protection systems, safety skiff, 
personal floatation devices, life rings etc., are required when working 
above or next to water in accordance with USACE EM 385-1-1, Paragraphs 21.N 
through 21.N.04.  Personal fall arrest systems are required when working 
from an articulating or extendible boom, swing stages, or suspended 
platform.  In addition, personal fall arrest systems are required when 
operating other equipment such as scissor lifts if the work platform is 
capable of being positioned outside the wheelbase.  The need for tying-off 
in such equipment is to prevent ejection of the employee from the equipment 
during raising, lowering, or travel.  Fall protection must comply with 
29 CFR 1926.500, Subpart M, USACE EM 385-1-1 and ASSE/SAFE A10.32.


3.4.2.1   Personal Fall Arrest Equipment


Personal fall arrest equipment, systems, subsystems, and components shall 
meet ASSE/SAFE Z359.1.  Only a full-body harness with a shock-absorbing 
lanyard or self-retracting lanyard is an acceptable personal fall arrest 
body support device.  Body belts may only be used as a positioning device 
system (for uses such as steel reinforcing assembly and in addition to an 
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approved fall arrest system).  Harnesses shall have a fall arrest 
attachment affixed to the body support (usually a Dorsal D-ring) and 
specifically designated for attachment to the rest of the system.  Only 
locking snap hooks and carabiners shall be used. Webbing, straps, and ropes 
shall be made of synthetic fiber. The maximum free fall distance when using 
fall arrest equipment shall not exceed 1.8 m.  The total fall distance and 
any swinging of the worker (pendulum-like motion) that can occur during a 
fall shall always be taken into consideration when attaching a person to a 
fall arrest system.


3.4.3   Horizontal Lifelines


Design, install, certify and use under the supervision of a qualified 
person horizontal lifelines for fall protection as part of a complete fall 
arrest system which maintains a safety factor of 2 (29 CFR 1926.500).


3.4.4   Guardrails and Safety Nets


Design, install and use guardrails and safety nets in accordance with 
EM 385-1-1 and 29 CFR 1926 Subpart M.


3.4.5   Rescue and Evacuation Procedures


When personal fall arrest systems are used, ensure that the mishap victim 
can self-rescue or can be rescued promptly should a fall occur.  Prepare a 
Rescue and Evacuation Plan and include a detailed discussion of the 
following: methods of rescue; methods of self-rescue; equipment used; 
training requirement; specialized training for the rescuers; procedures for 
requesting rescue and medical assistance; and transportation routes to a 
medical facility.  Include the Rescue and Evacuation Plan within the 
Activity Hazard Analysis (AHA) for the phase of work, in the Fall 
Protection and Prevention (FP&P) Plan, and the Accident Prevention Plan 
(APP).


3.5   SCAFFOLDING


Provide employees with a safe means of access to the work area on the 
scaffold.  Climbing of any scaffold braces or supports not specifically 
designed for access is prohibited.  Access scaffold platforms greater than 
6 m maximum in height by use of a scaffold stair system.  Do not use 
vertical ladders commonly provided by scaffold system manufacturers for 
accessing scaffold platforms greater than 6 m maximum in height.  The use 
of an adequate gate is required.  Ensure that employees are qualified to 
perform scaffold erection and dismantling.  Do not use scaffold without the 
capability of supporting at least four times the maximum intended load or 
without appropriate fall protection as delineated in the accepted fall 
protection and prevention plan.  Stationary scaffolds must be attached to 
structural building components to safeguard against tipping forward or 
backward.  Give special care to ensure scaffold systems are not 
overloaded.  Side brackets used to extend scaffold platforms on 
self-supported scaffold systems for the storage of material is prohibited.  
The first tie-in shall be at the height equal to 4 times the width of the 
smallest dimension of the scaffold base. Place work platforms on mud 
sills.  Scaffold or work platform erectors shall have fall protection 
during the erection and dismantling of scaffolding or work platforms that 
are more than six feet.  Delineate fall protection requirements when 
working above six feet or above dangerous operations in the Fall Protection 
and Prevention (FP&P) Plan and Activity Hazard Analysis (AHA) for the phase 
of work.
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3.6   EQUIPMENT


3.6.1   Material Handling Equipment


a.  Material handling equipment such as forklifts shall not be modified 
with work platform attachments for supporting employees unless 
specifically delineated in the manufacturer's printed operating 
instructions.


b.  The use of hooks on equipment for lifting of material must be in 
accordance with manufacturer's printed instructions.  Additionally, 
when material handling equipment is used as a crane it must meet 
NAVFAC P-307 requirements in Sections 1.7.2, "Contractor Operated 
Cranes," and 12, "Investigation and Reporting of Crane and Rigging Gear 
Accidents."


c.  Operators of forklifts or power industrial trucks shall be licensed in 
accordance with OSHA.


3.6.2   Weight Handling Equipment


a.  Equip cranes and derricks as specified in EM 385-1-1, Section 16, Host 
Nation Safety Standards, NAVFAC P-307, and NAVFAC FE INST 11260.1G or 
most current version. 


b.  Notify the Contracting Officer 15 days in advance of any cranes 
entering the activity so that necessary quality assurance spot checks 
can be coordinated.Contractor's operator shall remain with the crane 
during the spot check.


c.  Comply with the crane manufacturer's specifications and limitations for 
erection and operation of cranes and hoists used in support of the 
work.  Perform erection under the supervision of a designated person 
(as defined in ASME B30.5).  Perform all testing in accordance with the 
manufacturer's recommended procedures.


d.  Comply with ASME B30.5 for mobile and locomotive cranes, ASME B30.22 
for articulating boom cranes, ASME B30.3 for construction tower cranes, 
and ASME B30.8 for floating cranes and floating derricks.


e.  Under no circumstance shall a Contractor make a lift at or above 90 
percent of the cranes rated capacity in any configuration.


f.  When operating in the vicinity of overhead transmission lines, 
operators and riggers shall be alert to this special hazard and follow 
the requirements of USACE EM 385-1-1 Section 11, NAVFAC P-307 Figure 
10-3 and ASME B30.5 or ASME B30.22 as applicable.


g.  Do not crane suspended personnel work platforms (baskets) unless the 
Contractor proves that using any other access to the work location 
would provide a greater hazard to the workers or is impossible.  Do not 
lift personnel with a line hoist or friction crane.


h.  Inspect, maintain, and recharge portable fire extinguishers as 
specified in NFPA 10, Standard for Portable Fire Extinguishers.


i.  All employees must keep clear of loads about to be lifted and of 
suspended loads.
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j.  Use cribbing when performing lifts on outriggers.


k.  The crane hook/block must be positioned directly over the load.  Side 
loading of the crane is prohibited.


l.  A physical barricade must be positioned to prevent personnel from 
entering the counterweight swing (tail swing) area of the crane.


m.  Certification records which include the date of inspection, signature 
of the person performing the inspection, and the serial number or other 
identifier of the crane that was inspected shall always be available 
for review by Contracting Officer personnel.


n.  Written reports listing the load test procedures used along with any 
repairs or alterations performed on the crane shall be available for 
review by Contracting Officer personnel.


o.  Certify that all crane operators have been trained in proper use of all 
safety devices (e.g. anti-two block devices).


p.  Take steps to ensure that wind speed does not contribute to loss of 
control of the load during lifting operations.  Prior to conducting 
lifting operations set a maximum wind speed at which a crane can be 
safely operated based on the equipment being used, the load being 
lifted, experience of operators and riggers, and hazards on the work 
site.  This maximum wind speed determination shall be included as part 
of the activity hazard analysis plan for that operation.


3.6.3   Equipment and Mechanized Equipment


a.  Proof of qualifications for operator shall be kept on the project site 
for review.


b.  Machinery & Mechanized Equipment Certification Form:  Manufacture 
specifications or owner's manual for the equipment shall be on-site and 
reviewed for additional safety precautions or requirements that are 
sometimes not identified by OSHA or USACE EM 385-1-1.  Incorporate such 
additional safety precautions or requirements into the AHAs.  


3.6.4   USE OF EXPLOSIVES


Explosives shall not be used or brought to the project site without prior 
written approval from the Contracting Officer.  Such approval shall not 
relieve the Contractor of responsibility for injury to persons or for 
damage to property due to blasting operations.


Storage of explosives, when permitted on Government property, shall be only 
where directed and in approved storage facilities.  These facilities shall 
be kept locked at all times except for inspection, delivery, and withdrawal 
of explosives.


3.7   EXCAVATIONS


Soil classification must be performed by a competent person in accordance 
with 29 CFR 1926 and EM 385-1-1.
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3.7.1   Utility Locations


All underground utilities in the work area must be positively identified by 
a third party, independent, private utility locating company in addition to 
any station locating service and coordinated with the station utility 
department.


3.7.2   Utility Location Verification


Physically verify underground utility locations, including utility depth, 
by hand digging using wood or fiberglass handled tools when any adjacent 
construction work is expected to come within three feet of the underground 
system.


3.7.3   Utilities Within and Under Concrete, Bituminous Asphalt, and Other
Impervious Surfaces


Utilities located within and under concrete slabs or pier structures, 
bridges, parking areas, and the like, are extremely difficult to identify. 
Whenever contract work involves chipping, saw cutting, or core drilling 
through concrete, bituminous asphalt or other impervious surfaces, the 
existing utility location must be coordinated with station utility 
departments in addition to location and depth verification by a third 
party, independent, private locating company.  The third party, 
independent, private locating company shall locate utility depth by use of 
Ground Penetrating Radar (GPR), X-ray, bore scope, or ultrasound prior to 
the start of demolition and construction. Outages to isolate utility 
systems must be used in circumstances where utilities are unable to be 
positively identified.  The use of historical drawings does not alleviate 
the contractor from meeting this requirement.


3.8   ELECTRICAL 


3.9.1   Portable Extension Cords 


Size portable extension cords in accordance with manufacturer ratings for 
the tool to be powered and protected from damage.  Immediately removed from 
service all damaged extension cords.  Portable extension cords shall meet 
the requirements of EM 385-1-1, NFPA 70E, and OSHA electrical standards.


3.9   WORK IN CONFINED SPACES


Comply with the requirements in Section 34 of USACE EM 385-1-1, OSHA 
29 CFR 1910, OSHA 29 CFR 1910.146, OSHA Directive CPL 2.100 and OSHA 
29 CFR 1926.  Any potential for a hazard in the confined space requires a 
permit system to be used.


a.  Entry Procedures.  Prohibit entry into a confined space by personnel 
for any purpose, including hot work, until the qualified person has 
conducted appropriate tests to ensure the confined or enclosed space is 
safe for the work intended and that all potential hazards are 
controlled or eliminated and documented.  (See Section 34 of USACE 
EM 385-1-1 for entry procedures.)  All hazards pertaining to the space 
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shall be reviewed with each employee during review of the AHA.


b.  Forced air ventilation is required for all confined space entry 
operations and the minimum air exchange requirements must be maintained 
to ensure exposure to any hazardous atmosphere is kept below its' 
action level.


c.  Sewer wet wells require continuous atmosphere monitoring with audible 
alarm for toxic gas detection.


        -- End of Section --
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SECTION 01 42 00


SOURCES FOR REFERENCE PUBLICATIONS
08/10


PART 1   GENERAL


1.1   REFERENCES


Various publications are referenced in other sections of the specifications 
to establish requirements for the work.  These references are identified in 
each section by document number, date and title.  The document number used 
in the citation is the number assigned by the standards producing 
organization, (e.g.   ASTM B564 Nickel Alloy Forgings).  However, when the 
standards producing organization has not assigned a number to a document, 
an identifying number has been assigned for reference purposes.


1.2   ORDERING INFORMATION


The addresses of the standards publishing organizations whose documents are 
referenced in other sections of these specifications are listed below, and 
if the source of the publications is different from the address of the 
sponsoring organization, that information is also provided.  Documents 
listed in the specifications with numbers which were not assigned by the 
standards producing organization should be ordered from the source by title 
rather than by number.


AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)
38800 Country Club Drive
Farmington Hills, MI  48331
Ph:   248-848-3700
Fax:  248-848-3701
E-mail: bkstore@concrete.org
Internet:  http://www.concrete.org


AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)
444 North Capital Street, NW, Suite 249
Washington, DC  20001
Ph:   202-624-5800
Fax:  202-624-5806
E-Mail: info@aashto.org
Internet:  http://www.aashto.org


AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)
One East Wacker Drive, Suite 700
Chicago, IL  60601-1802
Ph:   312-670-2400
Fax:  312-670-5403
Publications: 800-644-2400
E-mail: pubs@aisc.org
Internet:  http://www.aisc.org


AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)
1800 East Oakton Street
Des Plaines, IL  60018-2187
Ph:  847-699-2929
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Fax:  847-768-3434
E-mail:  customerservice@asse.org
Internet:  http://www.asse.org


AMERICAN WELDING SOCIETY (AWS)
550 N.W. LeJeune Road
Miami, FL  33126
Ph:   800-443-9353 - 305-443-9353
Fax:  305-443-7559
E-mail:  info@aws.org or customerservice@awspubs.com
Internet: http://www.aws.org


ASME INTERNATIONAL (ASME)
Three Park Avenue, M/S 10E
New York, NY 10016-5990
Ph:   800-854-7179 or 800-843-2763
Fax:  212-591-7674
E-mail:  infocentral@asme.org
Internet:  http://www.asme.org


ASTM INTERNATIONAL (ASTM)
100 Barr Harbor Drive, P.O. Box C700
West Conshohocken, PA  19428-2959
Ph:   610-832-9585
Fax:  610-832-9555
E-mail: service@astm.org
Internet:  http://www.astm.org


CONCRETE SAWING AND DRILLING ASSOCIATION (CSDA)
11001 Danka Way North, Suite 1
St Petersburg, FL 33716
PH:  727-577-5004
Fax:  727-577-5012
E-mail:  info@csda.org
Internet:  http://www.csda.org


GREEN SEAL (GS)
1001 Connecticut Avenue, NW
Suite 827
Washington, DC 20036-5525
Ph:   202-872-6400
Fax:  202-872-4324
E-mail:  greenseal@greenseal.org
Internet: http://www.greenseal.org


INTERNATIONAL CONCRETE REPAIR INSTITUTE (ICRI)
3166 South River Road, Suite 132
Des Plaines, IL 60018
Ph:   847-827-0830 
Fax:  847-827-0832 
Internet: http://www.icri.org


NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
1 Batterymarch Park
Quincy, MA  02169-7471
Ph:   617-770-3000 or 800-344-3555
Fax:  617-770-0700
E-mail: webmaster@nfpa.org
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Internet:  http://www.nfpa.org


POST-TENSIONING INSTITUTE (PTI)
38800 Country Club Drive
Farmington Hills, MI 48331
Ph:  248-848-3180
Fax:  248-848-3181
E-mail: info@post-tensioning.org
Internet:  http://www.post-tensioning.org/


U.S. ARMY CORPS OF ENGINEERS (USACE)
Order CRD-C DOCUMENTS from:
U.S. Army Engineer Waterways Experiment Station
ATTN:  Technical Report Distribution Section, Services
Branch, TIC
3909 Halls Ferry Road
Vicksburg, MS 39180-6199
E-mail: MTC-INFO@erdc.usace.army.mil
Internet: 
http://gsl.erdc.usace.army.mil/SL/MTC/handbook/handbook.htm
Order Other Documents from:
USACE Publications Depot
Attn:  CEHEC-IM-PD
2803 52nd Avenue
Hyattsville, MD  20781-1102
Ph:  301-394-0081
Fax: 301-394-0084
E-mail: pubs-army@usace.army.mil
Internet: http://www.usace.army.mil/publications
     or   http://www.hnd.usace.army.mil/techinfo/engpubs.htm


U.S. DEPARTMENT OF DEFENSE (DOD)
Order DOD Documents from:
Room 3A750-The Pentagon
1400 Defense Pentagon
Washington, DC 20301-1400
Ph:  703-571-3343
FAX: 215-697-1462
E-mail: pia@hq.afis.asd.mil
Internet:  http://www.dod.gov
Obtain Military Specifications, Standards and Related Publications 
from:
Acquisition Streamlining and Standardization Information System 
(ASSIST)
Department of Defense Single Stock Point (DODSSP)
Document Automation and Production Service (DAPS)
Building 4/D
700 Robbins Avenue
Philadelphia, PA 19111-5094
Ph:   215-697-6396 - for account/password issues
Internet:  http://assist.daps.dla.mil/online/start/; account 
registration required
Obtain Unified Facilities Criteria (UFC) from:
Whole Building Design Guide (WBDG)
National Institute of Building Sciences (NIBS)
1090 Vermont Avenue NW, Suite 700
Washington, CD 20005
Ph:  202-289-7800
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Fax: 202-289-1092
Internet:  http://www.wbdg.org/references/docs_refs.php


U.S. FEDERAL AVIATION ADMINISTRATION (FAA)
Order for sale documents from:
Superintendent of Documents
U.S. Government Printing Office (GPO)
732 North Capitol Street, NW
Washington, DC 20401
Ph:   202-512-1800
Fax:  202-512-2104
E-mail: contactcenter@gpo.gov
Internet: http://www.gpoaccess.gov
Order free documents from:
Federal Aviation Administration
Department of Transportation
800 Independence Avenue, SW
Washington, DC 20591
Ph:  1-866-835-5322
Internet:  http://www.faa.gov


U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
8601 Adelphi Road 
College Park, MD 20740-6001
Ph:  866-272-6272
Fax: 301-837-0483
E-mail: contactcenter@gpo.gov
Internet: http://www.archives.gov
Order documents from:
Superintendent of Documents
U.S.Government Printing Office (GPO)
732 North Capitol Street, NW
Washington, DC  20401
Ph:   202-512-1800
Fax:  202-512-2104
E-mail: contactcenter@gpo.gov
Internet:  http://www.gpoaccess.gov 


U.S. NAVAL FACILITIES ENGINEERING COMMAND (NAVFAC)
1322 Patterson Ave. SE, Suite 1000
Washington Navy Yard, DC  20374
Ph:   757-322-4200
Fax:  757-322-4416
Internet:  http://www.navfac.navy.mil


PART 2   PRODUCTS


Not used


PART 3   EXECUTION


Not used


        -- End of Section --
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SECTION 01 45 00.00 20


QUALITY CONTROL


PART 1   GENERAL


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.


U.S. ARMY CORPS OF ENGINEERS (USACE)


EM 385-1-1 (2008; Errata 1-2010; Changes 1-3 2010; 
Changes 4-6 2011) Safety and Health 
Requirements Manual


1.2   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES


SD-01 Preconstruction Submittals


Construction Quality Control (QC) Plan; G


Submit a Construction QC Plan prior to start of construction.


QC Manager Resume


1.3   INFORMATION FOR THE CONTRACTING OFFICER


Prior to commencing work on construction, the Contractor can obtain a 
single copy set of the current report forms from the Contracting Officer.  
The report forms will consist of the Contractor Production Report, 
Contractor Production Report (Continuation Sheet), Contractor Quality 
Control (CQC) Report, (CQC) Report (Continuation Sheet), Preparatory Phase 
Checklist, Initial Phase Checklist, Rework Items List, and Testing Plan and 
Log.


Deliver the following to the Contracting Officer during Construction:


a.  CQC Report:  Mail or hand-carry the original (wet signatures) and one 
copy by 10:00 AM the next working day after each day that work is 
performed and for every seven consecutive calendar days of no-work.


b.  Contractor Production Report:  Submit the report electronically by 
10:00 AM the next working day after each day that work is performed and 
for every seven consecutive calendar days of no-work.


c.  Preparatory Phase Checklist:  Submit the report electronically in the 
same manner as the CQC Report for each Preparatory Phase held.


d.  Initial Phase Checklist:  Submit the report electronically in the same 
manner as the CQC Report for each Initial Phase held.
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e.  Field Test Reports:  Within two working days after the test is 
performed, submit the report as an electronic attachment to the CQC 
Report.


f.  Monthly Summary Report of Tests:  Submit the report as an electronic 
attachment to the CQC Report at the end of each month.


g.  Testing Plan and Log:  Submit the report as an electronic attachment to 
the CQC Report, at the end of each month.  A copy of the final Testing 
Plan and Log shall be provided to the OMSI preparer for inclusion into 
the OMSI documentation.


h.  Rework Items List:  Submit lists containing new entries daily, in the 
same manner as the CQC Report.


i.  CQC Meeting Minutes:  Within two working days after the meeting is 
held, submit the report as an electronic attachment to the CQC Report.


J.  QC Certifications:  As required by the paragraph entitled "QC 
Certifications."


1.4   QC PROGRAM REQUIREMENTS


Establish and maintain a QC program as described in this section.  This QC 
program is a key element in meeting the objectives of NAVFAC Commissioning. 
The QC program consists of a QC Organization, QC Plan, QC Plan Meeting(s), 
a Coordination and Mutual Understanding Meeting, QC meetings, three phases 
of control, submittal review and approval, testing, completion inspections, 
and QC certifications and documentation necessary to provide materials, 
equipment, workmanship, fabrication, construction and operations which 
comply with the requirements of this Contract.  The QC program must cover 
on-site and off-site work and be keyed to the work sequence.  No 
construction work or testing may be performed unless the QC Manager is on 
the work site.  The QC Manager must report to an officer of the firm and 
not be subordinate to the Project Superintendent or the Project Manager.  
The QC Manager, Project Superintendent and Project Manager must work 
together effectively.  Although the QC Manager is the primary individual 
responsible for quality control, all individuals will be held responsible 
for the quality of work on the job.


1.4.1   Acceptance of the Construction Quality Control (QC) Plan


Acceptance of the QC Plan is required prior to the start of construction.  
The Contracting Officer reserves the right to require changes in the QC 
Plan and operations as necessary, including removal of personnel, to ensure 
the specified quality of work.  The Contracting Officer reserves the right 
to interview any member of the QC organization at any time in order to 
verify the submitted qualifications.  All QC organization personnel are 
subject to acceptance by the Contracting Officer.  The Contracting Officer 
may require the removal of any individual for non-compliance with quality 
requirements specified in the Contract.


1.4.2   
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 1.4.3   Notification of Changes


Notify the Contracting Officer, in writing, of any proposed changes in the 
QC Plan or changes to the QC organization personnel, a minimum of 10 work 
days prior to a proposed change.  Proposed changes are subject to 
acceptance by the Contracting Officer.


1.5   QC ORGANIZATION


1.5.1   QC Manager


1.5.1.1   Duties


Provide a QC Manager at the work site to implement and manage the QC 
program.  The only duties and responsibilities of the QC Manager are to 
manage and implement the QC program on this Contract.  The QC Manager is 
required to attend the partnering meetings, QC Plan Meetings, Coordination 
and Mutual Understanding Meeting, conduct the QC meetings, perform the 
three phases of control, perform submittal review and approval, ensure 
testing is performed and provide QC certifications and documentation 
required in this Contract.  The QC Manager is responsible for managing and 
coordinating the three phases of control and documentation performed by 
testing laboratory personnel and any other inspection and testing personnel 
required by this Contract.  The QC Manager is the manager of all QC 
activities.


1.5.1.2   Qualifications


An individual with a minimum of 5 years combined experience in the 
following positions: Project Superintendent, QC Manager, Project Manager, 
Project Engineer or Construction Manager on similar size and type 
construction contracts which included the major trades that are part of 
this Contract.  The individual must have at least two years experience as a 
QC Manager.  The individual must be familiar with the requirements of 
EM 385-1-1, and have experience in the areas of hazard identification, 
safety compliance, and sustainability.  Submit a QC Manager Resume for 
approval by the Contracting Officer.


1.5.2   Construction Quality Management Training


In addition to the above experience and education requirements, the QC 
Manager must have completed the course entitled "Construction Quality 
Management (CQM) for Contractors."  If the QC Manager does not have a 
current certification, they must obtain the CQM for Contractors course 
certification within 90 days of award.  This course is periodically offered 
by the Naval Facilities Engineering Command and the Army Corps of 
Engineers.  Contact the Contracting Officer for information on the next 
scheduled class.


1.5.3   Alternate QC Manager Duties and Qualifications


Designate an alternate for the QC Manager at the work site to serve in the 
event of the designated QC Manager's absence.  The period of absence may 
not exceed two weeks at one time, and not more than 30 workdays during a 
calendar year.  The qualification requirements for the Alternate QC Manager 
must be the same as for the QC Manager.
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1.5.4   Underwater QC Team


Provide Underwater QC (UWQC) Team at the work site to perform underwater 
surveillance and inspection for the Contractor.  The UWQC Team divers must 
have current commercial diver's license, with a minimum of five (5) years 
experience with underwater inspection.  The personnel make up of the UWQC 
team shall comply with EM 385-1-1, OSHA and local requirements for Contract 
diving operations.  Comply with all the applicable safety requirements of 
EM 385-1-1, OSHA and local requirements for Contract diving operations.  
The UWQC lead diver must be thoroughly familiar with the design plans and 
specifications to sufficiently understand the engineering aspects of the 
underwater construction and to be able to recognize and document potential 
problem areas such as improperly constructed or defective areas.  Provide 
all necessary equipment to conduct surveillance and inspection services, 
including diver's equipment, dive boat, communication equipment, and 
photographic/video equipment.  Diver(s) must be equipped to maintain 
two-way communication with QC personnel during diving operations.  Prepare 
and submit a report including photographs and/or videos with the QC report 
after each dive.  Frequency of underwater surveillance and inspection will 
be monthly during installation and including final inspection.  The UWQC 
Team must be an independent third party hired directly by the Prime 
Contractor, and shall have no involvement with the design, preparation of 
Contract, or installation of work.


1.6   QUALITY CONTROL (QC) PLAN


1.6.1   Construction Quality Control (QC) Plan


1.6.1.1   Requirements


Provide, for acceptance by the Contracting Officer, a Construction QC Plan 
submitted in a three-ring binder that includes a table of contents, with 
major sections identified with tabs, with pages numbered sequentially, and 
that documents the proposed methods and responsibilities for accomplishing 
commissioning activities during the construction of the project:


a.  QC ORGANIZATION:  A chart showing the QC organizational structure.


b.  NAMES AND QUALIFICATIONS:  Names and qualifications, in resume format, 
for each person in the QC organization.  Include the CQM for 
Contractors course certifications for the QC Manager and Alternate QC 
Manager as required by the paragraphs entitled "Construction Quality 
Management Training" and "Alternate QC Manager Duties and 
Qualifications".


c.  DUTIES, RESPONSIBILITY AND AUTHORITY OF QC PERSONNEL:  Duties, 
responsibilities, and authorities of each person in the QC organization.


d.  OUTSIDE ORGANIZATIONS:  A listing of outside organizations, such as 
architectural and consulting engineering firms, that will be employed 
by the Contractor and a description of the services these firms will 
provide.


e.  APPOINTMENT LETTERS:  Letters signed by an officer of the firm 
appointing the QC Manager and Alternate QC Manager and stating that 
they are responsible for implementing and managing the QC program as 
described in this Contract.  Include in this letter the responsibility 
of the QC Manager and Alternate QC Manager to implement and manage the 
three phases of control, and their authority to stop work which is not 
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in compliance with the Contract.  Letters of direction are to be issued 
by the QC Manager to the Assistant QC Manager and all other QC 
Specialists outlining their duties, authorities, and responsibilities.  
Include copies of the letters in the QC Plan.


f.  SUBMITTAL PROCEDURES AND INITIAL SUBMITTAL REGISTER:  Procedures for 
reviewing, approving, and managing submittals. Provide the name(s) of 
the person(s) in the QC organization authorized to review and certify 
submittals prior to approval.  Provide the initial submittal of the 
Submittal Register as specified in Section 01 33 00 SUBMITTAL 
PROCEDURES.


g.  TESTING LABORATORY INFORMATION:  Testing laboratory information 
required by the paragraphs entitled "Accreditation Requirements", as 
applicable.


h.  TESTING PLAN AND LOG:  A Testing Plan and Log that includes the tests 
required, referenced by the specification paragraph number requiring 
the test, the frequency, and the person responsible for each test.  Use 
Government forms to log and track tests.


i.  PROCEDURES TO COMPLETE REWORK ITEMS:  Procedures to identify, record, 
track, and complete rework items.  Use Government forms to record and 
track rework items.


j.  DOCUMENTATION PROCEDURES:  Use Government form.


k.  LIST OF DEFINABLE FEATURES:  A Definable Feature of Work (DFOW) is a 
task that is separate and distinct from other tasks and has control 
requirements and work crews unique to that task.  A DFOW is identified 
by different trades or disciplines and is an item or activity on the 
construction schedule.  Include in the list of DFOWs, but not be 
limited to, all critical path activities on the NAS.  Include all 
activities for which this specification requires QC Specialists or 
specialty inspection personnel.  Provide separate DFOWs in the Network 
Analysis Schedule for each design development stage and submittal 
package.


l.  PROCEDURES FOR PERFORMING THE THREE PHASES OF CONTROL:  Identify 
procedures used to ensure the three phases of control to manage the 
quality on this project.  For each DFOW, a Preparatory and Initial 
phase checklist will be filled out during the Preparatory and Initial 
phase meetings.  Conduct the Preparatory and Initial Phases and 
meetings with a view towards obtaining quality construction by planning 
ahead and identifying potential problems for each DFOW.


m.  PERSONNEL MATRIX:  Not Applicable.


n.  PROCEDURES FOR COMPLETION INSPECTION:  Procedures for identifying and 
documenting the completion inspection process.  Include in these 
procedures the responsible party for punch out inspection, pre-final 
inspection, and final acceptance inspection.


o.  TRAINING PROCEDURES AND TRAINING LOG:  Not Applicable.


p.  ORGANIZATION AND PERSONNEL CERTIFICATIONS LOG:  Procedures for 
coordinating, tracking and documenting all certifications on 
subcontractors, testing laboratories, suppliers, personnel, etc.  QC 
Manager will ensure that certifications are current, appropriate for 
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the work being performed, and will not lapse during any period of the 
contract that the work is being performed.


1.7   QC PLAN MEETINGS


Prior to submission of the QC Plan, the QC Manager will meet with the 
Contracting Officer to discuss the QC Plan requirements of this Contract. 
The purpose of this meeting is to develop a mutual understanding of the QC 
Plan requirements prior to plan development and submission and to agree on 
the Contractor's list of DFOWs.


1.8   COORDINATION AND MUTUAL UNDERSTANDING MEETING


After submission of the QC Plan, and prior to the start of construction, 
the QC Manager will meet with the Contracting Officer to present the QC 
program required by this Contract.  When a new QC Manager is appointed, the 
coordination and mutual understanding meeting shall be repeated.


1.8.1   Purpose


The purpose of this meeting is to develop a mutual understanding of the QC 
details, including documentation, administration for on-site and off-site 
work, design intent, Cx, environmental requirements and procedures, 
coordination of activities to be performed, and the coordination of the 
Contractor's management, production, and QC personnel.  At the meeting, the 
Contractor will be required to explain in detail how three phases of 
control will be implemented for each DFOW, as well as how each DFOW will be 
affected by each management plan or requirement as listed below:


a.  Waste Management Plan.


b.  IAQ Management Plan.


c.  Procedures for noise and acoustics management.


d.  Environmental Protection Plan.


e.  Environmental regulatory requirements.


f.  Cx Plan.


1.8.2   Coordination of Activities


Coordinate activities included in various sections to assure efficient and 
orderly installation of each component.  Coordinate operations included 
under different sections that are dependent on each other for proper 
installation and operation.  Schedule construction operations with 
consideration for indoor air quality as specified in the IAQ Management 
Plan.  Coordinate prefunctional tests and startup testing with Cx.


1.8.3   Attendees


As a minimum, the Contractor's personnel required to attend include an 
officer of the firm, the Project Manager, Project Superintendent, QC 
Manager, Alternate QC Manager, and subcontractor representatives.  Each 
subcontractor who will be assigned QC responsibilities shall have a 
principal of the firm at the meeting.  Minutes of the meeting will be 
prepared by the QC Manager and signed by the Contractor and the Contracting 
Officer.  Provide a copy of the signed minutes to all attendees and shall 
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be included in the QC Plan.


1.9   QC MEETINGS


After the start of construction, conduct weekly QC meetings by the QC 
Manager at the work site with the Project Superintendent, and the foremen 
who are performing the work of the DFOWs.  The QC Manager is to prepare the 
minutes of the meeting and provide a copy to the Contracting Officer within 
two working days after the meeting.  The Contracting Officer may attend 
these meetings.  As a minimum, accomplish the following at each meeting:


a.  Review the minutes of the previous meeting.


b.  Review the schedule and the status of work and rework.


c.  Review the status of submittals.


d.  Review the work to be accomplished in the next two weeks and 
documentation required.


e.  Resolve QC and production problems (RFI, etc.).


f.  Address items that may require revising the QC Plan.


g.  Review Accident Prevention Plan (APP).


h.  Review environmental requirements and procedures.


i.  Review Waste Management Plan.


j.  Review IAQ Management Plan.


k.  Review Environmental Management Plan.


1.10   DESIGN REVIEW AND DOCUMENTATION


1.10.1   Preparatory Phase


Notify the Contracting Officer at least two work days in advance of each 
preparatory phase meeting.  The meeting will be conducted by the QC Manager 
and attended by the Project Superintendent, and the foreman responsible for 
the DFOW.  When the DFOW will be accomplished by a subcontractor, that 
subcontractor's foreman shall attend the preparatory phase meeting.  
Document the results of the preparatory phase actions in the Preparatory 
Phase Checklist.  Perform the following prior to beginning work on each 
DFOW:


a.  Review each paragraph of the applicable specification sections.


b.  Review the Contract drawings.


c.  Verify that field measurements are as indicated on construction and/or 
shop drawings before confirming product orders, in order to minimize 
waste due to excessive materials.


d.  Verify that appropriate shop drawings and submittals for materials and 
equipment have been submitted and approved.  Verify receipt of approved 
factory test results, when required.
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e.  Review the testing plan and ensure that provisions have been made to 
provide the required QC testing.


f.  Examine the work area to ensure that the required preliminary work has 
been completed.


g.  Coordinate the schedule of product delivery to designated prepared 
areas in order to minimize site storage time and potential damage to 
stored materials.


h.  Arrange for the return of shipping/packaging materials, such as wood 
pallets, where economically feasible.


i.  Examine the required materials, equipment and sample work to ensure 
that they are on hand and conform to the approved shop drawings and 
submitted data.


j.  Discuss specific controls used and construction methods, construction 
tolerances, workmanship standards, and the approach that will be used 
to provide quality construction by planning ahead and identifying 
potential problems for each DFOW.


k.  Review the APP and appropriate Activity Hazard Analysis (AHA) to ensure 
that applicable safety requirements are met, and that required Material 
Safety Data Sheets (MSDS) are submitted.


1.10.2   Initial Phase


Notify the Contracting Officer at least two work days in advance of each 
initial phase.  When construction crews are ready to start work on a DFOW, 
conduct the initial phase with the Project Superintendent, and the foreman 
responsible for that DFOW.  Observe the initial segment of the DFOW to 
ensure that the work complies with Contract requirements.  Document the 
results of the initial phase in the Initial Phase Checklist.  Repeat the 
initial phase for each new crew to work on-site, or when acceptable levels 
of specified quality are not being met.  Perform the following for each 
DFOW:


a.  Establish the quality of workmanship required.


b.  Resolve conflicts.


c.  Ensure that testing is performed by the approved laboratory.


d.  Check work procedures for compliance with the APP and the appropriate 
AHA to ensure that applicable safety requirements are met.


1.10.3   Follow-Up Phase


Perform the following for on-going work daily, or more frequently as 
necessary, until the completion of each DFOW and document in the daily CQC 
Report:


a.  Ensure the work is in compliance with Contract requirements.


b.  Maintain the quality of workmanship required.


c.  Ensure that testing is performed by the approved laboratory.
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d.  Ensure that rework items are being corrected.


e.  Assure manufacturers representatives have performed necessary 
inspections if required and perform safety inspections.


1.10.4   Additional Preparatory and Initial Phases


Conduct additional preparatory and initial phases on the same DFOW if the 
quality of on-going work is unacceptable, if there are changes in the 
applicable QC organization, if there are changes in the on-site production 
supervision or work crew, if work on a DFOW is resumed after substantial 
period of inactivity, or if other problems develop.


1.10.5   Notification of Three Phases of Control for Off-Site Work


Notify the Contracting Officer at least two weeks prior to the start of the 
preparatory and initial phases.


1.11   SUBMITTAL REVIEW AND APPROVAL


Procedures for submission, review and approval of submittals are described 
in Section 01 33 00 SUBMITTAL PROCEDURES.


1.12   TESTING


Except as stated otherwise in the specification sections, perform sampling 
and testing required under this Contract.


1.12.1   Accreditation Requirements


Construction materials testing laboratories must be accredited by a 
laboratory accreditation authority and will be required to submit a copy of 
the Certificate of Accreditation and Scope of Accreditation.  The 
laboratory's scope of accreditation must include the appropriate ASTM 
standards (E 329, C 1077, D 3666, D 3740, A 880, E 543) listed in the 
technical sections of the specifications.  Laboratories engaged in 
Hazardous Materials Testing shall meet the requirements of OSHA and EPA.  
The policy applies to the specific laboratory performing the actual 
testing, not just the Corporate Office.


1.12.2   Laboratory Accreditation Authorities


Laboratory Accreditation Authorities include the National Voluntary 
Laboratory Accreditation Program (NVLAP) administered by the National 
Institute of Standards and Technology at 
http://ts.nist.gov/ts/htdocs/210/214/214.htm , the American Association of 
State Highway and Transportation Officials (AASHTO) program at 
http://www.transportation.org/aashto/home.nsf/frontpage , International 
Accreditation Services, Inc. (IAS) at http://www.iasonline.org, U. S. Army 
Corps of Engineers Materials Testing Center (MTC)at 
http://www.wes.army.mil/SL/MTC/, the American Association for Laboratory 
Accreditation (A2LA) program at http://www.a2la.org/, the Washington 
Association of Building Officials (WABO) at http://www.wabo.org/  (Approval 
authority for WABO is limited to projects within Washington State), and the 
Washington Area Council of Engineering Laboratories (WACEL) at 
http://www.wacel.org/labaccred.html (Approval authority by WACEL is limited 
to projects within Facilities Engineering Command (FEC) Washington 
geographical area).
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1.12.3   Capability Check


The Contracting Officer retains the right to check laboratory equipment in 
the proposed laboratory and the laboratory technician's testing procedures, 
techniques, and other items pertinent to testing, for compliance with the 
standards set forth in this Contract.


1.12.4   Test Results


Cite applicable Contract requirements, tests or analytical procedures 
used.  Provide actual results and include a statement that the item tested 
or analyzed conforms or fails to conform to specified requirements.  If the 
item fails to conform, notify the Contracting Officer immediately.  
Conspicuously stamp the cover sheet for each report in large red letters 
"CONFORMS" or "DOES NOT CONFORM" to the specification requirements, 
whichever is applicable.  Test results must be signed by a testing 
laboratory representative authorized to sign certified test reports.  
Furnish the signed reports, certifications, and other documentation to the 
Contracting Officer via the QC Manager.  Furnish a summary report of field 
tests at the end of each month, per the paragraph entitled "INFORMATION FOR 
THE CONTRACTING OFFICER".


1.12.5   Test Reports and Monthly Summary Report of Tests


Furnish the signed reports, certifications, and a summary report of field 
tests at the end of each month to the Contracting Officer.  Attach a copy 
of the summary report to the last daily Contractor Quality Control Report 
of each month.  Provide a copy of the signed test reports and 
certifications to the OMSI preparer for inclusion into the OMSI 
documentation.


1.13   QC CERTIFICATIONS


1.13.1   CQC Report Certification


Contain the following statement within the CQC Report:  "On behalf of the 
Contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period 
is in compliance with the contract drawings and specifications to the best 
of my knowledge, except as noted in this report."


1.13.2   Invoice Certification


Furnish a certificate to the Contracting Officer with each payment request, 
signed by the QC Manager, attesting that as-built drawings are current, 
coordinated and attesting that the work for which payment is requested, 
including stored material, is in compliance with Contract requirements.


1.13.3   Completion Certification


Upon completion of work under this Contract, the QC Manager shall furnish a 
certificate to the Contracting Officer attesting that "the work has been 
completed, inspected, tested and is in compliance with the Contract." 
Provide a copy of this final QC Certification for completion to the OMSI 
preparer for inclusion into the OMSI documentation.
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1.14   COMPLETION INSPECTIONS


1.14.1   Punch-Out Inspection


Near the completion of all work or any increment thereof, established by a 
completion time stated in the Contract Clause entitled "Commencement, 
Prosecution, and Completion of Work," or stated elsewhere in the 
specifications, the QC Manager must conduct an inspection of the work and 
develop a "punch list" of items which do not conform to the approved 
drawings, specifications and Contract.  Include in the punch list any 
remaining items on the "Rework Items List", which were not corrected prior 
to the Punch-Out Inspection.  Include within the punch list the estimated 
date by which the deficiencies will be corrected.  Provide a copy of the 
punch list to the Contracting Officer.  The QC Manager, or staff, must make 
follow-on inspections to ascertain that all deficiencies have been 
corrected.  Once this is accomplished, notify the Government that the 
facility is ready for the Government "Pre-Final Inspection".


1.14.2   Pre-Final Inspection


The Government and QCM will perform this inspection to verify that the 
facility is complete and ready to be occupied.  A Government "Pre-Final 
Punch List" will be documented by the CQM as a result of this inspection.  
The QC Manager will ensure that all items on this list are corrected prior 
to notifying the Government that a "Final" inspection with the Client can 
be scheduled.  Any items noted on the "Pre-Final" inspection must be 
corrected in a timely manner and be accomplished before the contract 
completion date for the work,or any particular increment thereof, if the 
project is divided into increments by separate completion dates.


1.14.3   Final Acceptance Inspection


Notify the Contracting Officer at least 14 calendar days prior to the date 
a final acceptance inspection can be held. State within the notice that all 
items previously identified on the pre-final punch list will be corrected 
and acceptable, along with any other unfinished Contract work, by the date 
of the final acceptance inspection.  The Contractor must be represented by 
the QC Manager, the Project Superintendent, and others deemed necessary.  
Attendees for the Government will include the Contracting Officer, other 
FEAD/ROICC personnel, and personnel representing the Client.  Failure of 
the Contractor to have all contract work acceptably complete for this 
inspection will be cause for the Contracting Officer to bill the Contractor 
for the Government's additional inspection cost in accordance with the 
Contract Clause entitled "Inspection of Construction."


1.15   DOCUMENTATION


Maintain current and complete records of on-site and off-site QC program 
operations and activities.


1.15.1   Construction Documentation


Reports are required for each day that work is performed and must be 
attached to the Contractor Quality Control Report prepared for the same 
day.  Maintain current and complete records of on-site and off-site QC 
program operations and activities.  The forms identified under the 
paragraph "INFORMATION FOR THE CONTRACTING OFFICER" will be used.  Reports 
are required for each day work is performed.  Account for each calendar day 
throughout the life of the Contract.  Every space on the forms must be 
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filled in.  Use N/A if nothing can be reported in one of the spaces.  The 
Project Superintendent and the QC Manager must prepare and sign the 
Contractor Production and CQC Reports, respectively.  The reporting of work 
must be identified by terminology consistent with the construction 
schedule.  In the "remarks" sections of the reports, enter pertinent 
information including directions received, problems encountered during 
construction, work progress and delays, conflicts or errors in the drawings 
or specifications, field changes, safety hazards encountered, instructions 
given and corrective actions taken, delays encountered and a record of 
visitors to the work site, quality control problem areas, deviations from 
the QC Plan, construction deficiencies encountered, meetings held.  For 
each entry in the report(s), identify the Schedule Activity No. that is 
associated with the entered remark.


1.15.2   Quality Control Validation


Establish and maintain the following in a series of three ring binders.  
Binders shall be divided and tabbed as shown below.  These binders must be 
readily available to the Contracting Officer during all business hours.


a.  All completed Preparatory and Initial Phase Checklists, arranged by 
specification section.


b.  All milestone inspections, arranged by Activity Number.


c.  An up-to-date copy of the Testing Plan and Log with supporting field 
test reports, arranged by specification section.


d.  Copies of all contract modifications, arranged in numerical order.  
Also include documentation that modified work was accomplished.


e.  An up-to-date copy of the Rework Items List.


f.  Maintain up-to-date copies of all punch lists issued by the QC staff to 
the Contractor and Sub-Contractors and all punch lists issued by the 
Government.


1.15.3   Testing Plan and Log


As tests are performed, the QC Manager will record on the "Testing Plan and 
Log" the date the test was performed and the date the test results were 
forwarded to the Contracting Officer.  Attach a copy of the updated 
"Testing Plan and Log" to the last daily CQC Report of each month, per the 
paragraph "INFORMATION FOR THE CONTRACTING OFFICER".  Provide a copy of the 
final "Testing Plan and Log" to the OMSI preparer for inclusion into the 
OMSI documentation.


1.15.4   Rework Items List


The QC Manager must maintain a list of work that does not comply with the 
Contract, identifying what items need to be reworked, the date the item was 
originally discovered, the date the item will be corrected by, and the date 
the item was corrected.  There is no requirement to report a rework item 
that is corrected the same day it is discovered.  Attach a copy of the 
"Rework Items List" to the last daily CQC Report of each month.  The 
Contractor is responsible for including those items identified by the 
Contracting Officer.
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1.15.5   As-Built Drawings


The QC Manager is required to ensure the as-built drawings, required by 
Section 01 78 00 CLOSEOUT SUBMITTALS are kept current on a daily basis and 
marked to show deviations which have been made from the Contract drawings.  
Ensure each deviation has been identified with the appropriate modifying 
documentation (e.g. PC No., Modification No., Request for Information No., 
etc.).  The QC Manager must initial each revision.  Upon completion of 
work, the QC Manager will furnish a certificate attesting to the accuracy 
of the as-built drawings prior to submission to the Contracting Officer.


1.16   NOTIFICATION ON NON-COMPLIANCE


The Contracting Officer will notify the Contractor of any detected 
non-compliance with the Contract.  Take immediate corrective action after 
receipt of such notice.  Such notice, when delivered to the Contractor at 
the work site, shall be deemed sufficient for the purpose of notification.  
If the Contractor fails or refuses to comply promptly, the Contracting 
Officer may issue an order stopping all or part of the work until 
satisfactory corrective action has been taken.  No part of the time lost 
due to such stop orders will be made the subject of claim for extension of 
time for excess costs or damages by the Contractor.


PART 2   PRODUCTS


Not Used


PART 3   EXECUTION


3.1   PREPARATION


Designate receiving/storage areas for incoming material to be delivered 
according to installation schedule and to be placed convenient to work area 
in order to minimize waste due to excessive materials handling and 
misapplication.  Store and handle materials in a manner as to prevent loss 
from weather and other damage.  Keep materials, products, and accessories 
covered and off the ground, and store in a dry, secure area.  Prevent 
contact with material that may cause corrosion, discoloration, or 
staining.  Protect all materials and installations from damage by the 
activities of other trades.


        -- End of Section --
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SECTION 01 50 00


TEMPORARY FACILITIES AND CONTROLS


PART 1   GENERAL


1.1   SUMMARY


Requirements of this Section apply to, and are a component of, each section 
of the specifications.


1.2   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.


U.S. FEDERAL AVIATION ADMINISTRATION (FAA)


FAA AC 70/7460-1 Obstruction Marking and Lighting


1.3   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. When used, a designation following the "G" designation identifies 
the office that will review the submittal for the Government. The following 
shall be submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:


SD-01 Preconstruction Submittals


Construction Site Plan
Traffic Control Plan
Security Fence Plan


1.4   CONSTRUCTION SITE PLAN


Prior to the start of work, submit a site plan showing the locations and 
dimensions of temporary facilities (including layouts and details, 
equipment and material storage area (onsite and offsite), and access and 
haul routes, avenues of ingress/egress to the fenced area and details of 
the fence installation.  Identify any areas which may have to be graveled 
to prevent the tracking of mud.  Indicate if the use of a supplemental or 
other staging area is desired. Show locations of safety and construction 
fences, site trailers, construction entrances, trash dumpsters, temporary 
sanitary facilities, and worker parking areas.


PART 2   PRODUCTS


2.1   TEMPORARY TRAFFIC CONTROL


2.1.1   Barricades


Erect and maintain temporary barricades to limit public access to hazardous 
areas.  Whenever safe public access to paved areas such as roads, parking 
areas or sidewalks is prevented by construction activities or as otherwise 
necessary to ensure the safety of both pedestrian and vehicular traffic 
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barricades will be required.  Securely place barricades clearly visible 
with adequate illumination to provide sufficient visual warning of the 
hazard during both day and night.


2.1.2   Fencing


a.  Security Fence Plan:  Provide a fencing along the construction site at 
all open excavations and tunnels to control access by unauthorized 
people.  Fencing must be installed to be able to restrain a force of at 
least 114.00 kg 114.00 kg  against it.


b.  Signs warning of the presence of construction hazards and requiring 
unauthorized persons to keep out of the construction area shall be 
posted on the fencing.  At minimum, signs shall be posted every 150 ft 
(45.7 m).  Fenced sides of projects that are less than 150 ft (45.7 m) 
shall, at a minimum, have at least one warning sign.


PART 3   EXECUTION


3.1   AVAILABILITY AND USE OF UTILITY SERVICES


3.1.1   Temporary Utilities


Contractor shall provide all temporary utilities required for construction.


3.2   Sanitation


Provide adequate sanitary conveniences of a type approved for the use of 
persons employed on the work, properly secluded from public observation, 
and maintained, as directed by the Contracting Officer.  Upon completion of 
work, remove the conveniences from the premises, leaving the premises clean 
and free from nuisance.


3.1.3   Obstruction Lighting of Cranes


Provide a minimum of 2 aviation red or high intensity white obstruction 
lights on temporary structures (including cranes) over 30 meter above 
ground level.  Light construction and installation must comply with 
FAA AC 70/7460-1 {Japanese law "Koukuu-hou"}.  Lights must be operational 
during periods of reduced visibility, darkness, and as directed by the 
Contracting Officer.


3.1.4   Fire Protection


Provide temporary fire protection equipment for the protection of personnel 
and property during construction.  Remove debris and flammable materials  
daily to minimize potential hazards.


3.2   TRAFFIC PROVISIONS


3.3   Maintenance of Traffic


a.  Conduct operations in a manner that will not close any thoroughfare or 
interfere in any way with traffic except with written permission of the 
Contracting Officer at least 15 calendar days prior to the proposed 
modification date, and provide a Traffic Control Plan detailing the 
proposed controls to traffic movement for approval.  Make all 
notifications and obtain any permits required for modification to 
traffic movements outside Station's jurisdiction.  Contractor may move 
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oversized and slow-moving vehicles to the worksite provided 
requirements of the highway authority have been met.


b.  Conduct work so as to minimize obstruction of traffic, and maintain 
traffic on at least half of the roadway width at all times.  Obtain 
approval from the Contracting Officer prior to starting any activity 
that will obstruct traffic.


c.  Provide, erect, and maintain, at contractors expense, lights, barriers, 
signals, passageways, detours, and other items, that may be required by 
the Life Safety Signage, overhead protection authority having 
jurisdiction.


3.3   CONTRACTOR'S TEMPORARY FACILITIES


3.3.1   Contractor's Facility


Not available.
  
3.4   Safety


Protect the integrity of any installed safety systems or personnel safety 
devices.  If entrance into systems serving safety devices is required, the 
Contractor must obtain prior approval from the Contracting Officer.  If it 
is temporarily necessary to remove or disable personnel safety devices in 
order to accomplish contract requirements, provide alternative means of 
protection prior to removing or disabling any permanently installed safety 
devices or equipment and obtain approval from the Contracting Officer.


3.4.3   Storage Area


Not available.


3.5   GOVERNMENT FIELD OFFICE


3.5   Government Field Office


Not available.


        -- End of Section --
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SECTION 01 57 19.00 20


TEMPORARY ENVIRONMENTAL CONTROLS


PART 1   GENERAL


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.


HEADQUARTERS, US FORCES JAPAN, DEPARTMENT OF DEFENSE (DOD)


JEGS (2010 November) Japan Environmental 
Governing Standards   
http://www.usfj.mil/Documents/References/References.html


1.2   DEFINITIONS


1.2.1   Sediment


Soil and other debris that have eroded and have been transported by runoff 
water or wind.


1.2.2   Solid Waste


Garbage, refuse, debris, sludge, or other discharged material, including 
solid, liquid, semisolid, or contained gaseous materials resulting from 
domestic, industrial, commercial, mining, or agricultural operations.  
Types of solid waste typically generated at construction sites may include:


a.  Green waste:  The vegetative matter from landscaping, land clearing and 
grubbing, including, but not limited to, grass, bushes, scrubs, small 
trees and saplings, tree stumps and plant roots. Marketable trees, 
grasses and plants that are indicated to remain, be re-located, or be 
re-used are not included.


b.  Surplus soil:  Existing soil that is in excess of what is required for 
this work, including aggregates intended, but not used, for on-site 
mixing of concrete, mortars and paving.  Contaminated soil meeting the 
definition of hazardous material or hazardous waste is not included.


c.  Debris:  Non-hazardous solid material generated during the 
construction, demolition, or renovation of a structure which exceeds 60 
mm particle size that is: a manufactured object; plant or animal 
matter; or natural geologic material (e.g. cobbles and boulders), 
broken or removed concrete, masonry, and rock asphalt paving; ceramics; 
roofing paper and shingles.  Inert materials may not be reinforced with 
or contain ferrous wire, rods, accessories and weldments.  A mixture of 
debris and other material such as soil or sludge is also subject to 
regulation as debris if the mixture is comprised primarily of debris by 
volume, based on visual inspection.


d.  Wood:  Dimension and non-dimension lumber, plywood, chipboard, 
hardboard.  Treated and/or painted wood that meets the definition of 
lead contaminated or lead based contaminated paint is not included.
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e.  Scrap metal:  Scrap and excess ferrous and non-ferrous metals such as 
reinforcing steel, structural shapes, pipe and wire that are recovered 
or collected and disposed of as scrap.  Scrap metal meeting the 
definition of hazardous material or hazardous waste is not included.


f.  Paint cans:  Metal cans that are empty of paints, solvents, thinners 
and adhesives.  If permitted by the paint can label, a thin dry film 
may remain in the can.


g.  Recyclables:  Materials, equipment and assemblies such as doors, 
windows, door and window frames, plumbing fixtures, glazing and mirrors 
that are recovered and sold as recyclable.  Metal meeting the 
definition of lead contaminated or lead based paint contaminated may 
not be included as recyclable if sold to a scrap metal company.  Paint 
cans may not be included as recyclable if sold to a scrap metal 
company.  All recyclables shall be delivered to the Recycling Center 
located on Sasebo Main Base, Building 323.


h.  Hazardous Waste:  By definition, to be a hazardous waste a material 
must first meet the definition of a solid waste.  Hazardous waste and 
hazardous debris are special cases of solid waste.  They have 
additional regulatory controls and must be handled separately.  They 
are thus defined separately in this document.  


Material not regulated as solid waste are: nuclear source or byproduct 
materials regulated under the Federal Atomic Energy Act of 1954 as 
amended; suspended or dissolved materials in domestic sewage effluent 
or irrigation return flows, or other regulated point source discharges; 
regulated air emissions; and fluids or wastes associated with natural 
gas or crude oil exploration or production. 


1.2.3   Hazardous Debris


As defined in Solid Waste paragraph, debris that contains listed hazardous 
waste (either on the debris surface, or in its interstices, such as pore 
structure) per JEGS; or debris that exhibits a characteristic of hazardous 
waste per JEGS.


1.2.4   Chemical Wastes


This includes salts, acids, alkalizes, herbicides, pesticides, and organic 
chemicals.


1.2.5   Garbage


Refuse and scraps resulting from preparation, cooking, dispensing, and 
consumption of food.


1.2.6   Hazardous Waste


Any discarded material, liquid, solid, or gas, which meets the definition 
of hazardous material or is designated hazardous waste by JEGS.  Hazardous 
waste include any waste material which because of its quantity, 
concentration, or physical, chemical, or infectious characteristics may 
pose a substantial hazard to human health or the environment and which has 
been so designated. 
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1.2.7   Hazardous Materials


Hazardous materials are defined and listed in JEGS.


Hazardous material is any material that:


a.  Is regulated as a hazardous material per JEGS, or


b.  Requires a Material Safety Data Sheet (MSDS), or


c.  During end use, treatment, handling, packaging, storage, transpiration, 
or disposal meets or has components that meet or have potential to meet 
the definition of a hazardous waste as defined by JEGS or prefactored 
regulations.


Designation of a material by this definition, when separately regulated or 
controlled by other instructions or directives, does not eliminate the need 
for adherence to that hazard-specific guidance which takes precedence over 
this instruction for "control" purposes.  Such material include ammunition, 
weapons, explosive actuated devices, propellants, pyrotechnics, chemical 
and biological warfare materials, medical and pharmaceutical supplies, 
medical waste and infectious materials, bulk fuels, radioactive materials, 
and other materials such as asbestos, mercury, and polychlorinated 
biphenyls (PCBs).  Nonetheless, the exposure may occur incident to 
manufacture, storage, use and demilitarization of these items.


1.2.8   Waste Hazardous Material (WHM)


Any waste material which because of its quantity, concentration, or 
physical, chemical, or infectious characteristics may pose a substantial 
hazard to human health or the environment and which has been so 
designated.  Used oil not containing any hazardous waste, as defined above, 
falls under this definition.


1.2.9   Oily Waste


Those materials which are, or were, mixed with used oil and have become 
separated from that used oil. Oily wastes also means materials, including 
wastewaters, centrifuge solids, filter residues or sludges, bottom 
sediments, tank bottoms, and sorbents which have come into contact with and 
have been contaminated by, used oil and may be appropriately tested and 
discarded in a manner which is in compliance with other State and local 
requirements.


This definition includes materials such as oily rags, "kitty litter" 
sorbent clay and organic sorbent material. These materials may be land 
filled provided that:


a. It is not prohibited in local prefactored regulations/ordinances


b. The amount generated is "de minimus" (a small amount)


c. It is the result of minor leaks or spills resulting from normal process 
operations


d. All free-flowing oil has been removed to the practical extent possible


Large quantities of this material, generated as a result of a major spill 
or in lieu of proper maintenance of the processing equipment, are a solid 
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waste. As a solid waste, a hazardous waste determination must be performed 
prior to disposal. As this can be an expensive process, it is recommended 
that this type of waste be minimized through good housekeeping practices 
and employee education.


1.2.10   Regulated Waste


Those solid waste that have specific additional Federal, state, or local 
controls for handling, storage, or disposal.


1.2.11   Class I Ozone Depleting Substance (ODS)


Class I ODS is defined in Table C2.T2 of OEBGD and Table 8-1 of OPNAVINST 
5090.1C; and includes The Following Chemicals:


chlorofluorocarbon-11 (CFC-11)


chlorofluorocarbon-12 (CFC-12)


chlorofluorocarbon-13 (CFC-13)


chlorofluorocarbon-111 
(CFC-111)
chlorofluorocarbon-112 
(CFC-112)
chlorofluorocarbon-113 
(CFC-113)
chlorofluorocarbon-114 
(CFC-114)
chlorofluorocarbon-115 
(CFC-115)
chlorofluorocarbon-211 
(CFC-211)
chlorofluorocarbon-212 
(CFC-212)
chlorofluorocarbon-213 
(CFC-213)
chlorofluorocarbon-214 
(CFC-214)
chlorofluorocarbon-215 
(CFC-215)
chlorofluorocarbon-216 
(CFC-216)
chlorofluorocarbon-217 
(CFC-217)
chlorofluorocarbon-500 
(CFC-500)
chlorofluorocarbon-502 
(CFC-502)
chlorofluorocarbon-503 
(CFC-503)
halon-1211


halon-1301
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halon-2402


carbon tetrachloride


methyl bromide


methyl chloroform


Class II ODS is defined in Table C2.T2 of OEBGD and Table 8-2 of OPNAVINST 
5090.1C; and includes The Following Chemicals:


hydrochlorofluorocarbon-21 (HCFC-21)


hydrochlorofluorocarbon-22 (HCFC-22)


hydrochlorofluorocarbon-31 (HCFC-31)


hydrochlorofluorocarbon-121 (HCFC-121)


hydrochlorofluorocarbon-122 (HCFC-122)


hydrochlorofluorocarbon-123 (HCFC-123)


hydrochlorofluorocarbon-124 (HCFC-124)


hydrochlorofluorocarbon-131 (HCFC-131)


hydrochlorofluorocarbon-132 (HCFC-132)


hydrochlorofluorocarbon-133 (HCFC-133)


hydrochlorofluorocarbon-141 (HCFC-141)


hydrochlorofluorocarbon-142 (HCFC-142)


hydrochlorofluorocarbon-221 (HCFC-221)


hydrochlorofluorocarbon-222 (HCFC-222)


hydrochlorofluorocarbon-223 (HCFC-223)


hydrochlorofluorocarbon-224 (HCFC-224)


hydrochlorofluorocarbon-225 (HCFC-225)


hydrochlorofluorocarbon-226 (HCFC-226)


hydrochlorofluorocarbon-231 (HCFC-231)


hydrochlorofluorocarbon-232 (HCFC-232)
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hydrochlorofluorocarbon-233 (HCFC-233)


hydrochlorofluorocarbon-234 (HCFC-234)


hydrochlorofluorocarbon-235 (HCFC-235)


hydrochlorofluorocarbon-251 (HCFC-251)


hydrochlorofluorocarbon-252 (HCFC-252)


hydrochlorofluorocarbon-253 (HCFC-253)


hydrochlorofluorocarbon-261 (HCFC-261)


hydrochlorofluorocarbon-262 (HCFC-262)


hydrochlorofluorocarbon-271 (HCFC-271)


 
1.2.11.1   Universal Waste


The universal waste regulations streamline collection requirements for 
certain hazardous wastes in the following categories: batteries, 
pesticides, mercury-containing equipment (e.g., thermostats) and lamps 
(e.g., fluorescent bulbs). The rule is designed to reduce hazardous waste 
in the municipal solid waste (MSW) stream by making it easier for universal 
waste handlers to collect these items and send them for recycling or proper 
disposal.


1.3   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  The following shall be submitted in accordance with Section 
01 33 00 SUBMITTAL PROCEDURES:


SD-01 Preconstruction Submittals


Preconstruction Survey; G


Solid Waste Management Plan and Permit;  G


Regulatory Notifications; G


Environmental Management Plan; G


Marine Pollution Prevention Plan; G


Storm Water Pollution Prevention Plan; G


Storm Water Notice of Intent (for NPDES coverage under the general 
permit for construction activities); G


Dirt and Dust Control Plan


Contractor Hazardous Material Inventory Log; G
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List of Employees accomplishing Environmental Management System 
(EMS) Training; G


SD-06 Test Reports


Laboratory Analysis


Disposal Requirements


Erosion and Sediment Control Inspection Reports


Solid Waste Management Report; G


SD-11 Closeout Submittals


Some of the records listed below are also required as part of 
other submittals.  For the "Records" submittal, maintain on-site a 
separate three-ring Environmental Records binder and submit at the 
completion of the project.  Make separate parts to the binder 
corresponding to each of the applicable sub items listed below.


Waste Determination Documentation


Disposal Documentation for Hazardous and Regulated Waste


Contractor EMS Employee Training Records


Solid Waste Management Permit


Solid Waste Management Report


Contractor Hazardous Material Inventory Log; G


Hazardous Waste/Debris Management


Regulatory Notifications


1.4   ENVIRONMENTAL PROTECTION REQUIREMENTS


Provide and maintain, during the life of the contract, environmental 
protection as defined.  Plan for and provide environmental protective 
measures to control pollution that develops during normal construction 
practice.  Plan for and provide environmental protective measures required 
to correct conditions that develop during the construction of permanent or 
temporary environmental features associated with the project.  Comply with 
JEGS, station requirements, and local regulations pertaining to the 
environment, including water, air, solid waste, hazardous waste and 
substances, oily substances, and noise pollution.


The Contractor may be required to promptly conduct tests and procedures for 
the purpose of assessing whether construction operations are in compliance 
with Applicable Environmental Laws.  Analytical work shall be done by 
qualified laboratories; and where required by law, the laboratories shall 
be certified. 


1.4.1   Conformance with CFAS Environmental Management System (EMS)


The Contractor shall perform work under this contract consistent with the 
policy and procedures identified in the CFAS Environmental Policy Statement 
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which outlines the objectives of the Environmental Management System (EMS) 
program.


The Contractor shall perform work under this contract consistent with the 
following EMS goals and policy.


Goals:
a.  Reduce purchase and use of toxic and hazardous materials;
b.  Expand purchase of green products and services; increase recycling;
c.  Reduce energy and water use;
d.  Increase use of alternative fuels and renewable energy;
e.  Integrate green building concepts in major renovations and new 


construction;
f.  Prevent pollution at the source; and
g.  Continual improvement


Policy:
a.  Protect public health and the environment by being an environmentally 


responsible member of Sasebo's community;
b.  Preserve natural, historic and cultural resources;
c.  Conserve natural resources by reducing what we discard, reusing items, 


and recycling materials, which includes purchasing products made from 
recycled materials;


d.  Integrate sound environmental practices into all operations and 
business decisions; Integrate environmental protection requirements and 
pollution prevention initiatives into the early planning, design and 
procurement of facilities, equipment and material;


e.  Prevent or minimize pollution at its source and seek out ways to 
eliminate or further minimize use of hazardous materials and generation 
of hazardous waste;


f.  Maintain a sound partnership with regulatory agencies to sustain 
compliance with existing and new environmental laws and regulations;


g.  Enhance our program as we develop and implement an Environmental 
Management System; and


h.  Adhere to this policy, remind one another to do so, and ensure that our 
entire community knows this is our policy by our actions as well as our 
words.


In addition to compliance with the Japan Environmental Governing Standards (
JEGS), the Contractor shall perform work in a manner that conforms to the 
CFAS Environmental Policy Statement and operational controls identified by 
the EMS awareness training. The Contractor shall provide monitoring and 
measurement information, as necessary, to address environmental performance 
relative to environmental, energy and transportation management goals.


In the event an EMS nonconformance or environmental noncompliance occurs, 
which is associated with the contracted services, tasks or actions, the 
Contractor shall take corrective and/or preventive actions.  In the case of 
a noncompliance, the Contractor shall assume legal and financial liability 
for the noncompliance and immediately take corrective action and document 
the root cause. In the case of a nonconformance, the Contractor shall 
respond and take corrective action based on the time schedule established 
by the COR. In addition, the contractor shall ensure that its employees are 
aware of their roles and responsibilities under the EMS program and how 
their performance affects work performed under the contract.


The Contractor is responsible for ensuring that their employees receive 
applicable environmental and occupational health and safety training and 
remains current on regulatory required specific training for the type of 
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work to be conducted onsite. All on-site contractor personnel, and their 
subcontractor personnel, performing tasks that have the potential to cause 
a significant environmental impact shall be competent on the basis of 
appropriate education, training or experience.  Submit a List of Employees 
accomplishing Environmental Management System (EMS) Training.


The Contractor shall provide a list of employees who are expected to 
perform work or services on CFAS property to the Contracting Officer before 
the notice to proceed is issued. 


All contractor personnel who perform work at CFAS must complete the EMS 
Awareness Training using the Environmental Compliance, Training and 
Tracking System (ECATTS). The COR/PAR will verify completion of training 
through the ECATTS database.


Instructions for completing EMS Awareness Training:


Go to http://navfac.ecatts.com home page and click "enter". Register as a 
new user by entering "navfac" (all lower case with no quotation marks) in 
the Registration Password dialog box. Click the "Create an Account" link to 
establish an account. Enter the employee's name, email, login ID (pick any 
ID you choose to use), password (pick any password you choose to use), 
training type (i.e. Other Construction Contractor or Contract Employee 
Working on Installation) and work location (Japan, COMFLEACT Sasebo JA). 
Click the "register" button and the website will generate a password to log 
into the training site.


Go to the home page and login with the user name and password generated by 
the website. Click "Japanese language" button, click "Go To Your Training", 
click "Go To My Training Modules". Open "Environmental Management System 
Awareness Training", complete the training, take the test and print a 
certificate for your records. The training takes approximately 20 minutes 
to complete.


1.5   QUALITY ASSURANCE


1.5.1   Preconstruction Survey


Perform a Preconstruction Survey of the project site with the Contracting 
Officer, and take photographs showing existing environmental conditions in 
and adjacent to the site.  Submit a report for the record.


1.5.2   Regulatory Notifications


The Contractor is responsible for all regulatory notification requirements 
in accordance with JEGS, station requirements, Federal, State and local 
regulations.  In cases where the Navy must also provide public notification 
(such as stormwater permitting), the Contractor must coordinate with the 
Contracting Officer.  The Contractor shall submit copies of all regulatory 
notifications to the Contracting Officer prior to commencement of work 
activities.  Typically, regulatory notifications must be provided for the 
following (this listing is not all inclusive): demolition, renovation, 
NPDES defined site work, remediation of controlled substances (asbestos, 
hazardous waste, lead paint).  Submit a Storm Water Notice of Intent (for 
NPDES coverage under the general permit for construction activities).


1.5.3   Environmental Brief


Attend an environmental brief to be included in the preconstruction 
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meeting.  Provide the following information:  types, quantities, and use of 
hazardous materials that will be brought onto the activity; types and 
quantities of wastes/wastewater that may be generated during the contract. 
Discuss the results of the Preconstruction Survey at this time.


Prior to initiating any work on site, meet with the Contracting Officer and 
activity environmental staff to discuss the proposed Environmental 
Management Plan.  Develop a mutual understanding relative to the details of 
environmental protection, including measures for protecting natural 
resources, required reports, required permits, permit requirements, and 
other measures to be taken.


1.5.4   Contractor EMS Employee Training Records


Prepare and maintain employee training records throughout the term of the 
contract meeting applicable Station EMS requirements.  The Contractor will 
ensure every employee completes a program of classroom instruction or 
on-the-job training that teaches them to perform their duties in a way that 
ensures compliance with JEGS, Japanese Law, and local regulatory 
requirements.  Submit these training records to the Contracting Officer at 
the conclusion of the project, unless otherwise directed.


PART 2   PRODUCTS


Not Used


PART 3   EXECUTION


3.1   ENVIRONMENTAL MANAGEMENT PLAN


Prior to initiating any work on site, the Contractor will meet with the 
Contracting Officer to discuss the proposed Environmental Protection Plan 
and develop a mutual understanding relative to the details of environmental 
protection, including measures for protecting natural resources, required 
reports, and other measures to be taken.  The Contractor's Environmental 
Plan shall incorporate construction related objectives and targets from the 
installation's Environmental Management System.  The Environmental 
Management Plan will be submitted in the following format and shall include 
the elements specified below.


a.  Description of the Environmental Management Plan


(1)  General overview and purpose


(a) A brief description of each specific plan required by 
environmental permit or elsewhere in this contract.


(b) The duties and level of authority assigned to the person(s) on 
the job site that oversee environmental compliance.


(c) A copy of any standard or project specific operating 
procedures that will be used to effectively manage and protect the 
environment on the project site.


(d) Communication and training procedures that will be used to 
convey environmental management requirements to contractor 
employees and subcontractors.


(e) Emergency contact information contact information (office 
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phone number, cell phone number, and e-mail address).


(2)  General site information


b.  Management of Natural Resources


(1)  Land resources


(2)  Tree protection


(3)  Replacement of damaged landscape features


(4)  Temporary construction


(5)  Stream crossings


(6)  Fish and wildlife resources


(7)  Wetland areas


c.  Protection of Historical and Archaeological Resources


(1)  Objectives


(2)  Methods


d.  Storm Water Management and Control


(1)  Storm Water Pollution Prevention Plan


(2)  Ground cover


(3)  Erodible soils


(4)  Temporary measures


(a)  Mechanical retardation and control of runoff


(b)  Vegetation and mulch


(5)  Effective selection, implementation and maintenance of Best 
Management Practices (BMPs). 


e.  Protection of the Environment from Waste Derived from Contractor 
Operations


(1)  Control and disposal of solid and sanitary waste.


(2)  Control and disposal of hazardous waste (Hazardous Waste 
Management Section)


     This item will consist of the management procedures for all 
hazardous waste to be generated.  The elements of those procedures 
will coincide with the Activity Hazardous Waste Management Plan.  
A copy of the Activity Hazardous Waste Management Plan will be 
provided by the Contracting Officer.  As a minimum, include the 
following:


(a)  Procedures to be employed to ensure a written waste 
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determination is made for appropriate wastes which are to be 
generated;


(b)  Sampling/analysis plan;


(c)  Methods of hazardous waste accumulation/storage (i.e., in 
tanks and/or containers);


(d)  Management procedures for storage, labeling, transportation, 
and disposal of waste (treatment of waste is not allowed unless 
specifically noted);


(e)  Management procedures and regulatory documentation ensuring 
disposal of hazardous waste complies with Japanese Laws, local 
Government regulations, and JEGS;


(f)  Management procedures for recyclable hazardous materials such 
as lead-acid batteries, used oil, and the like;


(g)  Used oil management procedures in accordance with JEGS;


(h)  Marine Pollution Prevention Plan:  Pollution 
prevention\hazardous waste minimization procedures;


(i)  Plans for the disposal of hazardous waste by permitted 
facilities;


(j)  Procedures to be employed to ensure all required employee 
training records are maintained.


f.  Prevention of Releases to the Environment


(1)  Procedures to prevent releases to the environment


(2)  Notifications in the event of a release to the environment


g.  Regulatory Notification and Permits


     List what notifications and permit applications must be made.  
Demonstrate that those permits have been obtained by including 
copies of all applicable, environmental permits.


3.1.1   Environmental Protection Plan Review


Within thirty days after the Contract award date, submit the proposed 
Environmental Management Plan for further discussion, review, and 
approval.  Commencement of work will not begin until the environmental 
management plan has been approved.


3.1.2   Licenses and Permits


Obtain licenses and permits necessary to perform this Project.


3.2   PROTECTION OF NATURAL RESOURCES


Preserve the natural resources within the project boundaries and outside 
the limits of permanent work.  Restore to an equivalent or improved 
condition upon completion of work.  Confine construction activities to 
within the limits of the work indicated or specified.
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When the Contractor encounter any species listed in Red Data Books, issued 
by Ministry of the Environment Japan or Prefectural Government, notify 
CHNRM (Cultural/Historical/Natural Resources Manager) in Environment Office 
immediately through Contracting Officer.


Do not disturb fish and wildlife.  Do not alter water flows or otherwise 
significantly disturb the native habitat adjacent to the project and 
critical to the survival of fish and wildlife, except as indicated or 
specified.


Except in areas to be cleared, do not remove, cut, deface, injure, or 
destroy trees or shrubs without the Contracting Officer's permission.  Do 
not fasten or attach ropes, cables, or guys to existing nearby trees for 
anchorages unless authorized by the Contracting Officer.  Where such use of 
attached ropes, cables, or guys is authorized, the Contractor will be 
responsible for any resultant damage.


Protect existing trees which are to remain and which may be injured, 
bruised, defaced, or otherwise damaged by construction operations.  Remove 
displaced rocks from uncleared areas.  By approved excavation, remove trees 
with 30 percent or more of their root systems destroyed.  Remove trees and 
other landscape features scarred or damaged by equipment operations, and 
replace with equivalent, undamaged trees and landscape features.  Obtain 
Contracting Officer's approval before replacement.


The Contracting Officer's approval is required before any equipment will be 
permitted to ford live streams.  In areas where frequent crossings are 
required, install temporary culverts or bridges.  Obtain Contracting 
Officer's approval prior to installation.  Remove temporary culverts or 
bridges upon completion of work, and repair the area to its original 
condition unless otherwise required by the Contracting Officer.


3.2.1   Erosion and Sediment Control Measures


Submit Erosion and Sediment Control Inspection Reports


3.2.1.1   Burnoff


Burnoff of the ground cover is not permitted.


3.2.1.2   Protection of Erodible Soils


Immediately finish the earthwork brought to a final grade, as indicated or 
specified.  Immediately protect the side slopes and back slopes upon 
completion of rough grading.  Plan and conduct earthwork to minimize the 
duration of exposure of unprotected soils.


3.2.1.3   Temporary Protection of Erodible Soils


Use the following methods to prevent erosion and control sedimentation:


a.  Mechanical Retardation and Control of Runoff


    Mechanically retard and control the rate of runoff from the 
construction site.  This includes construction of diversion 
ditches, benches, berms, and use of silt fences and straw bales to 
retard and divert runoff to protected drainage courses.
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3.2.2   Stormwater Drainage and Construction Dewatering


There will be no discharge of excavation ground water to the sanitary 
sewer, storm drains, or to the river without prior specific authorization 
of the Environmental Division in writing.  Discharge of hazardous 
substances will not be permitted under any circumstances.


Construction site runoff will be prevented from entering any storm drain or 
the river directly by the use of straw bales or other method suitable to 
the Environmental Division.  Contractor will provide erosion protection of 
the surrounding soils.


Construction Dewatering shall not be discharged to the sanitary sewer.  If 
the construction dewatering is noted or suspected of being contaminated, it 
may only be released to the storm drain system if the discharge is 
specifically permitted.  Authorization for any contaminated groundwater 
release shall be obtained in advance from the base Environmental Officer. 
Discharge of hazardous substances will not be permitted under any 
circumstances. 


3.3   HISTORICAL AND ARCHAEOLOGICAL RESOURCES


Carefully protect in-place and report immediately to the Contracting 
Officer historical and archaeological items or human skeletal remains 
discovered in the course of work.  Upon discovery, notify the Contracting 
Officer.  Stop work in the immediate area of the discovery until directed 
by the Contracting Officer to resume work.  The Government retains 
ownership and control over historical and archaeological resources.


3.4   SOLID WASTE MANAGEMENT PLAN and PERMIT


Provide to the contracting officer written notification of the quantity of 
solid waste/debris that is anticipated to be generated by construction.  
Include in the report the locations where various types of waste will be 
disposed or recycled.  Include letters of acceptance or as applicable, 
submit one copy of a State and local Solid Waste Management Permit or 
license showing such agency's approval of the disposal plan before 
transporting wastes off Government property.


3.4.1   Solid Waste Management Report


Monthly, submit a solid waste disposal report to the Contracting Officer.  
For each waste, the report will state the classification (using the 
definitions provided in this section), amount, location, and name of the 
business receiving the solid waste.  


The Contractor will include copies of the waste handling facilities' weight 
tickets, receipts, bills of sale, and other sales documentation.  For each 
solid waste retained by the Contractor for his own use, the Contractor will 
submit on the solid waste disposal report the information previously 
described in this paragraph.  Prices paid or received will not be reported 
to the Contracting Officer unless required by other provisions or 
specifications of this Contract or public law.


3.4.2   Control and Management of Solid Wastes


Pick up solid wastes, and place in covered containers which are regularly 
emptied.  Do not prepare or cook food on the project site.  Prevent 
contamination of the site or other areas when handling and disposing of 
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wastes.  At project completion, leave the areas clean.  Recycling is 
encouraged and can be coordinated with the Contracting Officer and the 
activity recycling coordinator.  Remove all solid waste (including 
non-hazardous debris) from Government property and dispose off-site at an 
approved landfill.  Solid waste disposal off-site must comply with most 
stringent JEGS, Japanese Law, local regulations, and codes.


Manage spent hazardous material used in construction, including but not 
limited to, aerosol cans, waste paint, cleaning solvents, contaminated 
brushes, and used rags, as per environmental law.


3.5   WASTE DETERMINATION DOCUMENTATION


Complete a Waste Determination form (provided at the pre-construction 
conference) for all contractor derived wastes to be generated.  Base the 
waste determination upon either a constituent listing from the manufacturer 
used in conjunction with consideration of the process by which the waste 
was generated or laboratory analysis (Material Safety Data Sheets (MSDS) by 
themselves are not adequate).  Attach all support documentation to the 
Waste Determination form.  As a minimum, a Waste Determination form must be 
provided for the following wastes (this listing is not all inclusive): oil 
and latex based painting and caulking products, solvents, adhesives, 
aerosols, petroleum products, and all containers of the original materials.


3.6   CONTRACTOR HAZARDOUS MATERIAL INVENTORY LOG


Submit the "Contractor Hazardous Material Inventory Log"(found at: 
http://www.wbdg.org/ccb/NAVGRAPH/graphtoc.pdf), which provides information 
required by (EPCRA Sections 312 and 313) along with corresponding Material 
Safety Data Sheets (MSDS) to the Contracting Officer at the start and at 
the end of construction (30 days from final acceptance), and update no 
later than January 31 of each calendar year during the life of the 
contract.  Documentation for any spills/releases, environmental reports or 
off-site transfers may be requested by the Contracting Officer.


3.6.1   Disposal Documentation for Hazardous and Regulated Waste


Manifest, pack, ship and dispose of hazardous or toxic waste and universal 
waste that is generated as a result of construction in accordance with the 
generating facilities generator status under the Recourse Conservation and 
Recovery Act.  Contact the Contracting Officer for the facility's unique 
generator number that is to be used on each manifest.  


Submit a copy of the applicable permit(s), manifest(s), or license(s) for 
transportation, treatment, storage, and disposal of hazardous and regulated 
waste by permitted facilities.  Hazardous or toxic waste manifest must be 
reviewed, signed, and approved by the Navy before the Contractor may ship 
waste.  To obtain specific disposal instructions the Contractor must 
coordinate with the Activity environmental office.


3.7   POLLUTION PREVENTION/HAZARDOUS WASTE MINIMIZATION


Minimize the use of hazardous materials and the generation of hazardous 
waste.  Include procedures for pollution prevention/ hazardous waste 
minimization in the Hazardous Waste Management Section of the Environmental 
Management Plan.  Consult with the activity Environmental Office for 
suggestions and to obtain a copy of the installation's pollution 
prevention/hazardous waste minimization plan for reference material when 
preparing this part of the plan.  If no written plan exists, obtain 
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information by contacting the Contracting Officer.  Describe the types of 
the hazardous materials expected to be used in the construction when 
requesting information.


3.8   WHM/HW MATERIALS PROHIBITION


No waste hazardous material or hazardous waste shall be disposed of on 
government property.  No hazardous material shall be brought onto 
government property that does not directly relate to requirements for the 
performance of this contract.  The government is not responsible for 
disposal of Contractor's waste material brought on the job site and not 
required in the performance of this contract.  The intent of this provision 
is to dispose of that waste identified as waste hazardous 
material/hazardous waste as defined herein that was generated as part of 
this contract and existed within the boundary of the Contract limits and 
not brought in from offsite by the Contractor.  Incidental materials used 
to support the contract including, but not limited to aerosol cans, waste 
paint, cleaning solvents, contaminated brushes, rags, clothing, etc. are 
the responsibility of the Contractor.  The list is illustrative rather than 
inclusive.  The Contractor is not authorized to discharge any materials to 
sanitary sewer, storm drain, or to the river or conduct waste treatment or 
disposal on government property without written approval of the Contracting 
Officer.


3.9   HAZARDOUS MATERIAL MANAGEMENT


No hazardous material shall be brought onto government property that does 
not directly relate to requirements for the performance of this contract. 


Include hazardous material control procedures in the Safety Plan.  Address 
procedures and proper handling of hazardous materials, including the 
appropriate transportation requirements.  Submit a MSDS and estimated 
quantities to be used for each hazardous material to the Contracting 
Officer prior to bringing the material on base.  Typical materials 
requiring MSDS and quantity reporting include, but are not limited to, oil 
and latex based painting and caulking products, solvents, adhesives, 
aerosol, and petroleum products.  At the end of the project, provide the 
Contracting Officer with the maximum quantity of each material that was 
present at the site at any one time, the dates the material was present, 
the amount of each material that was used during the project, and how the 
material was used.  Ensure that hazardous materials are utilized in a 
manner that will minimize the amount of hazardous waste that is generated.  
Ensure that all containers of hazardous materials have NFPA labels or their 
equivalent.  Keep copies of the MSDS for hazardous materials on site at all 
times and provide them to the Contracting Officer at the end of the 
project.  Certify that all hazardous materials removed from the site are 
hazardous materials and do not meet the definition of hazardous waste per 
JEGS.


3.10   PETROLEUM PRODUCTS AND REFUELING


Conduct the fueling and lubricating of equipment and motor vehicles in a 
manner that protects against spills and evaporation.  Manage all used oil 
generated on site in accordance with JEGS.  Determine if any used oil 
generated while on-site exhibits a characteristic of hazardous waste.  Used 
oil containing 1000 parts per million of solvents will be considered a 
hazardous waste and disposed of at Contractor's expense.  Used oil mixed 
with a hazardous waste will also be considered a hazardous waste.
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3.10.1   Oily and Hazardous Substances


Prevent oil or hazardous substances from entering the ground, drainage 
areas, or navigable waters.  In accordance with JEGS, surround all 
temporary fuel oil or petroleum storage tanks with a temporary berm or 
containment of sufficient size and strength to contain the contents of the 
tanks, plus 10 percent freeboard for precipitation.  The berm will be 
impervious to oil for 72 hours and be constructed so that any discharge 
will not permeate, drain, infiltrate, or otherwise escape before cleanup 
occurs.


3.10.2   Inadvertent Discovery of Petroleum Contaminated Soil or Hazardous 
Wastes


If petroleum contaminated soil or suspected hazardous waste is found during 
construction that was not identified in the contract documents, the 
contractor shall immediately notify the contracting officer.  The 
contractor shall not disturb this material until authorized by the 
contracting officer.  


3.11   FUEL TANKS


Petroleum products and lubricants required to sustain up to 30 days of 
construction activity may be kept on site.  Storage and refilling practices 
shall comply with JEGS.  Secondary containment shall be provided and be no 
less than 110 percent of the tank volume plus five inches of free-board.  
If a secondary berm is used for containment then the berm shall be 
impervious to oil for 72 hours and be constructed so that any discharge 
will not permeate, drain, infiltrate, or otherwise escape before cleanup 
occurs.  Drips pans are required and the tanks must be covered during 
inclement weather.


3.12   RELEASES/SPILLS OF OIL AND HAZARDOUS SUBSTANCES


Exercise due diligence to prevent, contain, and respond to spills of 
hazardous material, hazardous substances, hazardous waste, sewage, 
regulated gas, petroleum, lubrication oil, and other substances regulated 
by environmental law.  Maintain spill cleanup equipment and materials at 
the work site.  In the event of a spill, take prompt, effective action to 
stop, contain, curtail, or otherwise limit the amount, duration, and 
severity of the spill/release.  In the event of any releases of oil and 
hazardous substances, chemicals, or gases; immediately (within 15 minutes) 
notify the Base or Activity Fire Department, the activity's Command Duty 
Officer, and the Contracting Officer.  If the contractor's response is 
inadequate, the Navy may respond.  If this should occur, the contractor 
will be required to reimburse the government for spill response assistance 
and analysis.


The Contractor is responsible for verbal and written notifications as 
required by the federal JEGS, State, local regulations and Navy 
Instructions.  Spill response will be in accordance with JEGS and 
applicable local regulations.  Contain and clean up these spills without 
cost to the Government.  If Government assistance is requested or required, 
the Contractor will reimburse the Government for such assistance.  Provide 
copies of the written notification and documentation that a verbal 
notification was made within 20 days.


Maintain spill cleanup equipment and materials at the work site.  Clean up 
all hazardous and non-hazardous (WHM) waste spills.  The Contractor shall 
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reimburse the government for all material, equipment, and clothing 
generated during any spill cleanup.  The Contractor shall reimburse the 
government for all costs incurred including sample analysis materials, 
equipment, and labor if the government must initiate its own spill cleanup 
procedures, for Contractor responsible spills, when:


a.  The Contractor has not begun spill cleanup procedure within one hour of 
spill discovery/occurrence, or


b.  If, in the government's judgment, the Contractor's spill cleanup is not 
adequately abating life threatening situation and/or is a threat to any 
body of water or environmentally sensitive areas.


3.13   CONTROL AND MANAGEMENT OF HAZARDOUS WASTES


3.13.1   Hazardous Waste/Debris Management


Contractor shall submit a copy of the applicable waste permit(s), 
manifest(s), or license(s) for transporation, treatment, storage, and 
disposal of hazardous and regulated waste by permitted facilities.  
Hazardous waste manifest SHALL be reviewd, signed, and approved by the 
CONTRACTING OFFICER before the Contractor ships waste.  To obtain specific 
disposal instructions, the Contractor SHALL coordinate with the CONTRACTING 
OFFICER.


KTR will manifest, pack, ship and dispose of Regulated Waste that is 
generated as a result of construction in accordance with the Japan 
Environmental Governing Standards and all Japanese applicable laws.


3.13.1.1   Regulated Waste Storage/Satellite Accumulation/90 Day Storage Areas


If the work requires the temporary storage/collection of regulated or 
hazardous wastes, the Contractor will request the establishment of a 
Regulated Waste Storage Area, a Satellite Accumulation Area, or a 90 Day 
Storage Area at the point of generation.  The Contractor must submit a 
request in writing to the Contracting Officer providing the following 
information:


Contract Number [_____]


Contractor [_____]


Haz/Waste or Regulated Waste POC [_____]


Phone Number [_____]


Type of Waste [_____]


Source of Waste [_____]


Emergency POC [_____]


Phone Number [_____]


Location of the Site [_____]
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(Attach Site Plan to the Request)


Attach a waste determination form.  Allow ten working days for processing 
this request.  The designated area where waste is being stored shall be 
barricaded and a sign identifying as follows:


"DANGER - UNAUTHORIZED PERSONNEL KEEP OUT"


3.13.1.2   Sampling and Analysis of HW


a.  Waste Sampling


Sample waste in accordance with JEGS.  Each sampled drum or container 
will be clearly marked with the Contractor's identification number 
and cross referenced to the chemical analysis performed.


b.  Laboratory Analysis


Follow the analytical procedure and methods in accordance with JEGS.  
The Contractor will provide all analytical results and reports 
performed to the Contracting Officer


c.  Analysis Type


Identify waste hazardous material/hazardous waste  by analyzing for 
the following properties as a minimum: ignitability, 
corrosiveness, total chlorides, BTU value, PCBs, TCLP for heavy 
metals, and cyanide.


3.13.1.3   Asbestos Certification


Items, components, or materials disturbed by or included in work under this 
contract do not involve asbestos.  Other materials in the general area 
around where work will be performed may contain asbestos.  All thermal 
insulation, in all work areas, should be considered to be asbestos unless 
positively identified by conspicuous tags or previous laboratory analysis 
certifying them as asbestos free. 


Inadvertent discovery of non-disclosed asbestos that will result in an 
abatement action requires a change in scope before proceeding.  Upon 
discovery of asbestos containing material not identified in the contract 
documents, the Contractor shall immediately stop all work that would 
generate further damage to the material, evacuate the asbestos exposed 
area, and notify the Contracting Officer for resolution of the situation 
prior to resuming normal work activities in the affected area.  The 
Contractor will not remove or perform work on any asbestos containing 
materials without the prior approval of the Contracting Officer.  The 
Contractor will not engage in any activity, which would remove or damage 
such materials or cause the generation of fibers from such materials. 


Asbestos containing waste shall be managed and disposed of in accordance 
with applicable environmental law. Asbestos containing waste shall be 
manifested and the manifest provided to the Contracting Officer. 


3.13.1.4   Hazardous Waste Disposal


No hazardous, toxic, or universal waste shall be disposed or hazardous 
material abandoned on government property.  And unless otherwise other wise 
noted in this contract, the government is not responsible for disposal of 
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Contractor generated waste material. The disposal of incidental materials 
used to accomplish the work including, but not limited to aerosol cans, 
waste paint, cleaning solvents, contaminated brushes, rags, clothing, etc. 
are the responsibility of the Contractor.  The list is illustrative rather 
than inclusive. 


The Contractor is not authorized to discharge any materials to sanitary 
sewer, storm drain, or water way or conduct waste treatment or disposal on 
government property without written approval of the Contracting Officer.


Control of stored waste, packaging, sampling, analysis, and disposal will 
be determined by the details in the contract.  The requirements for jobs in 
the following paragraphs will be used as the guidelines for disposal of any 
hazardous waste generated.


a.  Responsibilities for Contractor's Disposal


Contractor responsibilities include any generation of WHM/HW requiring 
Contractor disposal of solid waste or liquid.


(1)  The Contractor agrees to provide all service necessary for 
the final treatment/disposal of the hazardous material/waste in 
accordance with all local, State and Federal laws and regulations, 
and the terms and conditions of the contract within sixty (60) 
days after the materials have been generated.  These services will 
include all necessary personnel, labor, transportation, packaging, 
detailed analysis (if required for disposal, and/or 
transportation, including manifesting or completing waste profile 
sheets, equipment, and the compilation of all documentation is 
required).


(2)  Contain all waste in accordance with JEGS.


(3)  Obtaining a representative sample of the material generated 
for each job done to provide waste stream determination.


(4)  Analyzing for each sample taken and providing analytical results 
to the Contracting Officer.  Provide two copies of the results.


(5)  Determine the DOT proper shipping names for all waste (each 
container requiring disposal) and will demonstrate how this 
determination is developed and supported by the sampling and 
analysis requirements contained herein to the Contracting Officer.


Contractor Disposal Turn-In Requirements


For any waste hazardous materials or hazardous waste generated which 
requires the Contractor to dispose of, the following conditions must be 
complied with in order to be acceptable for disposal:


a.  Drums compatible with waste contents and drums meet JEGS requirements 
for transportation of materials.


b.  Drums banded to wooden pallets.  No more than three (3) 55 gallon drums 
to a pallet, or two (2) 85 gallon over packs.


c.  Band using 1-1/4 inch minimum band on upper third of drum.


d.  Recovery materials label located in middle of drum, filled out to 
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indicate actual volume of material, name of material manufacturer, 
other vendor information as available.


e.  Always have three (3) to five (5) inches of empty space above volume of 
material.  This space is called 'outage'.


3.13.2   Class I and II ODS Prohibition


Class I and II ODS as defined and identified herein will not be used in the 
performance of this contract, nor be provided as part of the equipment.  
This prohibition will be considered to prevail over any other provision, 
specification, drawing, or referenced documents.  Regulations related to 
the protection of stratosphere ozone may be found in JEGS.


3.13.2.1   Universal Waste/e-Waste Management


Universal waste including but not limited to some mercury containing 
building products such florescent lamps, mercury vapor lamps, high pressure 
sodium lamps, CRTs, batteries, aerosol paint containers, electrical 
equipment containing PCBs, and consumed electronic devices, shall be 
managed in accordance with applicable environmental law and installation 
instructions.  


3.14   DUST CONTROL


Keep dust down at all times, including during nonworking periods.  Sprinkle 
or treat, with dust suppressants, the soil at the site, haul roads, and 
other areas disturbed by operations.  Dry power brooming will not be 
permitted.  Instead, use vacuuming, wet mopping, wet sweeping, or wet power 
brooming.  Air blowing will be permitted only for cleaning nonparticulate 
debris such as steel reinforcing bars.  Only wet cutting will be permitted 
for cutting concrete blocks, concrete, and bituminous concrete.  Do not 
unnecessarily shake bags of cement, concrete mortar, or plaster.


3.14.1   Dirt and Dust Control Plan


Submit truck and material haul routes along with a plan for controlling 
dirt, debris, and dust on base roadways.  As a minimum, identify in the 
plan the subcontractor and equipment for cleaning along the haul route and 
measures to reduce dirt, dust, and debris from roadways.


3.15   ABRASIVE BLASTING


3.15.1   Blasting Operations


The use of silica sand is prohibited in sandblasting.


Provide tarpaulin drop cloths and windscreens to enclose abrasive blasting 
operations to confine and collect dust, abrasive, agent, paint chips, and 
other debris in accordance with the requirements specified.


3.15.2   Disposal Requirements


Submit analytical results of the debris generated from abrasive blasting 
operations per paragraph entitled Laboratory Analysis of this section.  
Hazardous waste generated from blasting operations will be managed in 
accordance with paragraph entitled "Hazardous Waste\Debris Management" of 
this section and with the approved HWMP.
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3.16   NOISE


Make the maximum use of low-noise emission products, as certified by 
applicable Occupational Safety and Health Officials.  Blasting or use of 
explosives will not be permitted without written permission from the 
Contracting Officer, and then only during the designated times.  Confine 
pile-driving operations to the period between 8 a.m. and 4 p.m., Monday 
through Friday, exclusive of holidays, unless otherwise specified.


        -- End of Section --
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SECTION 01 58 00


PROJECT IDENTIFICATION


PART 1   GENERAL


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.


JAPANESE INDUSTRIAL STANDARDS (JIS)


A 5508 Nails


AMERICAN WOOD-PRESERVERS' ASSOCIATION (AWPA)


AWPA C1 All Timber Products - Preservative 
Treatment by Pressure Processes


AWPA C2 Lumber, Timber, Bridge Ties and Mine Ties 
- Preservative Treatment by  Pressure 
Processes


1.2   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  The following shall be submitted in accordance with Section 
01 33 00 SUBMITTAL PROCEDURES:


SD-02 Shop Drawings


1.3   PROJECT SIGN


Prior to initiating any work on site, provide one project identification 
sign at the location indicated.  Construct the sign in accordance with 
project sign detail attached at the end of this section.  Maintain sign 
throughout the life of the project.  Upon completion of the project, remove 
the sign from the site.


1.3.1   Project Identification Signboard (Navy)


A project identification signboard shall be provided in accordance with 
attached Plates 1, 3, and 4.  Provide preliminary drawing indicating layout 
and text content.The signboard shall be provided at a conspicuous location 
on the job site where directed by the Contracting Officer.  


a.  The field of the sign shall consist of a 1200 by 2400 mm sheet of grade 
B-B medium density overlaid exterior plywood.  JAS grade Type-1 "1-rui" 
waterproof exterior plywood.


b.  Lumber shall be B or better Southern pine, pressure-preservative 
treated in accordance with AWPA C1 and AWPA C2 or JAS sawn lumber 
no-knot "Mubushi" grade.  Nails shall be of flat head galvanized steel 
screw nail conforming to JIS A 5508. 
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c.  The entire signboard and supports shall be given one coat of exterior 
alkyd primer and two coats of exterior alkyd enamel paint.  The 
lettering and sign work shall be performed by a skilled sign painter 
using paint known in the trade as bulletin colors.  The colors, 
lettering sizes, and lettering styles shall be as indicated.  Where 
preservative-treated lumber is required, utilize only cured 
pressure-treated wood which has had the chemicals leached from the 
surface of the wood prior to painting.


d.  Use spray applied automotive quality high gloss acrylic white enamel 
paint as background for the NAVFAC logo.  NAVFAC logo shall be an 
applied 2 millimeter film sticker/decal with either transparent or 
white background or paint the logo by stencil onto the sign.  The 
weather resistant sticker/decal film shall be rated for a minimum of 
2-year exterior vertical exposure.  The self-adhering sticker shall be 
mounted to the sign with pressure sensitive, permanent acrylic 
adhesive.  Shop cut sticker/decal to rectangular shape and provide 
pull-off backing sheet on adhesive side of design sticker for shipping.


e.  Sign paint colors (manufacturer's numbers/types listed below for color 
identification only)


(1)  Blue = To match dark blue color in the NAVFAC logo.


(2)  White = To match Brilliant White color in the NAVFAC logo.


f.  NAVFAC logo must retain proportions and design integrity.  NAVFAC logos 
in electronic format may be obtained from the NAVFAC web portal via the 
following link: 
https://portal.navfac.navy.mil/portal/page?_pageid=181,3465071&_dad=portal&_schema=p
Use the following to choose color values for the paint to be used:


(1)  Dark Blue = equivalent to CMYK values 100, 72, 0, 8 .


(2)  Light Blue = equivalent to CMYK values 69, 34, 0, 0.


(3)  Cyan = equivalent to CMYK values 100, 9, 0, 6.


(4)  Yellow = equivalent to CMYK values 0.9,94, 0.


PART 2   PRODUCTS


Not Used


PART 3   EXECUTION


Not Used


        -- End of Section --


SECTION 01 58 00  Page 2







SECTION 01 78 00


CLOSEOUT SUBMITTALS


PART 1   GENERAL


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.


ASTM INTERNATIONAL (ASTM)


ASTM E1971 (2005) Stewardship for the Cleaning of 
Commercial and Institutional Buildings


GREEN SEAL (GS)


GS-37 (2000; R 2009) Industrial and 
Institutional Cleaners


U.S. DEPARTMENT OF DEFENSE (DOD)


UFC 1-300-08 (2009, with Change 1) Criteria for 
Transfer and Acceptance of DoD Real 
Property


1.2   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:


SD-03 Product Data


As-Built Record of Equipment and Materials
Warranty Management Plan
Warranty Tags
Final Cleaning
Spare Parts Data


SD-08 Manufacturer's Instructions


Preventative Maintenance
Condition Monitoring (Predictive Testing)
Inspection
Posted Instructions


SD-10 Operation and Maintenance Data


Operation and Maintenance Manuals


SD-11 Closeout Submittals


Record Drawings
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Interim Form DD1354; G
Checklist for Form DD1354; G
NAVFAC Sustainable & Energy Data Record Card; G


1.3   PROJECT RECORD DOCUMENTS


1.3.1   Record Drawings


Drawings showing final as-built conditions of the project.  This paragraph 
covers record drawings complete, as a requirement of the contract.  The 
terms "drawings," "contract drawings," "drawing files," "working record 
drawings" and "final record drawings" refer to contract drawings which are 
revised to be used for final record drawings showing as-built conditions.  
The final CAD record drawings must consist of one set of electronic CAD 
drawing files in the specified format,  2 sets of prints, and one set of 
the approved working Record drawings.


1.3.1.1   Government Furnished Materials


One set of electronic CADD files in the specified software and format 
revised to reflect all bid amendments will be provided by the Government at 
the preconstruction conference for projects requiring CADD file record 
drawings.


1.3.1.2   Working Record and Final Record Drawings


Revise 2 sets of paper drawings by red-line process to show the as-built 
conditions during the prosecution of the project.  Keep these working 
as-built marked drawings current on a weekly basis and at least one set 
available on the jobsite at all times.  Changes from the contract plans 
which are made in the work or additional information which might be 
uncovered in the course of construction must be accurately and neatly 
recorded as they occur by means of details and notes.  Prepare final record 
(as-built) drawings after the completion of each definable feature of work 
as listed in the Contractor Quality Control Plan (Foundations, Utilities, 
Structural Steel, etc., as appropriate for the project).  The working 
as-built marked prints and final record (as-built) drawings will be jointly 
reviewed for accuracy and completeness by the Contracting Officer and the 
Contractor prior to submission of each monthly pay estimate.  If the 
Contractor fails to maintain the working and final record drawings as 
specified herein, the Contracting Officer will deduct from the monthly 
progress payment an amount representing the estimated cost of maintaining 
the record drawings.  This monthly deduction will continue until an 
agreement can be reached between the Contracting Officer and the Contractor 
regarding the accuracy and completeness of updated drawings.  Show on the 
working and final record drawings , but not limited to, the following 
information:


     a.  The actual location, kinds and sizes of all sub-surface utility lines.  
In order that the location of these lines and appurtenances may be 
determined in the event the surface openings or indicators become 
covered over or obscured, show by offset dimensions to two permanently 
fixed surface features the end of each run including each change in 
direction on the record drawings.  Locate valves, splice boxes and 
similar appurtenances by dimensioning along the utility run from a 
reference point.  Also record the average depth below the surface of 
each run.


     b.  The location and dimensions of any changes within the building 
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structure.


     c.  Correct grade, elevations, cross section, or alignment of roads, 
earthwork, structures or utilities if any changes were made from 
contract plans.


     d.  Changes in details of design or additional information obtained from 
working drawings specified to be prepared and/or furnished by the 
Contractor; including but not limited to fabrication, erection, 
installation plans and placing details, pipe sizes, insulation 
material, dimensions of equipment foundations, etc.


     e.  The topography, invert elevations and grades of drainage installed or 
affected as part of the project construction.


     f.  Changes or modifications which result from the final inspection.


     g.  Where contract drawings or specifications present options, show only 
the option selected for construction on the final as-built prints.


     h.  If borrow material for this project is from sources on Government 
property, or if Government property is used as a spoil area, furnish a 
contour map of the final borrow pit/spoil area elevations.


     i.  Systems designed or enhanced by the Contractor, such as HVAC controls, 
fire alarm, fire sprinkler, and irrigation systems.


     j.  Modifications (include within change order price the cost to change 
working and final record drawings to reflect modifications) and 
compliance with the following procedures.


(1)  Follow directions in the modification for posting descriptive 
changes.


(2)  Place a Modification Delta at the location of each deletion.


(3)  For new details or sections which are added to a drawing, place a 
Modification Delta by the detail or section title.


(4)  For minor changes, place a Modification Delta by the area changed 
on the drawing (each location).


(5)  For major changes to a drawing, place a Modification Delta by the 
title of the affected plan, section, or detail at each location.


(6)  For changes to schedules or drawings, place a Modification Delta 
either by the schedule heading or by the change in the schedule.


(7)  The Modification Delta size shall be 13 mm diameter unless the 
area where the circle is to be placed is crowded.  Smaller size 
circle shall be used for crowded areas.


1.3.1.3   Drawing Preparation


Modify the record drawings as may be necessary to correctly show the 
features of the project as it has been constructed by bringing the contract 
set into agreement with approved working as-built prints, and adding such 
additional drawings as may be necessary.  These working as-built marked 
prints must be neat, legible and accurate.  These drawings are part of the 
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permanent records of this project and must be returned to the Contracting 
Officer after approval by the Government.  Any drawings damaged or lost by 
the Contractor must be satisfactorily replaced by the Contractor at no 
expense to the Government.


1.3.1.4   Computer Aided Design and Drafting (CADD) Drawings


Only employ personnel proficient in the preparation of CADD drawings to 
modify the contract drawings or prepare additional new drawings.  Additions 
and corrections to the contract drawings must be equal in quality and 
detail to that of the originals.  Line colors, line weights, lettering, 
layering conventions, and symbols must be the same as the original line 
colors, line weights, lettering, layering conventions, and symbols.  If 
additional drawings are required, prepare them using the specified 
electronic file format applying the same graphic standards specified for 
original drawings.  The title block and drawing border to be used for any 
new final record drawings must be identical to that used on the contract 
drawings.  Accomplish additions and corrections to the contract drawings 
using CADD files.  The Contractor will be furnished "as-designed" drawings 
in AutoCad Release 2007 format compatible with a Windows XP operating 
system.  The electronic files will be supplied on compact disc, read-only 
memory (CD-ROM).  Provide all program files and hardware necessary to 
prepare final record drawings.  The Contracting Officer will review final 
record drawings for accuracy and return them to the Contractor for required 
corrections, changes, additions, and deletions.


     a.  Provide CADD "base" colors of red, green, and blue.  Color code for 
changes as follows:


(1)  Deletions (Red) - Over-strike deleted graphic items (lines), 
lettering in notes and leaders.


(2)  Additions (Green) - Added items, lettering in notes and leaders.


(3)  Special (Blue) - Items requiring special information, 
coordination, or special detailing or detailing notes.


     b.  Rename the Contract Drawing files in a manner related to the contract 
number (i.e., 98-C-10.DGN) as instructed in the Pre-Construction 
conference.  Use only those renamed files for the Marked-up changes.  
All changes shall be made on the layer/level as the original item.


     c.  When final revisions have been completed, show the wording "RECORD 
DRAWINGS / AS-BUILT CONDITIONS" followed by the name of the Contractor 
in letters at least 5 mm high on the cover sheet drawing.  Mark all 
other contract drawings either "Record" drawing denoting no revisions 
on the sheet or "Revised Record" denoting one or more revisions.  Date 
original contract drawings in the revision block.


     d.  Within 20 days for contracts $5 million and above after Government 
approval of all of the working record drawings for a phase of work, 
prepare the final CADD record drawings for that phase of work and 
submit two sets of blue-lined prints of these drawings for Government 
review and approval.  The Government will promptly return one set of 
prints annotated with any necessary corrections.  Within 10 days for 
contracts $5 million and above revise the CADD files accordingly at no 
additional cost and submit one set of final prints for the completed 
phase of work to the Government.  Within 20 days for contracts $5 
million and above of substantial completion of all phases of work, 
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submit the final record drawing package for the entire project.  Submit 
one set of electronic files on compact disc, read-only memory (CD-ROM), 
one set of mylars, two sets of blue-line prints and one set of the 
approved working record drawings.  They must be complete in all details 
and identical in form and function to the contract drawing files 
supplied by the Government.  Any transactions or adjustments necessary 
to accomplish this is the responsibility of the Contractor.  The 
Government reserves the right to reject any drawing files it deems 
incompatible with the customer's CADD system.  Paper prints, drawing 
files and storage media submitted will become the property of the 
Government upon final approval.  Failure to submit final record drawing 
files and marked prints as specified will be cause for withholding any 
payment due the Contractor under this contract.  Approval and 
acceptance of final record drawings must be accomplished before final 
payment is made to the Contractor.


1.3.1.5   Payment


No separate payment will be made for record drawings required under this 
contract, and all costs accrued in connection with such drawings are 
considered a subsidiary obligation of the Contractor.


1.3.2   As-Built Record of Equipment and Materials


Furnish one copy of preliminary record of equipment and materials used on 
the project 15 days prior to final inspection.  This preliminary submittal 
will be reviewed and returned 2 days after final inspection with Government 
comments.  Submit Two sets of final record of equipment and materials 10 
days after final inspection.  Key the designations to the related area 
depicted on the contract drawings.  List the following data:


RECORD OF DESIGNATED EQUIPMENT AND MATERIALS DATA


Description Specification 
Section


Manufacturer 
and Catalog, 
Model, and 
Serial Number


Composition 
and Size


Where Used


1.3.3   Final Approved Shop Drawings


Furnish final approved project shop drawings 30 days after transfer of the 
completed facility.


1.3.4   Construction Contract Specifications


Furnish final record (as-built) construction contract specifications, 
including modifications thereto, 30 days after transfer of the completed 
facility.


1.4   WARRANTY MANAGEMENT


1.4.1   Warranty Management Plan


Develop a warranty management plan which contains information relevant to 
the clause Warranty of Construction.  At least 30 days before the planned 
pre-warranty conference, submit one set of the warranty management plan.  
Include within the warranty management plan all required actions and 
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documents to assure that the Government receives all warranties to which it 
is entitled.  The plan must be in narrative form and contain sufficient 
detail to render it suitable for use by future maintenance and repair 
personnel, whether tradesmen, or of engineering background, not necessarily 
familiar with this contract.  The term "status" as indicated below must 
include due date and whether item has been submitted or was accomplished.  
Warranty information made available during the construction phase must be 
submitted to the Contracting Officer for approval prior to each monthly pay 
estimate.  Assemble approved information in a binder and turn over to the 
Government upon acceptance of the work.  The construction warranty period 
will begin on the date of project acceptance and continue for the full 
product warranty period.  A joint 4 month and 9 month warranty inspection 
will be conducted, measured from time of acceptance, by the Contractor, 
Contracting Officer and the Customer Representative.  Include within the 
warranty management plan , but not limited to, the following:


     a.  Roles and responsibilities of all personnel associated with the 
warranty process, including points of contact and telephone numbers 
within the organizations of the Contractors, subContractors, 
manufacturers or suppliers involved.


b.  Furnish with each warranty the name, address, and telephone number of 
each of the guarantor's representatives nearest to the project location.


     c.  Listing and status of delivery of all Certificates of Warranty for 
extended warranty items, to include roofs, HVAC balancing, pumps, 
motors, transformers, and for all commissioned systems such as fire 
protection and alarm systems, sprinkler systems, lightning protection 
systems, etc.


     d.  A list for each warranted equipment, item, feature of construction or 
system indicating:


(1)  Name of item.
(2)  Model and serial numbers.
(3)  Location where installed.
(4)  Name and phone numbers of manufacturers or suppliers.
(5)  Names, addresses and telephone numbers of sources of spare parts 


data.
(6)  Warranties and terms of warranty.  Include one-year overall 


warranty of construction, including the starting date of warranty 
of construction.  Items which have extended warranties must be 
indicated with separate warranty expiration dates.


(7)  Cross-reference to warranty certificates as applicable.
(8)  Starting point and duration of warranty period.
(9)  Summary of maintenance procedures required to continue the 


warranty in force.
(10) Cross-reference to specific pertinent Operation and Maintenance 


manuals.
(11) Organization, names and phone numbers of persons to call for 


warranty service.
(12) Typical response time and repair time expected for various 


warranted equipment.


     e.  The Contractor's plans for attendance at the 4 and 9 month 
post-construction warranty inspections conducted by the Government.


     f.  Warranty Tags:  Procedure and status of tagging of all equipment 
covered by extended warranties.
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     g.  Copies of instructions to be posted near selected pieces of equipment 
where operation is critical for warranty and/or safety reasons.


1.4.2   Performance Bond


The Contractor's Performance Bond must remain effective throughout the 
construction period.


     a.  In the event the Contractor fails to commence and diligently pursue any 
construction warranty work required, the Contracting Officer will have 
the work performed by others, and after completion of the work, will 
charge the remaining construction warranty funds of expenses incurred 
by the Government while performing the work, including, but not limited 
to administrative expenses.


     b.  In the event sufficient funds are not available to cover the 
construction warranty work performed by the Government at the 
Contractor's expense, the Contracting Officer will have the right to 
recoup expenses from the bonding company.


     c.  Following oral or written notification of required construction 
warranty repair work, respond in a timely manner.  Written verification 
will follow oral instructions.  Failure of the Contractor to respond 
will be cause for the Contracting Officer to proceed against the 
Contractor.


1.4.3   Pre-Warranty Conference


Prior to contract completion, and at a time designated by the Contracting 
Officer, meet with the Contracting Officer to develop a mutual 
understanding with respect to the requirements of this section.  
Communication procedures for Contractor notification of construction 
warranty defects, priorities with respect to the type of defect, reasonable 
time required for Contractor response, and other details deemed necessary 
by the Contracting Officer for the execution of the construction warranty 
will be established/reviewed at this meeting.  In connection with these 
requirements and at the time of the Contractor's quality control completion 
inspection, furnish the name, telephone number and address of a licensed 
and bonded company which is authorized to initiate and pursue construction 
warranty work action on behalf of the Contractor.  This point of contact 
will be located within the local service area of the warranted 
construction, be continuously available, and be responsive to Government 
inquiry on warranty work action and status.  This requirement does not 
relieve the Contractor of any of its responsibilities in connection with 
other portions of this provision.


1.4.4   Contractor's Response to Construction Warranty Service Requirements


Following oral or written notification by the Contracting Officer, respond 
to construction warranty service requirements in accordance with the 
"Construction Warranty Service Priority List" and the three categories of 
priorities listed below.  Submit a report on any warranty item that has 
been repaired during the warranty period.  Include within the report the 
cause of the problem, date reported, corrective action taken, and when the 
repair was completed.  If the Contractor does not perform the construction 
warranty within the timeframes specified, the Government will perform the 
work and backcharge the construction warranty payment item established.
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     a.  First Priority Code 1.  Perform onsite inspection to evaluate 
situation, and determine course of action within 4 hours, initiate work 
within 6 hours and work continuously to completion or relief.


     b.  Second Priority Code 2.  Perform onsite inspection to evaluate 
situation, and determine course of action within 8 hours, initiate work 
within 24 hours and work continuously to completion or relief.


     c.  Third Priority Code 3.  All other work to be initiated within 3 work 
days and work continuously to completion or relief.


     d.  The "Construction Warranty Service Priority List" is as follows:


Code 1-Life Safety Systems
(1)  Fire suppression systems.
(2)  Fire alarm system(s) in place in the building.


Code 1-Air Conditioning Systems
(1)  Recreational support.
(2)  Air conditioning leak in part of building, if causing damage.
(3)  Air conditioning system not cooling properly.


Code 1-Doors
(1)  Overhead doors not operational, causing a security, fire, or 


safety problem.
(2)  Interior, exterior personnel doors or hardware, not functioning 


properly, causing a security, fire, or safety problem.


Code 3-Doors
(1)  Overhead doors not operational.
(2)  Interior/exterior personnel doors or hardware not functioning 


properly.


Code 1-Electrical
(1)  Power failure (entire area or any building operational after 1600 


hours).
(2)  Security lights
(3)  Smoke detectors


Code 2-Electrical
(1)  Power failure (no power to a room or part of building).
(2)  Receptacle and lights (in a room or part of building).


Code 3-Electrical
Street lights.


Code 1-Gas
(1)  Leaks and breaks.
(2)  No gas to family housing unit or cantonment area.


Code 1-Heat
(1)  Area power failure affecting heat.
(2)  Heater in unit not working.


Code 2-Kitchen Equipment
(1)  Dishwasher not operating properly.
(2)  All other equipment hampering preparation of a meal.


Code 1-Plumbing
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(1)  Hot water heater failure.
(2)  Leaking water supply pipes.


Code 2-Plumbing
(1)  Flush valves not operating properly.
(2)  Fixture drain, supply line to commode, or any water pipe leaking.
(3)  Commode leaking at base.


Code 3  -Plumbing
Leaky faucets.


Code 3-Interior
(1)  Floors damaged.
(2)  Paint chipping or peeling.
(3)  Casework.


Code 1-Roof Leaks
Temporary repairs will be made where major damage to property is 


occurring.


Code 2-Roof Leaks
Where major damage to property is not occurring, check for location of 


leak during rain and complete repairs on a Code 2 basis.


Code 2-Water (Exterior)
No water to facility.


Code 2-Water (Hot)
No hot water in portion of building listed.


Code 3-All other work not listed above.


1.5   CLEANUP


Provide final cleaning in accordance with ASTM E1971 and submit two copies 
of the listing of completed final clean-up items.  Leave premises "broom 
clean."  Comply with GS-37 for general purpose cleaning and bathroom 
cleaning.  Use only nonhazardous cleaning materials, including natural 
cleaning materials, in the final cleanup.  Clean interior and exterior 
glass surfaces exposed to view; remove temporary labels, stains and foreign 
substances; polish transparent and glossy surfaces; vacuum carpeted and 
soft surfaces.  Clean equipment and fixtures to a sanitary condition. Clean 
filters of operating equipment and comply with the Indoor Air Quality (IAQ) 
Management Plan.  Clean debris from roofs, gutters, downspouts and drainage 
systems.  Sweep paved areas and rake clean landscaped areas.  Remove waste 
and surplus materials, rubbish and construction facilities from the site.  
Recycle, salvage, and return construction and demolition waste from project 
in accordance with the Waste Management Plan.  Promptly and legally 
transport and dispose of any trash.  Do not burn, bury, or otherwise 
dispose of trash on the project site.


1.6   REAL PROPERTY RECORD


Near the completion of Project, but a minimum of 60 days prior to final 
acceptance of the work, complete, update draft attached to this section, 
and submit an accounting of all installed property with Interim Form DD1354 
"Transfer and Acceptance of Military Real Property."  Include any 
additional assets/improvements/alterations from the Draft DD Form 1354.  
Contact the Contracting Officer for any project specific information 
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necessary to complete the DD Form 1354.  Refer to UFC 1-300-08 for 
instruction on completing the DD Form 1354.  For information purposes, a 
blank DD Form 1354 (fill-able) in ADOBE (PDF) may be obtained at the 
following web site:
    http://www.dtic.mil/whs/directives/infomgt/forms/eforms/dd1354.pdf


Submit the completed Checklist for Form DD1354 of Installed Building 
Equipment  items.  Attach this list to the updated DD Form 1354.


1.7   NAVFAC SUSTAINABLE & ENERGY DATA RECORD CARD


Within 60 days of the completion of Project, complete an electronic copy of 
the NAVFAC Sustainable & Energy Data Record Card, and submit to the 
Contracting Officer.  Draft Record card for this project should be 
available from Designer of Record (DOR) or Contracting Officer. 
Instructions and a blank DD Form (fill-able) in ADOBE (PDF) may be obtained 
at the Whole Building Design Guide web site by navigating: 
Home > Participating Agencies > Department of Defense (DoD) > NAVFAC 
Sustainable Development Program > Contract Documents > NAVFAC Sustainable & 
Energy Data Record Card; or directly at 
http://www.wbdg.org/pdfs/navfac_sustainable_energy_data_record_card.pdf.


PART 2   PRODUCTS


Not Used


PART 3   EXECUTION


Not Used


        -- End of Section --


SECTION 01 78 00  Page 10







Braden.Kopp

Typewritten Text

Contractor to consolidate all duplicate submittals prior to submissionto Government for approval.



Braden.Kopp

Typewritten Text



Braden.Kopp

Typewritten Text

Template Submittal registers







Line


Act-
ivity 


#
Trans-
mittal #


Specification 
Section


SD 
# SD Description Item Submitted


Paragraph 
#


Classi-
fication: 


GOVT or 
A/E Revwr Submit


Approval 
Needed 


By


Material 
Needed 


By
Action 
Code


Date Of 
Action


Date FWD 
to APPR / 


Auth   -    
Date RCD 


From 
CONTR


Date 
FWD To 


Other 
Revwr


Date 
RCD 
From 
Other 
Revwr


Action 
Code


Date Of 
Action


Mailed To 
CONTR/ 


Date RCD 
From 
APPR 


Authority Remarks


             1 01 11 00 01 Preconstruction Submittals Excavation Permits; 1.10 G (FEAD


             2 01 11 00 01 Preconstruction Submittals Hot Work Permits; 1.10 G (FEAD


             3 01 30 00 01 Preconstruction Submittals
List of contact personnel of the 
Contractor and Subcontractors


1.6.1  


             4 01 30 00 01 Preconstruction Submittals Certificates of insurance 1.5 G 


             5 01 30 00 01 Preconstruction Submittals View location map 1.3 G 


             6 01 30 00 01 Preconstruction Submittals Progress and completion pictures 1.4 G 


             7 01 30 00 01 Preconstruction Submittals Vehicle list 1.6.2 G 


             8 01 30 00 01 Preconstruction Submittals
Limited Authorization for Use of 
Hardcopy Data and Electronic Data


1.14 G 


             9 01 32 16 01 Preconstruction Submittals Construction Schedule 1.2  


           10 01 33 00 11 Closeout Submittals Submittal register 1.4.1 G 


           11 01 35 26 01 Preconstruction Submittals Accident Prevention Plan (APP) 1.7 G FEAD


           12 01 35 26 01 Preconstruction Submittals Activity Hazard Analysis (AHA) 1.8 G FEAD


           13 01 35 26 01 Preconstruction Submittals Crane Critical Lift Plan 1.7.1 G FEAD


           14 01 35 26 01 Preconstruction Submittals Crane Operators 1.6.1.5 G FEAD


           15 01 35 26 06 Test Reports Notifications and Reports 1.12 G FEAD


           16 01 35 26 06 Test Reports Accident Reports 1.12.2 G FEAD


           17 01 35 26 06 Test Reports Crane Reports 1.12.3 G FEAD


           18 01 35 26 07 Certificates Confined Space Entry Permit 1.9 G FEAD


           19 01 35 26 07 Certificates Hot work permit 1.9 G FEAD


           20 01 35 26 07 Certificates Excavation and road closure permit 1.9 G FEAD


           21 01 35 26 07 Certificates License Certificates 1.9 G FEAD


           22 01 35 26 07 Certificates
Contractor Safety Self-Evaluation 
Checklist


1.4 G FEAD


           23 01 35 26 07 Certificates
Third Party Certification of Barge-
Mounted Mobile Cranes


1.12.5 G FEAD


           24 01 35 26 07 Certificates Certificate of Compliance (Crane) 1.12.4 G FEAD


           25 01 35 26 07 Certificates
Machinery & Mechanized Equipment 
Certification Form


3.6.3 G FEAD


           26 01 45 00.00 20 01 Preconstruction Submittals Construction Quality Control (QC) Plan 1.6.1 G 


           27 01 45 00.00 20 01 Preconstruction Submittals QC Manager Resume 1.5.1.2  


           28 01 50 00 01 Preconstruction Submittals Construction Site Plan 1.4  


           29 01 50 00 01 Preconstruction Submittals Traffic Control Plan 3.3  


           30 01 50 00 01 Preconstruction Submittals Security Fence Plan 2.1.2  


           31 01 57 19.00 20 01 Preconstruction Submittals Preconstruction Survey 1.5.1 G 


           32 01 57 19.00 20 01 Preconstruction Submittals
Solid Waste Management Plan and 
Permit


3.4 G 


           33 01 57 19.00 20 01 Preconstruction Submittals Regulatory Notifications 1.5.2 G 


           34 01 57 19.00 20 01 Preconstruction Submittals Environmental Management Plan 3.1 G 
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CONTRACTOR 
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TITLE: Repairs to Pier 170


SUBMITTAL REGISTER
JOB NAME: Repairs to Pier 170
LOCATION: Akasaki Terminal, Sasebo, Japan


CONTRACT NO:
CONTRACTOR:
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TITLE: Repairs to Pier 170
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LOCATION: Akasaki Terminal, Sasebo, Japan
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           35 01 57 19.00 20 01 Preconstruction Submittals Marine Pollution Prevention Plan 3.1 G 


           36 01 57 19.00 20 01 Preconstruction Submittals Storm Water Pollution Prevention Plan 3.1 G 


           37 01 57 19.00 20 01 Preconstruction Submittals
Storm Water Notice of Intent (for 
NPDES coverage under the general 
permit for construction activities)


1.5.2 G 


           38 01 57 19.00 20 01 Preconstruction Submittals Dirt and Dust Control Plan 3.14.1  


           39 01 57 19.00 20 01 Preconstruction Submittals
Contractor Hazardous Material 
Inventory Log


3.6 G 


           40 01 57 19.00 20 01 Preconstruction Submittals
List of Employees accomplishing 
Environmental Management System 
(EMS) Training


1.4.1 G 


           41 01 57 19.00 20 06 Test Reports Laboratory Analysis 3.13.1.2  


           42 01 57 19.00 20 06 Test Reports Disposal Requirements 3.15.2  


           43 01 57 19.00 20 06 Test Reports
Erosion and Sediment Control 
Inspection Reports


3.2.1  


           44 01 57 19.00 20 06 Test Reports Solid Waste Management Report 3.4.1 G 


           45 01 57 19.00 20 11 Closeout Submittals Waste Determination Documentation 3.5  


           46 01 57 19.00 20 11 Closeout Submittals
Disposal Documentation for Hazardous 
and Regulated Waste


3.6.1  


           47 01 57 19.00 20 11 Closeout Submittals
Contractor EMS Employee Training 
Records


1.5.4  


           48 01 57 19.00 20 11 Closeout Submittals Solid Waste Management Permit 3.4  


           49 01 57 19.00 20 11 Closeout Submittals Solid Waste Management Report 3.4.1  


           50 01 57 19.00 20 11 Closeout Submittals
Contractor Hazardous Material 
Inventory Log


3.6 G 


           51 01 57 19.00 20 11 Closeout Submittals Hazardous Waste/Debris Management 3.13.1  


           52 01 57 19.00 20 11 Closeout Submittals Regulatory Notifications 1.5.2  


           53 01 78 00 03 Product Data
As-Built Record of Equipment and 
Materials


1.3.2  


           54 01 78 00 03 Product Data Warranty Management Plan 1.4.1  


           55 01 78 00 03 Product Data Warranty Tags 1.4.1  


           56 01 78 00 03 Product Data Final Cleaning 1.5  


           57 01 78 00 03 Product Data Spare Parts Data 1.4.1  


           58 01 78 00 08 Manufacturer’s Instructions Instructions 1.4.1  


           59 01 78 00 10 Operation and Maintenance Data Operation and Maintenance Manuals 1.4.1  


           60 01 78 00 11 Closeout Submittals Record Drawings 1.3.1  


           61 01 78 00 11 Closeout Submittals Interim Form DD1354 1.6 G 


           62 01 78 00 11 Closeout Submittals Checklist for Form DD1354 1.6 G 


           63 01 78 00 11 Closeout Submittals
NAVFAC Sustainable & Energy Data 
Record Card


1.7 G 


           64 02 41 00 01 Preconstruction Submittals Demolition Plan 1.8 G (FEAD


           65 02 41 00 07 Certificates Disposal manifest for Solid Waste 3.3.3.1 G (FEAD
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           66 02 41 00 11 Closeout Submittals
Submit waste identification 
documentation in accordance with 
JEGS.


3.3.1 G (FEAD


           67 03 01 30.71 01 Preconstruction Submittals Repair Plan 1.5.8 G A/E


           68 03 01 30.71 01 Preconstruction Submittals Testing Technicians 1.5.1.3 G A/E


           69 03 01 30.71 01 Preconstruction Submittals Testing Agencies 1.5.1.3 G A/E


           70 03 01 30.71 01 Preconstruction Submittals Field Survey Results 1.10 G A/E


           71 03 01 30.71 01 Preconstruction Submittals
Letter of Acceptance of Government's 
Defect Quantities


1.10 G A/E


           72 03 01 30.71 02 Shop Drawings
Method of Performing the Surface 
Preparation


1.5.9 G A/E


           73 03 01 30.71 02 Shop Drawings Formwork 1.5.4.1 G A/E


           74 03 01 30.71 03 Product Data Concrete 1.3.1 G A/E


           75 03 01 30.71 03 Product Data Concrete 1.5.6.1 G A/E


           76 03 01 30.71 03 Product Data Concrete 2.1.1 G A/E


           77 03 01 30.71 03 Product Data Reinforcing Steel 2.1.4 G A/E


           78 03 01 30.71 03 Product Data Pre-Packaged Repair Material 1.3.2 G A/E


           79 03 01 30.71 03 Product Data Pre-Packaged Repair Material 1.5.6.2 G A/E


           80 03 01 30.71 03 Product Data Pre-Packaged Repair Material 2.1.2 G A/E


           81 03 01 30.71 03 Product Data Pre-Packaged Repair Material 2.2.2 G A/E


           82 03 01 30.71 03 Product Data Epoxy Paste Adhesive 2.1.5 G A/E


           83 03 01 30.71 03 Product Data Epoxy Injection Adhesive 2.1.6 G A/E


           84 03 01 30.71 03 Product Data Elastomeric Joint Sealant 1.3.5 G A/E


           85 03 01 30.71 03 Product Data Elastomeric Joint Sealant 2.1.7 G A/E


           86 03 01 30.71 03 Product Data Admixtures 1.6.3 G A/E


           87 03 01 30.71 05 Design Data Repair Material Mixing Proportioning 1.5.5 G A/E


           88 03 01 30.71 05 Design Data Trial Batch 1.5.5 G A/E


           89 03 01 30.71 06 Test Reports Concrete 1.3.1 G A/E


           90 03 01 30.71 06 Test Reports Concrete 1.5.6.1 G A/E


           91 03 01 30.71 06 Test Reports Concrete 2.1.1 G A/E


           92 03 01 30.71 06 Test Reports Pre-Packaged Repair Material 1.3.2 G A/E


           93 03 01 30.71 06 Test Reports Pre-Packaged Repair Material 1.5.6.2 G A/E


           94 03 01 30.71 06 Test Reports Pre-Packaged Repair Material 2.1.2 G A/E


           95 03 01 30.71 06 Test Reports Pre-Packaged Repair Material 2.2.2 G A/E


           96 03 01 30.71 06 Test Reports Epoxy Paste Adhesive 2.1.5 G A/E


           97 03 01 30.71 06 Test Reports Epoxy Injection Adhesive 2.1.6 G A/E


           98 03 01 30.71 06 Test Reports Elastomeric Joint Sealant 1.3.5 G A/E


           99 03 01 30.71 06 Test Reports Elastomeric Joint Sealant 2.1.7 G A/E
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         100 03 01 30.71 06 Test Reports Aggregates 1.5.6.1 G A/E


         101 03 01 30.71 06 Test Reports Admixtures 1.6.3 G A/E


         102 03 01 30.71 06 Test Reports Cement 1.5.6.1 G A/E


         103 03 01 30.71 06 Test Reports Water 1.5.6.3 G A/E


         104 03 01 30.71 07 Certificates Form Removal Schedule 1.5.4.2 G A/E


         105 03 01 30.71 07 Certificates Placement and Compaction 1.5.7 G A/E


         106 03 01 30.71 07 Certificates Mix Design 1.5.5 G A/E


         107 03 01 30.71 08 Manufacturer’s Instructions Pre-Packaged Material 3.8.3 G A/E


         108 03 01 30.71 08 Manufacturer’s Instructions Epoxy Paste Adhesive 2.1.5 G A/E


         109 03 01 30.71 08 Manufacturer’s Instructions Epoxy Injection Adhesive 2.1.6 G A/E


         110 03 01 30.71 08 Manufacturer’s Instructions Elastomeric Joint Sealant 1.3.5 G A/E


         111 03 01 30.71 08 Manufacturer’s Instructions Elastomeric Joint Sealant 2.1.7 G A/E


         112 03 01 30.71 08 Manufacturer’s Instructions Admixtures 1.6.3 G A/E


         113 03 01 30.71 08 Manufacturer’s Instructions
Manufacturer's Material Safety Data 
Sheets


1.11  


         114 03 30 53 02 Shop Drawings Installation Drawings 1.5  


         115 03 30 53 03 Product Data Air-Entraining Admixture 2.1.3.1  


         116 03 30 53 03 Product Data Accelerating Admixture 2.1.3.2  


         117 03 30 53 03 Product Data
Water-Reducing or Retarding 
Admixture


2.1.3.3  


         118 03 30 53 03 Product Data Curing Materials 2.1.8  


         119 03 30 53 03 Product Data Batching and Mixing Equipment 3.1.1  


         120 03 30 53 03 Product Data Conveying and Placing Concrete 3.2  


         121 03 30 53 03 Product Data Formwork 2.1.6  


         122 03 30 53 03 Product Data Forms 2.4  


         123 03 30 53 03 Product Data Ready-Mix Concrete 2.2  


         124 03 30 53 03 Product Data Mix Design Data 2.2  


         125 03 30 53 03 Product Data Air-Entraining Admixtures 2.2  


         126 03 30 53 03 Product Data Fly Ash 2.2  


         127 03 30 53 03 Product Data Accessories 2.5  


         128 03 30 53 03 Product Data Curing Compound 2.5.1  


         129 03 30 53 06 Test Reports Aggregates 2.1.2  


         130 03 30 53 06 Test Reports Concrete Mixture Proportions 1.3.3  


         131 03 30 53 06 Test Reports Compressive Strength Testing 3.10  


         132 03 30 53 06 Test Reports Slump 3.10  


         133 03 30 53 07 Certificates Bill of Lading 2.2  


         134 03 30 53 07 Certificates Cementitious Materials 2.1.1  


         135 05 30 00.01 02 Shop Drawings Bollards 2.1.1 G A/E
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         136 05 30 00.01 02 Shop Drawings Cleats 2.1.2 G A/E


         137 05 30 00.01 03 Product Data Bollards 2.1.1 G A/E


         138 05 30 00.01 03 Product Data Cleats 2.1.2 G A/E


         139 05 30 00.01 03 Product Data Threaded Rods 2.1.3 G A/E


         140 05 30 00.01 03 Product Data Threaded Rods 3.1.1 G A/E


         141 05 30 00.01 03 Product Data Plates 2.1.3 G A/E


         142 05 30 00.01 03 Product Data Nuts and Washers 2.1.3 G A/E


         143 05 30 00.01 03 Product Data Grout 2.1.4 G A/E


         144 05 30 00.01 03 Product Data Elastomeric Sealants 2.1.5 G A/E


         145 05 30 00.01 03 Product Data Coating System Data Sheets 2.1.6 G A/E


         146 05 30 00.01 05 Design Data Design Calculations 2.1.1 G A/E


         147 05 30 00.01 05 Design Data Design Calculations 2.1.2 G A/E


         148 05 30 00.01 07 Certificates Bollards 2.1.1 G A/E


         149 05 30 00.01 07 Certificates Cleats 2.1.2 G A/E


         150 05 30 00.01 07 Certificates Threaded Rods 2.1.3 G A/E


         151 05 30 00.01 07 Certificates Threaded Rods 3.1.1 G A/E


         152 05 30 00.01 07 Certificates Plates 2.1.3 G A/E


         153 05 30 00.01 07 Certificates Nuts and Washers 2.1.3 G A/E


         154 05 30 00.01 07 Certificates Grout 2.1.4 G A/E


         155 05 30 00.01 07 Certificates Elastomeric Sealants 2.1.5 G A/E


         156 31 62 16.32 02 Shop Drawings Pile Placement 3.2.3 G 


         157 31 62 16.32 03 Product Data Pile Driving Equipment 3.1 G 


         158 31 62 16.32 03 Product Data Pile Driving Records 3.2.2 G 


         159 31 62 16.32 03 Product Data Delivery, storage, and handling 1.4 G 


         160 31 62 16.32 03 Product Data Pile Tests 3.3 G 


         161 31 62 16.32 05 Design Data Wave Equation Analysis 3.3.1  


         162 31 62 16.32 06 Test Reports Pile Driving Tests 3.3 G 


         163 31 62 16.32 06 Test Reports Pile Driving Analyzer 3.3.1.2 G 


         164 31 62 16.32 06 Test Reports Dynamic Testing of Piles 3.3.1  


         165 31 62 16.32 11 Closeout Submittals Pile Driving Records 3.2.2  


         166 31 68 13 02 Shop Drawings Fabrication and Installation Drawings 1.3.1 G 


         167 31 68 13 02 Shop Drawings Fabrication and Installation Drawings 1.3.2 G 


         168 31 68 13 03 Product Data Equipment 2.3  


         169 31 68 13 03 Product Data Designer Qualifications 1.5.1 G 


         170 31 68 13 03 Product Data Fabricator Qualifications 1.5.2 G 


         171 31 68 13 03 Product Data Installer Qualifications 1.5.3 G 
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         172 31 68 13 03 Product Data Installation Plan 1.3.1 G 


         173 31 68 13 03 Product Data Installation Plan 1.3.2 G 


         174 31 68 13 05 Design Data Design Computations 1.3.2 G 


         175 31 68 13 05 Design Data Anchor Design 1.3.3 G 


         176 31 68 13 06 Test Reports Prestressing Steel 2.1.1  


         177 31 68 13 06 Test Reports Cement Grout Mixture Proportions 2.4.5.1  


         178 31 68 13 07 Certificates Prestressing Steel 2.1.1  


         179 31 68 13 07 Certificates Epoxy-Coated Steel Bars 2.1.1.2  


         180 31 68 13 11 Closeout Submittals Driller Logs 3.4.3  


         181 31 68 13 11 Closeout Submittals Anchor Records 3.4.4  
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             1 01 11 00 01 Preconstruction Submittals Excavation Permits; 1.10 G (FEAD


             2 01 11 00 01 Preconstruction Submittals Hot Work Permits; 1.10 G (FEAD


             3 01 30 00 01 Preconstruction Submittals
List of contact personnel of the 
Contractor and Subcontractors


1.6.1  


             4 01 30 00 01 Preconstruction Submittals Certificates of insurance 1.5 G 


             5 01 30 00 01 Preconstruction Submittals View location map 1.3 G 


             6 01 30 00 01 Preconstruction Submittals Progress and completion pictures 1.4 G 


             7 01 30 00 01 Preconstruction Submittals Vehicle list 1.6.2 G 


             8 01 30 00 01 Preconstruction Submittals
Limited Authorization for Use of 
Hardcopy Data and Electronic Data


1.14 G 


             9 01 32 16 01 Preconstruction Submittals Construction Schedule 1.2  


           10 01 33 00 11 Closeout Submittals Submittal register 1.4.1 G 


           11 01 35 26 01 Preconstruction Submittals Accident Prevention Plan (APP) 1.7 G FEAD


           12 01 35 26 01 Preconstruction Submittals Activity Hazard Analysis (AHA) 1.8 G FEAD


           13 01 35 26 01 Preconstruction Submittals Crane Critical Lift Plan 1.7.1 G FEAD


           14 01 35 26 01 Preconstruction Submittals Crane Operators 1.6.1.5 G FEAD


           15 01 35 26 06 Test Reports Notifications and Reports 1.12 G FEAD


           16 01 35 26 06 Test Reports Accident Reports 1.12.2 G FEAD


           17 01 35 26 06 Test Reports Crane Reports 1.12.3 G FEAD


           18 01 35 26 07 Certificates Confined Space Entry Permit 1.9 G FEAD


           19 01 35 26 07 Certificates Hot work permit 1.9 G FEAD


           20 01 35 26 07 Certificates Excavation and road closure permit 1.9 G FEAD


           21 01 35 26 07 Certificates License Certificates 1.9 G FEAD


           22 01 35 26 07 Certificates
Contractor Safety Self-Evaluation 
Checklist


1.4 G FEAD


           23 01 35 26 07 Certificates
Third Party Certification of Barge-
Mounted Mobile Cranes


1.12.5 G FEAD


           24 01 35 26 07 Certificates Certificate of Compliance (Crane) 1.12.4 G FEAD


           25 01 35 26 07 Certificates
Machinery & Mechanized Equipment 
Certification Form


3.6.3 G FEAD


           26 01 45 00.00 20 01 Preconstruction Submittals Construction Quality Control (QC) Plan 1.6.1 G 


           27 01 45 00.00 20 01 Preconstruction Submittals QC Manager Resume 1.5.1.2  


           28 01 50 00 01 Preconstruction Submittals Construction Site Plan 1.4  


           29 01 50 00 01 Preconstruction Submittals Traffic Control Plan 3.3  


           30 01 50 00 01 Preconstruction Submittals Security Fence Plan 2.1.2  


           31 01 57 19.00 20 01 Preconstruction Submittals Preconstruction Survey 1.5.1 G 


           32 01 57 19.00 20 01 Preconstruction Submittals
Solid Waste Management Plan and 
Permit


3.4 G 


           33 01 57 19.00 20 01 Preconstruction Submittals Regulatory Notifications 1.5.2 G 


           34 01 57 19.00 20 01 Preconstruction Submittals Environmental Management Plan 3.1 G 
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TITLE: Repairs to Fueling Wharf 372


SUBMITTAL REGISTER
JOB NAME: Repairs to Fueling Wharf 372
LOCATION: Akasaki Terminal, Sasebo, Japan


CONTRACT NO:
CONTRACTOR:
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LOCATION: Akasaki Terminal, Sasebo, Japan
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           35 01 57 19.00 20 01 Preconstruction Submittals Marine Pollution Prevention Plan 3.1 G 


           36 01 57 19.00 20 01 Preconstruction Submittals Storm Water Pollution Prevention Plan 3.1 G 


           37 01 57 19.00 20 01 Preconstruction Submittals
Storm Water Notice of Intent (for 
NPDES coverage under the general 
permit for construction activities)


1.5.2 G 


           38 01 57 19.00 20 01 Preconstruction Submittals Dirt and Dust Control Plan 3.14.1  


           39 01 57 19.00 20 01 Preconstruction Submittals
Contractor Hazardous Material 
Inventory Log


3.6 G 


           40 01 57 19.00 20 01 Preconstruction Submittals
List of Employees accomplishing 
Environmental Management System 
(EMS) Training


1.4.1 G 


           41 01 57 19.00 20 06 Test Reports Laboratory Analysis 3.13.1.2  


           42 01 57 19.00 20 06 Test Reports Disposal Requirements 3.15.2  


           43 01 57 19.00 20 06 Test Reports
Erosion and Sediment Control 
Inspection Reports


3.2.1  


           44 01 57 19.00 20 06 Test Reports Solid Waste Management Report 3.4.1 G 


           45 01 57 19.00 20 11 Closeout Submittals Waste Determination Documentation 3.5  


           46 01 57 19.00 20 11 Closeout Submittals
Disposal Documentation for Hazardous 
and Regulated Waste


3.6.1  


           47 01 57 19.00 20 11 Closeout Submittals
Contractor EMS Employee Training 
Records


1.5.4  


           48 01 57 19.00 20 11 Closeout Submittals Solid Waste Management Permit 3.4  


           49 01 57 19.00 20 11 Closeout Submittals Solid Waste Management Report 3.4.1  


           50 01 57 19.00 20 11 Closeout Submittals
Contractor Hazardous Material 
Inventory Log


3.6 G 


           51 01 57 19.00 20 11 Closeout Submittals Hazardous Waste/Debris Management 3.13.1  


           52 01 57 19.00 20 11 Closeout Submittals Regulatory Notifications 1.5.2  


           53 01 78 00 03 Product Data
As-Built Record of Equipment and 
Materials


1.3.2  


           54 01 78 00 03 Product Data Warranty Management Plan 1.4.1  


           55 01 78 00 03 Product Data Warranty Tags 1.4.1  


           56 01 78 00 03 Product Data Final Cleaning 1.5  


           57 01 78 00 03 Product Data Spare Parts Data 1.4.1  


           58 01 78 00 08 Manufacturer’s Instructions Instructions 1.4.1  


           59 01 78 00 10 Operation and Maintenance Data Operation and Maintenance Manuals 1.4.1  


           60 01 78 00 11 Closeout Submittals Record Drawings 1.3.1  


           61 01 78 00 11 Closeout Submittals Interim Form DD1354 1.6 G 


           62 01 78 00 11 Closeout Submittals Checklist for Form DD1354 1.6 G 


           63 01 78 00 11 Closeout Submittals
NAVFAC Sustainable & Energy Data 
Record Card


1.7 G 


           64 02 41 00 01 Preconstruction Submittals Demolition Plan 1.8 G (FEAD
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TITLE: Repairs to Fueling Wharf 372


SUBMITTAL REGISTER
JOB NAME: Repairs to Fueling Wharf 372
LOCATION: Akasaki Terminal, Sasebo, Japan


CONTRACT NO:
CONTRACTOR:


           65 02 41 00 01 Preconstruction Submittals
Submit demolition and removal 
procedures for approval before work is 
started.


1.8  


           66 02 41 00 07 Certificates Disposal manifest for Solid Waste 3.3.3.1 G (FEAD


           67 02 41 00 11 Closeout Submittals
Submit waste identification 
documentation in accordance with 
JEGS.


3.3.1 G (FEAD


           68 03 01 30.71 01 Preconstruction Submittals Repair Plan 1.5.8 G A/E


           69 03 01 30.71 01 Preconstruction Submittals Testing Technicians 1.5.1.3 G A/E


           70 03 01 30.71 01 Preconstruction Submittals Testing Agencies 1.5.1.3 G A/E


           71 03 01 30.71 01 Preconstruction Submittals Field Survey Results 1.10 G A/E


           72 03 01 30.71 01 Preconstruction Submittals
Letter of Acceptance of Government's 
Defect Quantities


1.10 G A/E


           73 03 01 30.71 02 Shop Drawings
Method of Performing the Surface 
Preparation


1.5.9 G A/E


           74 03 01 30.71 02 Shop Drawings Formwork 1.5.4.1 G A/E


           75 03 01 30.71 03 Product Data Concrete 1.3.1 G A/E


           76 03 01 30.71 03 Product Data Concrete 1.5.6.1 G A/E


           77 03 01 30.71 03 Product Data Concrete 2.1.1 G A/E


           78 03 01 30.71 03 Product Data Reinforcing Steel 2.1.4 G A/E


           79 03 01 30.71 03 Product Data Pre-Packaged Repair Material 1.3.2 G A/E


           80 03 01 30.71 03 Product Data Pre-Packaged Repair Material 1.5.5 G A/E


           81 03 01 30.71 03 Product Data Pre-Packaged Repair Material 1.5.6.2 G A/E


           82 03 01 30.71 03 Product Data Pre-Packaged Repair Material 2.1.2 G A/E


           83 03 01 30.71 03 Product Data Pre-Packaged Repair Material 2.2.2 G A/E


           84 03 01 30.71 03 Product Data Epoxy Paste Adhesive 2.1.5 G A/E


           85 03 01 30.71 03 Product Data Epoxy Injection Adhesive 2.1.6 G A/E


           86 03 01 30.71 03 Product Data Elastomeric Joint Sealant 1.3.5 G A/E


           87 03 01 30.71 03 Product Data Elastomeric Joint Sealant 2.1.7 G A/E


           88 03 01 30.71 03 Product Data Admixtures 1.6.3 G A/E


           89 03 01 30.71 05 Design Data Repair Material Mixing Proportioning 1.5.5 G A/E


           90 03 01 30.71 05 Design Data Trial Batch 1.5.5 G A/E


           91 03 01 30.71 06 Test Reports Concrete 1.3.1 G A/E


           92 03 01 30.71 06 Test Reports Concrete 1.5.6.1 G A/E


           93 03 01 30.71 06 Test Reports Concrete 2.1.1 G A/E


           94 03 01 30.71 06 Test Reports Pre-Packaged Repair Material 1.3.2 G A/E


           95 03 01 30.71 06 Test Reports Pre-Packaged Repair Material 1.5.5 G A/E


           96 03 01 30.71 06 Test Reports Pre-Packaged Repair Material 1.5.6.2 G A/E


           97 03 01 30.71 06 Test Reports Pre-Packaged Repair Material 2.1.2 G A/E
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TITLE: Repairs to Fueling Wharf 372


SUBMITTAL REGISTER
JOB NAME: Repairs to Fueling Wharf 372
LOCATION: Akasaki Terminal, Sasebo, Japan


CONTRACT NO:
CONTRACTOR:


           98 03 01 30.71 06 Test Reports Pre-Packaged Repair Material 2.2.2 G A/E


           99 03 01 30.71 06 Test Reports Epoxy Paste Adhesive 2.1.5 G A/E


         100 03 01 30.71 06 Test Reports Epoxy Injection Adhesive 2.1.6 G A/E


         101 03 01 30.71 06 Test Reports Elastomeric Joint Sealant 1.3.5 G A/E


         102 03 01 30.71 06 Test Reports Elastomeric Joint Sealant 2.1.7 G A/E


         103 03 01 30.71 06 Test Reports Aggregates 1.5.6.1 G A/E


         104 03 01 30.71 06 Test Reports Admixtures 1.6.3 G A/E


         105 03 01 30.71 06 Test Reports Cement 1.5.6.1 G A/E


         106 03 01 30.71 06 Test Reports Water 1.5.6.3 G A/E


         107 03 01 30.71 07 Certificates Form Removal Schedule 1.5.4.2 G A/E


         108 03 01 30.71 07 Certificates Placement and Compaction 1.5.7 G A/E


         109 03 01 30.71 07 Certificates Mix Design 1.5.5 G A/E


         110 03 01 30.71 08 Manufacturer’s Instructions Pre-Packaged Material 3.8.3 G A/E


         111 03 01 30.71 08 Manufacturer’s Instructions Epoxy Paste Adhesive 2.1.5 G A/E


         112 03 01 30.71 08 Manufacturer’s Instructions Epoxy Injection Adhesive 2.1.6 G A/E


         113 03 01 30.71 08 Manufacturer’s Instructions Elastomeric Joint Sealant 1.3.5 G A/E


         114 03 01 30.71 08 Manufacturer’s Instructions Elastomeric Joint Sealant 2.1.7 G A/E


         115 03 01 30.71 08 Manufacturer’s Instructions Admixtures 1.6.3 G A/E


         116 03 01 30.71 08 Manufacturer’s Instructions
Manufacturer's Material Safety Data 
Sheets


1.11  


         117 03 30 53 02 Shop Drawings Installation Drawings 1.6  


         118 03 30 53 03 Product Data Air-Entraining Admixture 2.1.3.1  


         119 03 30 53 03 Product Data Accelerating Admixture 2.1.3.2  


         120 03 30 53 03 Product Data
Water-Reducing or Retarding 
Admixture


2.1.3.3  


         121 03 30 53 03 Product Data Curing Materials 2.1.8  


         122 03 30 53 03 Product Data Batching and Mixing Equipment 3.1.1  


         123 03 30 53 03 Product Data Conveying and Placing Concrete 3.2  


         124 03 30 53 03 Product Data Formwork 2.1.6  


         125 03 30 53 03 Product Data Forms 2.4  


         126 03 30 53 03 Product Data Ready-Mix Concrete 2.2  


         127 03 30 53 03 Product Data Mix Design Data 2.2  


         128 03 30 53 03 Product Data Air-Entraining Admixtures 2.2  


         129 03 30 53 03 Product Data Fly Ash 2.2  


         130 03 30 53 03 Product Data Accessories 2.5  


         131 03 30 53 03 Product Data Curing Compound 2.5.1  


         132 03 30 53 06 Test Reports Aggregates 2.1.2  


         133 03 30 53 06 Test Reports Concrete Mixture Proportions 1.4.3  


Page 4 of 5







Line


Act-
ivity 


#
Trans-
mittal #


Specification 
Section


SD 
# SD Description Item Submitted


Paragraph 
#


Classi-
fication: 


GOVT or 
A/E Revwr Submit


Approval 
Needed 


By


Material 
Needed 


By
Action 
Code


Date Of 
Action


Date FWD 
to APPR / 


Auth   -    
Date RCD 


From 
CONTR


Date 
FWD To 


Other 
Revwr


Date 
RCD 
From 
Other 
Revwr


Action 
Code


Date Of 
Action


Mailed To 
CONTR/ 


Date RCD 
From 
APPR 


Authority Remarks


CONTRACTOR SCHEDULE 
DATES


CONTRACTOR 
ACTION APPROVING AUTHORITY


TITLE: Repairs to Fueling Wharf 372


SUBMITTAL REGISTER
JOB NAME: Repairs to Fueling Wharf 372
LOCATION: Akasaki Terminal, Sasebo, Japan


CONTRACT NO:
CONTRACTOR:


         134 03 30 53 06 Test Reports Compressive Strength Testing 3.10  


         135 03 30 53 06 Test Reports Slump 3.10  


         136 03 30 53 07 Certificates Bill of Lading 2.2  


         137 03 30 53 07 Certificates Cementitious Materials 2.1.1  


         138 05 30 00.01 02 Shop Drawings Bollards 2.1.1 G A/E


         139 05 30 00.01 03 Product Data Bollards 2.1.1 G A/E


         140 05 30 00.01 03 Product Data Threaded Rods 2.1.2 G A/E


         141 05 30 00.01 03 Product Data Threaded Rods 3.1.1 G A/E


         142 05 30 00.01 03 Product Data Plates 2.1.2 G A/E


         143 05 30 00.01 03 Product Data Nuts and Washers 2.1.2 G A/E


         144 05 30 00.01 03 Product Data Grout 2.1.3 G A/E


         145 05 30 00.01 03 Product Data Elastomeric Sealants 2.1.4 G A/E


         146 05 30 00.01 03 Product Data Coating System Data Sheets 2.1.5 G A/E


         147 05 30 00.01 05 Design Data Design Calculations 2.1.1 G A/E


         148 05 30 00.01 07 Certificates Bollards 2.1.1 G A/E


         149 05 30 00.01 07 Certificates Threaded Rods 2.1.2 G A/E


         150 05 30 00.01 07 Certificates Threaded Rods 3.1.1 G A/E


         151 05 30 00.01 07 Certificates Plates 2.1.2 G A/E


         152 05 30 00.01 07 Certificates Nuts and Washers 2.1.2 G A/E


         153 05 30 00.01 07 Certificates Grout 2.1.3 G A/E


         154 05 30 00.01 07 Certificates Elastomeric Sealants 2.1.4 G A/E
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             1 01 11 00 01 Preconstruction Submittals Excavation Permits; 1.10 G (FEAD


             2 01 11 00 01 Preconstruction Submittals Hot Work Permits; 1.10 G (FEAD


             3 01 30 00 01 Preconstruction Submittals
List of contact personnel of the 
Contractor and Subcontractors


1.6.1  


             4 01 30 00 01 Preconstruction Submittals Certificates of insurance 1.5 G 


             5 01 30 00 01 Preconstruction Submittals View location map 1.3 G 


             6 01 30 00 01 Preconstruction Submittals Progress and completion pictures 1.4 G 


             7 01 30 00 01 Preconstruction Submittals Vehicle list 1.6.2 G 


             8 01 30 00 01 Preconstruction Submittals
Limited Authorization for Use of 
Hardcopy Data and Electronic Data


1.14 G 


             9 01 32 16 01 Preconstruction Submittals Construction Schedule 1.2  


           10 01 33 00 11 Closeout Submittals Submittal register 1.4.1 G 


           11 01 35 26 01 Preconstruction Submittals Accident Prevention Plan (APP) 1.7 G FEAD


           12 01 35 26 01 Preconstruction Submittals Activity Hazard Analysis (AHA) 1.8 G FEAD


           13 01 35 26 01 Preconstruction Submittals Crane Critical Lift Plan 1.7.1 G FEAD


           14 01 35 26 01 Preconstruction Submittals Crane Operators 1.6.1.5 G FEAD


           15 01 35 26 06 Test Reports Notifications and Reports 1.12 G FEAD


           16 01 35 26 06 Test Reports Accident Reports 1.12.2 G FEAD


           17 01 35 26 06 Test Reports Crane Reports 1.12.3 G FEAD


           18 01 35 26 07 Certificates Confined Space Entry Permit 1.9 G FEAD


           19 01 35 26 07 Certificates Hot work permit 1.9 G FEAD


           20 01 35 26 07 Certificates Excavation and road closure permit 1.9 G FEAD


           21 01 35 26 07 Certificates License Certificates 1.9 G FEAD


           22 01 35 26 07 Certificates
Contractor Safety Self-Evaluation 
Checklist


1.4 G FEAD


           23 01 35 26 07 Certificates
Third Party Certification of Barge-
Mounted Mobile Cranes


1.12.5 G FEAD


           24 01 35 26 07 Certificates Certificate of Compliance (Crane) 1.12.4 G FEAD


           25 01 35 26 07 Certificates
Machinery & Mechanized Equipment 
Certification Form


3.6.3 G FEAD


           26 01 45 00.00 20 01 Preconstruction Submittals Construction Quality Control (QC) Plan 1.6.1 G 


           27 01 45 00.00 20 01 Preconstruction Submittals QC Manager Resume 1.5.1.2  


           28 01 50 00 01 Preconstruction Submittals Construction Site Plan 1.4  


           29 01 50 00 01 Preconstruction Submittals Traffic Control Plan 3.3  


           30 01 50 00 01 Preconstruction Submittals Security Fence Plan 2.1.2  


           31 01 57 19.00 20 01 Preconstruction Submittals Preconstruction Survey 1.5.1 G 


           32 01 57 19.00 20 01 Preconstruction Submittals
Solid Waste Management Plan and 
Permit


3.4 G 


           33 01 57 19.00 20 01 Preconstruction Submittals Regulatory Notifications 1.5.2 G 


           34 01 57 19.00 20 01 Preconstruction Submittals Environmental Management Plan 3.1 G 


CONTRACTOR SCHEDULE 
DATES


CONTRACTOR 
ACTION APPROVING AUTHORITY


TITLE: Repairs to Fueling Wharf 374


SUBMITTAL REGISTER
JOB NAME: Repairs to Fueling Wharf 374
LOCATION: Akasaki Terminal, Sasebo, Japan


CONTRACT NO:
CONTRACTOR:
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TITLE: Repairs to Fueling Wharf 374


SUBMITTAL REGISTER
JOB NAME: Repairs to Fueling Wharf 374
LOCATION: Akasaki Terminal, Sasebo, Japan


CONTRACT NO:
CONTRACTOR:


           35 01 57 19.00 20 01 Preconstruction Submittals Marine Pollution Prevention Plan 3.1 G 


           36 01 57 19.00 20 01 Preconstruction Submittals Storm Water Pollution Prevention Plan 3.1 G 


           37 01 57 19.00 20 01 Preconstruction Submittals
Storm Water Notice of Intent (for 
NPDES coverage under the general 
permit for construction activities)


1.5.2 G 


           38 01 57 19.00 20 01 Preconstruction Submittals Dirt and Dust Control Plan 3.14.1  


           39 01 57 19.00 20 01 Preconstruction Submittals
Contractor Hazardous Material 
Inventory Log


3.6 G 


           40 01 57 19.00 20 01 Preconstruction Submittals
List of Employees accomplishing 
Environmental Management System 
(EMS) Training


1.4.1 G 


           41 01 57 19.00 20 06 Test Reports Laboratory Analysis 3.13.1.2  


           42 01 57 19.00 20 06 Test Reports Disposal Requirements 3.15.2  


           43 01 57 19.00 20 06 Test Reports
Erosion and Sediment Control 
Inspection Reports


3.2.1  


           44 01 57 19.00 20 06 Test Reports Solid Waste Management Report 3.4.1 G 


           45 01 57 19.00 20 11 Closeout Submittals Waste Determination Documentation 3.5  


           46 01 57 19.00 20 11 Closeout Submittals
Disposal Documentation for Hazardous 
and Regulated Waste


3.6.1  


           47 01 57 19.00 20 11 Closeout Submittals
Contractor EMS Employee Training 
Records


1.5.4  


           48 01 57 19.00 20 11 Closeout Submittals Solid Waste Management Permit 3.4  


           49 01 57 19.00 20 11 Closeout Submittals Solid Waste Management Report 3.4.1  


           50 01 57 19.00 20 11 Closeout Submittals
Contractor Hazardous Material 
Inventory Log


3.6 G 


           51 01 57 19.00 20 11 Closeout Submittals Hazardous Waste/Debris Management 3.13.1  


           52 01 57 19.00 20 11 Closeout Submittals Regulatory Notifications 1.5.2  


           53 01 78 00 03 Product Data
As-Built Record of Equipment and 
Materials


1.3.2  


           54 01 78 00 03 Product Data Warranty Management Plan 1.4.1  


           55 01 78 00 03 Product Data Warranty Tags 1.4.1  


           56 01 78 00 03 Product Data Final Cleaning 1.5  


           57 01 78 00 03 Product Data Spare Parts Data 1.4.1  


           58 01 78 00 08 Manufacturer’s Instructions Instructions 1.4.1  


           59 01 78 00 10 Operation and Maintenance Data Operation and Maintenance Manuals 1.4.1  


           60 01 78 00 11 Closeout Submittals Record Drawings 1.3.1  


           61 01 78 00 11 Closeout Submittals Interim Form DD1354 1.6 G 


           62 01 78 00 11 Closeout Submittals Checklist for Form DD1354 1.6 G 


           63 01 78 00 11 Closeout Submittals
NAVFAC Sustainable & Energy Data 
Record Card


1.7 G 


           64 02 41 00 01 Preconstruction Submittals Demolition Plan 1.8 G (FEAD
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TITLE: Repairs to Fueling Wharf 374


SUBMITTAL REGISTER
JOB NAME: Repairs to Fueling Wharf 374
LOCATION: Akasaki Terminal, Sasebo, Japan


CONTRACT NO:
CONTRACTOR:


           65 02 41 00 01 Preconstruction Submittals
Submit demolition and removal 
procedures for approval before work is 
started.


1.8  


           66 02 41 00 07 Certificates Disposal manifest for Solid Waste 3.3.3.1 G (FEAD


           67 02 41 00 11 Closeout Submittals
Submit waste identification 
documentation in accordance with 
JEGS.


3.3.1 G (FEAD


           68 03 01 30.71 01 Preconstruction Submittals Repair Plan 1.5.8 G A/E


           69 03 01 30.71 01 Preconstruction Submittals Testing Technicians 1.5.1.3 G A/E


           70 03 01 30.71 01 Preconstruction Submittals Testing Agencies 1.5.1.3 G A/E


           71 03 01 30.71 01 Preconstruction Submittals Field Survey Results 1.10 G A/E


           72 03 01 30.71 01 Preconstruction Submittals
Letter of Acceptance of Government's 
Defect Quantities


1.10 G A/E


           73 03 01 30.71 02 Shop Drawings
Method of Performing the Surface 
Preparation


1.5.9 G A/E


           74 03 01 30.71 02 Shop Drawings Formwork 1.5.4.1 G A/E


           75 03 01 30.71 03 Product Data Concrete 1.3.1 G A/E


           76 03 01 30.71 03 Product Data Concrete 1.5.6.1 G A/E


           77 03 01 30.71 03 Product Data Concrete 2.1.1 G A/E


           78 03 01 30.71 03 Product Data Reinforcing Steel 2.1.4 G A/E


           79 03 01 30.71 03 Product Data Pre-Packaged Repair Material 1.3.2 G A/E


           80 03 01 30.71 03 Product Data Pre-Packaged Repair Material 1.5.6.2 G A/E


           81 03 01 30.71 03 Product Data Pre-Packaged Repair Material 2.1.2 G A/E


           82 03 01 30.71 03 Product Data Pre-Packaged Repair Material 2.2.2 G A/E


           83 03 01 30.71 03 Product Data Epoxy Paste Adhesive 2.1.5 G A/E


           84 03 01 30.71 03 Product Data Epoxy Injection Adhesive 2.1.6 G A/E


           85 03 01 30.71 03 Product Data Elastomeric Joint Sealant 1.3.5 G A/E


           86 03 01 30.71 03 Product Data Elastomeric Joint Sealant 2.1.7 G A/E


           87 03 01 30.71 03 Product Data Admixtures 1.6.3 G A/E


           88 03 01 30.71 05 Design Data Repair Material Mixing Proportioning 1.5.5 G A/E


           89 03 01 30.71 05 Design Data Trial Batch 1.5.5 G A/E


           90 03 01 30.71 06 Test Reports Concrete 1.3.1 G A/E


           91 03 01 30.71 06 Test Reports Concrete 1.5.6.1 G A/E


           92 03 01 30.71 06 Test Reports Concrete 2.1.1 G A/E


           93 03 01 30.71 06 Test Reports Pre-Packaged Repair Material 1.3.2 G A/E


           94 03 01 30.71 06 Test Reports Pre-Packaged Repair Material 1.5.6.2 G A/E


           95 03 01 30.71 06 Test Reports Pre-Packaged Repair Material 2.1.2 G A/E


           96 03 01 30.71 06 Test Reports Pre-Packaged Repair Material 2.2.2 G A/E


           97 03 01 30.71 06 Test Reports Epoxy Paste Adhesive 2.1.5 G A/E
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TITLE: Repairs to Fueling Wharf 374


SUBMITTAL REGISTER
JOB NAME: Repairs to Fueling Wharf 374
LOCATION: Akasaki Terminal, Sasebo, Japan


CONTRACT NO:
CONTRACTOR:


           98 03 01 30.71 06 Test Reports Epoxy Injection Adhesive 2.1.6 G A/E


           99 03 01 30.71 06 Test Reports Elastomeric Joint Sealant 1.3.5 G A/E


         100 03 01 30.71 06 Test Reports Elastomeric Joint Sealant 2.1.7 G A/E


         101 03 01 30.71 06 Test Reports Aggregates 1.5.6.1 G A/E


         102 03 01 30.71 06 Test Reports Admixtures 1.6.3 G A/E


         103 03 01 30.71 06 Test Reports Cement 1.5.6.1 G A/E


         104 03 01 30.71 06 Test Reports Water 1.5.6.3 G A/E


         105 03 01 30.71 07 Certificates Form Removal Schedule 1.5.4.2 G A/E


         106 03 01 30.71 07 Certificates Placement and Compaction 1.5.7 G A/E


         107 03 01 30.71 07 Certificates Mix Design 1.5.5 G A/E


         108 03 01 30.71 08 Manufacturer’s Instructions Pre-Packaged Material 3.8.3 G A/E


         109 03 01 30.71 08 Manufacturer’s Instructions Epoxy Paste Adhesive 2.1.5 G A/E


         110 03 01 30.71 08 Manufacturer’s Instructions Epoxy Injection Adhesive 2.1.6 G A/E


         111 03 01 30.71 08 Manufacturer’s Instructions Elastomeric Joint Sealant 1.3.5 G A/E


         112 03 01 30.71 08 Manufacturer’s Instructions Elastomeric Joint Sealant 2.1.7 G A/E


         113 03 01 30.71 08 Manufacturer’s Instructions Admixtures 1.6.3 G A/E


         114 03 01 30.71 08 Manufacturer’s Instructions
Manufacturer's Material Safety Data 
Sheets


1.11  


         115 03 30 53 02 Shop Drawings Installation Drawings 1.5  


         116 03 30 53 03 Product Data Air-Entraining Admixture 2.1.3.1  


         117 03 30 53 03 Product Data Accelerating Admixture 2.1.3.2  


         118 03 30 53 03 Product Data
Water-Reducing or Retarding 
Admixture


2.1.3.3  


         119 03 30 53 03 Product Data Curing Materials 2.1.8  


         120 03 30 53 03 Product Data Batching and Mixing Equipment 3.1.1  


         121 03 30 53 03 Product Data Conveying and Placing Concrete 3.2  


         122 03 30 53 03 Product Data Formwork 2.1.6  


         123 03 30 53 03 Product Data Forms 2.4  


         124 03 30 53 03 Product Data Ready-Mix Concrete 2.2  


         125 03 30 53 03 Product Data Mix Design Data 2.2  


         126 03 30 53 03 Product Data Air-Entraining Admixtures 2.2  


         127 03 30 53 03 Product Data Fly Ash 2.2  


         128 03 30 53 03 Product Data Accessories 2.5  


         129 03 30 53 03 Product Data Curing Compound 2.5.1  


         130 03 30 53 06 Test Reports Aggregates 2.1.2  


         131 03 30 53 06 Test Reports Concrete Mixture Proportions 1.3.3  


         132 03 30 53 06 Test Reports Compressive Strength Testing 3.10  


         133 03 30 53 06 Test Reports Slump 3.10  
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TITLE: Repairs to Fueling Wharf 374


SUBMITTAL REGISTER
JOB NAME: Repairs to Fueling Wharf 374
LOCATION: Akasaki Terminal, Sasebo, Japan


CONTRACT NO:
CONTRACTOR:


         134 03 30 53 07 Certificates Bill of Lading 2.2  


         135 03 30 53 07 Certificates Cementitious Materials 2.1.1  


         136 05 30 00.01 02 Shop Drawings Bollards 2.1.1 G A/E


         137 05 30 00.01 03 Product Data Bollards 2.1.1 G A/E


         138 05 30 00.01 03 Product Data Threaded Rods 2.1.2 G A/E


         139 05 30 00.01 03 Product Data Threaded Rods 3.1.1 G A/E


         140 05 30 00.01 03 Product Data Plates 2.1.2 G A/E


         141 05 30 00.01 03 Product Data Nuts and Washers 2.1.2 G A/E


         142 05 30 00.01 03 Product Data Grout 2.1.3 G A/E


         143 05 30 00.01 03 Product Data Elastomeric Sealants 2.1.4 G A/E


         144 05 30 00.01 03 Product Data Coating System Data Sheets 2.1.5 G A/E


         145 05 30 00.01 05 Design Data Design Calculations 2.1.1 G A/E


         146 05 30 00.01 07 Certificates Bollards 2.1.1 G A/E


         147 05 30 00.01 07 Certificates Threaded Rods 2.1.2 G A/E


         148 05 30 00.01 07 Certificates Threaded Rods 3.1.1 G A/E


         149 05 30 00.01 07 Certificates Plates 2.1.2 G A/E


         150 05 30 00.01 07 Certificates Nuts and Washers 2.1.2 G A/E


         151 05 30 00.01 07 Certificates Grout 2.1.3 G A/E


         152 05 30 00.01 07 Certificates Elastomeric Sealants 2.1.4 G A/E


         153 31 68 13 02 Shop Drawings Fabrication and Installation Drawings 1.3.1 G 


         154 31 68 13 02 Shop Drawings Fabrication and Installation Drawings 1.3.2 G 


         155 31 68 13 03 Product Data Equipment 2.3  


         156 31 68 13 03 Product Data Designer Qualifications 1.5.1 G 


         157 31 68 13 03 Product Data Fabricator Qualifications 1.5.2 G 


         158 31 68 13 03 Product Data Installer Qualifications 1.5.3 G 


         159 31 68 13 03 Product Data Installation Plan 1.3.1 G 


         160 31 68 13 03 Product Data Installation Plan 1.3.2 G 


         161 31 68 13 05 Design Data Design Computations 1.3.2 G 


         162 31 68 13 05 Design Data Anchor Design 1.3.3 G 


         163 31 68 13 06 Test Reports Prestressing Steel 2.1.1  


         164 31 68 13 06 Test Reports Cement Grout Mixture Proportions 2.4.5.1  


         165 31 68 13 07 Certificates Prestressing Steel 2.1.1  


         166 31 68 13 07 Certificates Epoxy-Coated Steel Bars 2.1.1.2  


         167 31 68 13 11 Closeout Submittals Driller Logs 3.4.3  


         168 31 68 13 11 Closeout Submittals Anchor Records 3.4.4  
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             1 01 11 00 01 Preconstruction Submittals Excavation Permits; 1.10 G (FEAD


             2 01 11 00 01 Preconstruction Submittals Hot Work Permits; 1.10 G (FEAD


             3 01 30 00 01 Preconstruction Submittals
List of contact personnel of the 
Contractor and Subcontractors


1.6.1  


             4 01 30 00 01 Preconstruction Submittals Certificates of insurance 1.5 G 


             5 01 30 00 01 Preconstruction Submittals View location map 1.3 G 


             6 01 30 00 01 Preconstruction Submittals Progress and completion pictures 1.4 G 


             7 01 30 00 01 Preconstruction Submittals Vehicle list 1.6.2 G 


             8 01 30 00 01 Preconstruction Submittals
Limited Authorization for Use of 
Hardcopy Data and Electronic Data


1.14 G 


             9 01 32 16 01 Preconstruction Submittals Construction Schedule 1.2  


           10 01 33 00 11 Closeout Submittals Submittal register 1.4.1 G 


           11 01 35 26 01 Preconstruction Submittals Accident Prevention Plan (APP) 1.7 G FEAD


           12 01 35 26 01 Preconstruction Submittals Activity Hazard Analysis (AHA) 1.8 G FEAD


           13 01 35 26 01 Preconstruction Submittals Crane Critical Lift Plan 1.7.1 G FEAD


           14 01 35 26 01 Preconstruction Submittals Crane Operators 1.6.1.5 G FEAD


           15 01 35 26 06 Test Reports Notifications and Reports 1.12 G FEAD


           16 01 35 26 06 Test Reports Accident Reports 1.12.2 G FEAD


           17 01 35 26 06 Test Reports Crane Reports 1.12.3 G FEAD


           18 01 35 26 07 Certificates Confined Space Entry Permit 1.9 G FEAD


           19 01 35 26 07 Certificates Hot work permit 1.9 G FEAD


           20 01 35 26 07 Certificates Excavation and road closure permit 1.9 G FEAD


           21 01 35 26 07 Certificates License Certificates 1.9 G FEAD


           22 01 35 26 07 Certificates
Contractor Safety Self-Evaluation 
Checklist


1.4 G FEAD


           23 01 35 26 07 Certificates
Third Party Certification of Barge-
Mounted Mobile Cranes


1.12.5 G FEAD


           24 01 35 26 07 Certificates Certificate of Compliance (Crane) 1.12.4 G FEAD


           25 01 35 26 07 Certificates
Machinery & Mechanized Equipment 
Certification Form


3.6.3 G FEAD


           26 01 45 00.00 20 01 Preconstruction Submittals Construction Quality Control (QC) Plan 1.6.1 G 


           27 01 45 00.00 20 01 Preconstruction Submittals QC Manager Resume 1.5.1.2  


           28 01 50 00 01 Preconstruction Submittals Construction Site Plan 1.4  


           29 01 50 00 01 Preconstruction Submittals Traffic Control Plan 3.3  


           30 01 50 00 01 Preconstruction Submittals Security Fence Plan 2.1.2  


           31 01 57 19.00 20 01 Preconstruction Submittals Preconstruction Survey 1.5.1 G 


           32 01 57 19.00 20 01 Preconstruction Submittals
Solid Waste Management Plan and 
Permit


3.4 G 


           33 01 57 19.00 20 01 Preconstruction Submittals Regulatory Notifications 1.5.2 G 


           34 01 57 19.00 20 01 Preconstruction Submittals Environmental Management Plan 3.1 G 


CONTRACTOR SCHEDULE 
DATES


CONTRACTOR 
ACTION APPROVING AUTHORITY


TITLE: Repairs to Fueling Wharf M-621


SUBMITTAL REGISTER
JOB NAME: Repairs to Fueling Wharf M-621
LOCATION: Iorizaki Terminal, Sasebo, Japan


CONTRACT NO:
CONTRACTOR:
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TITLE: Repairs to Fueling Wharf M-621


SUBMITTAL REGISTER
JOB NAME: Repairs to Fueling Wharf M-621
LOCATION: Iorizaki Terminal, Sasebo, Japan


CONTRACT NO:
CONTRACTOR:


           35 01 57 19.00 20 01 Preconstruction Submittals Marine Pollution Prevention Plan 3.1 G 


           36 01 57 19.00 20 01 Preconstruction Submittals Storm Water Pollution Prevention Plan 3.1 G 


           37 01 57 19.00 20 01 Preconstruction Submittals
Storm Water Notice of Intent (for 
NPDES coverage under the general 
permit for construction activities)


1.5.2 G 


           38 01 57 19.00 20 01 Preconstruction Submittals Dirt and Dust Control Plan 3.14.1  


           39 01 57 19.00 20 01 Preconstruction Submittals
Contractor Hazardous Material 
Inventory Log


3.6 G 


           40 01 57 19.00 20 01 Preconstruction Submittals
List of Employees accomplishing 
Environmental Management System 
(EMS) Training


1.4.1 G 


           41 01 57 19.00 20 06 Test Reports Laboratory Analysis 3.13.1.2  


           42 01 57 19.00 20 06 Test Reports Disposal Requirements 3.15.2  


           43 01 57 19.00 20 06 Test Reports
Erosion and Sediment Control 
Inspection Reports


3.2.1  


           44 01 57 19.00 20 06 Test Reports Solid Waste Management Report 3.4.1 G 


           45 01 57 19.00 20 11 Closeout Submittals Waste Determination Documentation 3.5  


           46 01 57 19.00 20 11 Closeout Submittals
Disposal Documentation for Hazardous 
and Regulated Waste


3.6.1  


           47 01 57 19.00 20 11 Closeout Submittals
Contractor EMS Employee Training 
Records


1.5.4  


           48 01 57 19.00 20 11 Closeout Submittals Solid Waste Management Permit 3.4  


           49 01 57 19.00 20 11 Closeout Submittals Solid Waste Management Report 3.4.1  


           50 01 57 19.00 20 11 Closeout Submittals
Contractor Hazardous Material 
Inventory Log


3.6 G 


           51 01 57 19.00 20 11 Closeout Submittals Hazardous Waste/Debris Management 3.13.1  


           52 01 57 19.00 20 11 Closeout Submittals Regulatory Notifications 1.5.2  


           53 01 78 00 03 Product Data
As-Built Record of Equipment and 
Materials


1.3.2  


           54 01 78 00 03 Product Data Warranty Management Plan 1.4.1  


           55 01 78 00 03 Product Data Warranty Tags 1.4.1  


           56 01 78 00 03 Product Data Final Cleaning 1.5  


           57 01 78 00 03 Product Data Spare Parts Data 1.4.1  


           58 01 78 00 08 Manufacturer’s Instructions Instructions 1.4.1  


           59 01 78 00 10 Operation and Maintenance Data Operation and Maintenance Manuals 1.4.1  


           60 01 78 00 11 Closeout Submittals Record Drawings 1.3.1  


           61 01 78 00 11 Closeout Submittals Interim Form DD1354 1.6 G 


           62 01 78 00 11 Closeout Submittals Checklist for Form DD1354 1.6 G 


           63 01 78 00 11 Closeout Submittals
NAVFAC Sustainable & Energy Data 
Record Card


1.7 G 


           64 02 41 00 01 Preconstruction Submittals Demolition Plan 1.8 G (FEAD
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TITLE: Repairs to Fueling Wharf M-621


SUBMITTAL REGISTER
JOB NAME: Repairs to Fueling Wharf M-621
LOCATION: Iorizaki Terminal, Sasebo, Japan


CONTRACT NO:
CONTRACTOR:


           65 02 41 00 01 Preconstruction Submittals
Submit demolition and removal 
procedures for approval before work is 
started.


1.8  


           66 02 41 00 07 Certificates Disposal manifest for Solid Waste 3.3.3.1 G (FEAD


           67 02 41 00 11 Closeout Submittals
Submit waste identification 
documentation in accordance with 
JEGS.


3.3.1 G (FEAD


           68 03 01 30.71 01 Preconstruction Submittals Repair Plan 1.5.8 G A/E


           69 03 01 30.71 01 Preconstruction Submittals Testing Technicians 1.5.1.3 G A/E


           70 03 01 30.71 01 Preconstruction Submittals Testing Agencies 1.5.1.3 G A/E


           71 03 01 30.71 01 Preconstruction Submittals Field Survey Results 1.10 G A/E


           72 03 01 30.71 01 Preconstruction Submittals
Letter of Acceptance of Government's 
Defect Quantities


1.10 G A/E


           73 03 01 30.71 02 Shop Drawings
Method of Performing the Surface 
Preparation


1.5.9 G A/E


           74 03 01 30.71 02 Shop Drawings Formwork 1.5.4.1 G A/E


           75 03 01 30.71 03 Product Data Concrete 1.3.1 G A/E


           76 03 01 30.71 03 Product Data Concrete 1.5.6.1 G A/E


           77 03 01 30.71 03 Product Data Concrete 2.1.1 G A/E


           78 03 01 30.71 03 Product Data Reinforcing Steel 2.1.4 G A/E


           79 03 01 30.71 03 Product Data Pre-Packaged Repair Material 1.3.2 G A/E


           80 03 01 30.71 03 Product Data Pre-Packaged Repair Material 1.5.6.2 G A/E


           81 03 01 30.71 03 Product Data Pre-Packaged Repair Material 2.1.2 G A/E


           82 03 01 30.71 03 Product Data Pre-Packaged Repair Material 2.2.2 G A/E


           83 03 01 30.71 03 Product Data Epoxy Paste Adhesive 2.1.5 G A/E


           84 03 01 30.71 03 Product Data Epoxy Injection Adhesive 2.1.6 G A/E


           85 03 01 30.71 03 Product Data Elastomeric Joint Sealant 1.3.5 G A/E


           86 03 01 30.71 03 Product Data Admixtures 1.6.3 G A/E


           87 03 01 30.71 05 Design Data Repair Material Mixing Proportioning 1.5.5 G A/E


           88 03 01 30.71 05 Design Data Trial Batch 1.5.5 G A/E


           89 03 01 30.71 06 Test Reports Concrete 1.3.1 G A/E


           90 03 01 30.71 06 Test Reports Concrete 1.5.6.1 G A/E


           91 03 01 30.71 06 Test Reports Concrete 2.1.1 G A/E


           92 03 01 30.71 06 Test Reports Pre-Packaged Repair Material 1.3.2 G A/E


           93 03 01 30.71 06 Test Reports Pre-Packaged Repair Material 1.5.6.2 G A/E


           94 03 01 30.71 06 Test Reports Pre-Packaged Repair Material 2.1.2 G A/E


           95 03 01 30.71 06 Test Reports Pre-Packaged Repair Material 2.2.2 G A/E


           96 03 01 30.71 06 Test Reports Epoxy Paste Adhesive 2.1.5 G A/E


           97 03 01 30.71 06 Test Reports Epoxy Injection Adhesive 2.1.6 G A/E
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TITLE: Repairs to Fueling Wharf M-621


SUBMITTAL REGISTER
JOB NAME: Repairs to Fueling Wharf M-621
LOCATION: Iorizaki Terminal, Sasebo, Japan


CONTRACT NO:
CONTRACTOR:


           98 03 01 30.71 06 Test Reports Elastomeric Joint Sealant 1.3.5 G A/E


           99 03 01 30.71 06 Test Reports Aggregates 1.5.6.1 G A/E


         100 03 01 30.71 06 Test Reports Admixtures 1.6.3 G A/E


         101 03 01 30.71 06 Test Reports Cement 1.5.6.1 G A/E


         102 03 01 30.71 06 Test Reports Water 1.5.6.3 G A/E


         103 03 01 30.71 07 Certificates Form Removal Schedule 1.5.4.2 G A/E


         104 03 01 30.71 07 Certificates Placement and Compaction 1.5.7 G A/E


         105 03 01 30.71 07 Certificates Mix Design 1.5.5 G A/E


         106 03 01 30.71 08 Manufacturer’s Instructions Pre-Packaged Material 3.8.3 G A/E


         107 03 01 30.71 08 Manufacturer’s Instructions Epoxy Paste Adhesive 2.1.5 G A/E


         108 03 01 30.71 08 Manufacturer’s Instructions Epoxy Injection Adhesive 2.1.6 G A/E


         109 03 01 30.71 08 Manufacturer’s Instructions Elastomeric Joint Sealant 1.3.5 G A/E


         110 03 01 30.71 08 Manufacturer’s Instructions Admixtures 1.6.3 G A/E


         111 03 01 30.71 08 Manufacturer’s Instructions
Manufacturer's Material Safety Data 
Sheets


1.11  


         112 03 30 53 02 Shop Drawings Installation Drawings 1.6  


         113 03 30 53 03 Product Data Air-Entraining Admixture 2.1.3.1  


         114 03 30 53 03 Product Data Accelerating Admixture 2.1.3.2  


         115 03 30 53 03 Product Data
Water-Reducing or Retarding 
Admixture


2.1.3.3  


         116 03 30 53 03 Product Data Curing Materials 2.1.8  


         117 03 30 53 03 Product Data Batching and Mixing Equipment 3.1.1  


         118 03 30 53 03 Product Data Conveying and Placing Concrete 3.2  


         119 03 30 53 03 Product Data Formwork 2.1.6  


         120 03 30 53 03 Product Data Forms 2.4  


         121 03 30 53 03 Product Data Ready-Mix Concrete 2.2  


         122 03 30 53 03 Product Data Mix Design Data 2.2  


         123 03 30 53 03 Product Data Air-Entraining Admixtures 2.2  


         124 03 30 53 03 Product Data Fly Ash 2.2  


         125 03 30 53 03 Product Data Accessories 2.5  


         126 03 30 53 03 Product Data Curing Compound 2.5.1  


         127 03 30 53 06 Test Reports Aggregates 2.1.2  


         128 03 30 53 06 Test Reports Concrete Mixture Proportions 1.4.3  


         129 03 30 53 06 Test Reports Compressive Strength Testing 3.10  


         130 03 30 53 06 Test Reports Slump 3.10  


         131 03 30 53 07 Certificates Bill of Lading 2.2  


         132 03 30 53 07 Certificates Cementitious Materials 2.1.1  


         133 05 30 00.01 02 Shop Drawings Cleats 2.1.1 G A/E
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TITLE: Repairs to Fueling Wharf M-621


SUBMITTAL REGISTER
JOB NAME: Repairs to Fueling Wharf M-621
LOCATION: Iorizaki Terminal, Sasebo, Japan


CONTRACT NO:
CONTRACTOR:


         134 05 30 00.01 03 Product Data Cleats 2.1.1 G A/E


         135 05 30 00.01 03 Product Data Threaded Rods 2.1.2 G A/E


         136 05 30 00.01 03 Product Data Threaded Rods 2.1.2 G A/E


         137 05 30 00.01 03 Product Data Threaded Rods 3.1.1 G A/E


         138 05 30 00.01 03 Product Data Plates 2.1.2 G A/E


         139 05 30 00.01 03 Product Data Nuts and Washers 2.1.2 G A/E


         140 05 30 00.01 03 Product Data Grout 2.1.3 G A/E


         141 05 30 00.01 03 Product Data Sealants 2.1.4 G A/E


         142 05 30 00.01 03 Product Data Coating System Data Sheets 2.1.5 G A/E


         143 05 30 00.01 05 Design Data Design Calculations 2.1.1 G A/E


         144 05 30 00.01 07 Certificates Cleats 2.1.1 G A/E


         145 05 30 00.01 07 Certificates Threaded Rods 2.1.2 G A/E


         146 05 30 00.01 07 Certificates Threaded Rods 2.1.2 G A/E


         147 05 30 00.01 07 Certificates Threaded Rods 3.1.1 G A/E


         148 05 30 00.01 07 Certificates Plates 2.1.2 G A/E


         149 05 30 00.01 07 Certificates Nuts and Washers 2.1.2 G A/E


         150 05 30 00.01 07 Certificates Grout 2.1.3 G A/E


         151 05 30 00.01 07 Certificates Sealants 2.1.4 G A/E
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             1 01 11 00 01 Preconstruction Submittals Excavation Permits; 1.10 G (FEAD


             2 01 11 00 01 Preconstruction Submittals Hot Work Permits; 1.10 G (FEAD


             3 01 30 00 01 Preconstruction Submittals
List of contact personnel of the 
Contractor and Subcontractors


1.6.1  


             4 01 30 00 01 Preconstruction Submittals Certificates of insurance 1.5 G 


             5 01 30 00 01 Preconstruction Submittals View location map 1.3 G 


             6 01 30 00 01 Preconstruction Submittals Progress and completion pictures 1.4 G 


             7 01 30 00 01 Preconstruction Submittals Vehicle list 1.6.2 G 


             8 01 30 00 01 Preconstruction Submittals
Limited Authorization for Use of 
Hardcopy Data and Electronic Data


1.14 G 


             9 01 32 16 01 Preconstruction Submittals Construction Schedule 1.2  


           10 01 33 00 11 Closeout Submittals Submittal register 1.4.1 G 


           11 01 35 26 01 Preconstruction Submittals Accident Prevention Plan (APP) 1.7 G FEAD


           12 01 35 26 01 Preconstruction Submittals Activity Hazard Analysis (AHA) 1.8 G FEAD


           13 01 35 26 01 Preconstruction Submittals Crane Critical Lift Plan 1.7.1 G FEAD


           14 01 35 26 01 Preconstruction Submittals Crane Operators 1.6.1.5 G FEAD


           15 01 35 26 06 Test Reports Notifications and Reports 1.12 G FEAD


           16 01 35 26 06 Test Reports Accident Reports 1.12.2 G FEAD


           17 01 35 26 06 Test Reports Crane Reports 1.12.3 G FEAD


           18 01 35 26 07 Certificates Confined Space Entry Permit 1.9 G FEAD


           19 01 35 26 07 Certificates Hot work permit 1.9 G FEAD


           20 01 35 26 07 Certificates Excavation and road closure permit 1.9 G FEAD


           21 01 35 26 07 Certificates License Certificates 1.9 G FEAD


           22 01 35 26 07 Certificates
Contractor Safety Self-Evaluation 
Checklist


1.4 G FEAD


           23 01 35 26 07 Certificates
Third Party Certification of Barge-
Mounted Mobile Cranes


1.12.5 G FEAD


           24 01 35 26 07 Certificates Certificate of Compliance (Crane) 1.12.4 G FEAD


           25 01 35 26 07 Certificates
Machinery & Mechanized Equipment 
Certification Form


3.6.3 G FEAD


           26 01 45 00.00 20 01 Preconstruction Submittals Construction Quality Control (QC) Plan 1.6.1 G 


           27 01 45 00.00 20 01 Preconstruction Submittals QC Manager Resume 1.5.1.2  


           28 01 50 00 01 Preconstruction Submittals Construction Site Plan 1.4  


           29 01 50 00 01 Preconstruction Submittals Traffic Control Plan 3.3  


           30 01 50 00 01 Preconstruction Submittals Security Fence Plan 2.1.2  


           31 01 57 19.00 20 01 Preconstruction Submittals Preconstruction Survey 1.5.1 G 


           32 01 57 19.00 20 01 Preconstruction Submittals
Solid Waste Management Plan and 
Permit


3.4 G 


           33 01 57 19.00 20 01 Preconstruction Submittals Regulatory Notifications 1.5.2 G 


           34 01 57 19.00 20 01 Preconstruction Submittals Environmental Management Plan 3.1 G 


CONTRACTOR SCHEDULE 
DATES


CONTRACTOR 
ACTION APPROVING AUTHORITY


TITLE: Repairs to Fueling Wharf M-802


SUBMITTAL REGISTER
JOB NAME: Repairs to Fueling Wharf M-802
LOCATION: Yokose Terminal, Sasebo, Japan


CONTRACT NO:
CONTRACTOR:
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1.8  
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           99 03 01 30.71 06 Test Reports Elastomeric Joint Sealant 1.3.5 G A/E
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         101 03 01 30.71 06 Test Reports Aggregates 1.5.6.1 G A/E


         102 03 01 30.71 06 Test Reports Admixtures 1.6.3 G A/E


         103 03 01 30.71 06 Test Reports Cement 1.5.6.1 G A/E
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         105 03 01 30.71 07 Certificates Form Removal Schedule 1.5.4.2 G A/E
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         107 03 01 30.71 07 Certificates Mix Design 1.5.5 G A/E


         108 03 01 30.71 08 Manufacturer’s Instructions Pre-Packaged Material 3.8.3 G A/E


         109 03 01 30.71 08 Manufacturer’s Instructions Epoxy Paste Adhesive 2.1.5 G A/E


         110 03 01 30.71 08 Manufacturer’s Instructions Epoxy Injection Adhesive 2.1.6 G A/E


         111 03 01 30.71 08 Manufacturer’s Instructions Elastomeric Joint Sealant 1.3.5 G A/E
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         113 03 01 30.71 08 Manufacturer’s Instructions Admixtures 1.6.3 G A/E


         114 03 01 30.71 08 Manufacturer’s Instructions
Manufacturer's Material Safety Data 
Sheets


1.11  
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SECTION 00 31 10


METRIC MEASUREMENTS


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.


ASTM INTERNATIONAL (ASTM)


ASTM E 621 (1994e1; R 1999) Use of Metric (SI) Units 
in Building Design and Construction 
(Committee E-6 Supplement to E380)


IEEE/ASTM SI 10 (2002) American National Standard for Use 
of the International System of Units (SI): 
The Modern Metric System


1.2   GENERAL


This project includes metric units of measurements.  The metric units used 
are the International System of Units (SI) developed and maintained by the 
General Conference on Weights and Measures (CGPM); the name International 
System of Units and the international abbreviation SI were adopted by the 
11th CGPM in 1960.  A number of circumstances require that both metric SI 
units and English inch-pound (I-P) units be included in a section of the 
specifications.  When both metric and I-P measurements are included, the 
section may contain measurements for products that are manufactured to I-P 
dimensions and then expressed in mathematically converted metric value 
(soft metric) or, it may contain measurements for products that are 
manufactured to an industry recognized rounded metric (hard metric) 
dimensions but are allowed to be substituted by I-P products to comply with 
the law.  Dual measurements are also included to indicate industry and/or 
Government standards, test values or other controlling factors, such as the 
code requirements where I-P values are needed for clarity or to trace back 
to the referenced standards, test values or codes.


1.3   USE OF MEASUREMENTS IN SPECIFICATIONS


Measurements in specifications shall be either in SI or I-P units as 
indicated, except for soft metric measurements or as otherwise authorized.  
When only SI or I-P measurements are specified for a product, the product 
shall be procured in the specified units (SI or I-P) unless otherwise 
authorized by the Contracting Officer.  The Contractor shall be responsible 
for all associated labor and materials when authorized to substitute one 
system of units for another and for the final assembly and performance of 
the specified work and/or products.


1.3.1   Hard Metric


A hard metric measurement is indicated by an SI value with no expressed 
correlation to an I-P value.  Hard metric measurements are often used for 
field data such as distance from one point to another or distance above the 
floor.  Products are considered to be hard metric when they are 
manufactured to metric dimensions or have an industry recognized metric 
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designation.


1.3.2   Soft Metric


a.  A soft metric measurement is indicated by an SI value which is a 
mathematical conversion of the I-P value shown in parentheses 
(e.g. 38.1 mm (1-1/2 inches)).  Soft metric measurements are used 
for measurements pertaining to products, test values, and other 
situations where the I-P units are the standard for manufacture, 
verification, or other controlling factor.  The I-P value shall 
govern while the metric measurement is provided for information.


b.  A soft metric measurement is also indicated for products that are 
manufactured in industry designated metric dimensions but are 
required by law to allow substitute I-P products.  These 
measurements are indicated by a manufacturing hard metric product 
dimension followed by the substitute I-P equivalent value in 
parentheses (e.g., 190 x 190 x 390 mm (7-5/8 x 7-5/8 x 15-5/8 
inches)).


1.3.3   Neutral


A neutral measurement is indicated by an identifier which has no expressed 
relation to either an SI or an I-P value (e.g., American Wire Gage (AWG) 
which indicates thickness but in itself is neither SI nor I-P).


1.4   COORDINATION


Discrepancies, such as mismatches or product unavailability, arising from 
use of both metric and non-metric measurements and discrepancies between 
the measurements in the specifications and the measurements in the drawings 
shall be brought to the attention of the Contracting Officer for resolution.


1.5   RELATIONSHIP TO SUBMITTALS


Submittals for Government approval or for information only shall cover the 
SI or I-P products actually being furnished for the project.  The 
Contractor shall submit the required drawings and calculations in the same 
units used in the contract documents describing the product or requirement 
unless otherwise instructed or approved.  The Contractor shall use 
IEEE/ASTM SI 10 and ASTM E 621 as the basis for establishing metric 
measurements required to be used in submittals.


        -- End of Section --
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SECTION 00 41 00


BID SCHEDULES


PART 1   GENERAL


1.1   BASIS OF BIDS


1.1.1   Unit Price Schedule


This contract will be awarded as one lump sum with unit prices required for 
specifically selected work.  A schedule of the unit price work is contained 
in Standard Form SF 1442, "Solicitation, Offer and Award."  See Contract 
Clauses, "FAR 52.211-18, Variation in Estimated Quantity" and "FAR 
52.236-16, Quantity Surveys," "DFARS.236-7008, Contract Prices."
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Unit Prices Form


                                                    


(i)    Basis of Bid for Item 0001 shall be the Total Amount for Item 1 (Items 
1a through 1j, complete in accordance with the drawings and specifications.


    ______________________________________________________________________
    Item    Description          Estimated          Unit
                                 Quantity   Unit    Price    Amount
    ______________________________________________________________________
    
    0001a   All work complete in      Job   LS      XXX     $____________
            accordance with the
            drawings and
            specifications but
            not including the 
            work indicated or 
            specified under 
            0001b thru 0001n


    0001b   Additional 
            unspecified repairs
            designated on the 
            plans as:Repair A, 
            Underwater partial
            depth spall repair 
            75mm and greater without
            reinforcing steel using
            form and pump methods     1.25  SM      $______ $____________


    0001c   Additional unspecified    
            repairs designated on 
            the plans as:
            Repair B, Above water
            partial depth spall repair
            75mm and greater with
            exposed reinforcing steel
            for vertical surfaces
            using form and pump
            method                     0.3   SM      $______ $____________


    0001d   Additional unspecified
            repairs designated on
            the plans as:
            Repair C, Underwater
            partial depth spall repair
            75mm and greater with
            reinforcing steel using
            form and pump methods      0.15  SM      $______ $____________


    0001e   Additional unspecified
            repairs designated on 
            the plans as:
            Repair D, Kenchi
            block repair               0.6   SM      $______ $____________


    0001f   Additional unspecified


DOCUMENT 00 41 00  Page 2







Sasebo Pier 170 SASP170


Unit Prices Form


                                                    
            repairs designated on 
            the plans as:
            Repair E, Undermining
            of seawall                 1.4    M      $______ $____________


    0001g   Additional unspecified 
            repairs on the plans 
            as: Repair F, Partial
            depth deck spall repair
            0mm to 150mm deep using
            pour and trowel methods    2.3    SM     $______ $____________


    0001h   Additional unspecified
            repairs designated on 
            the plans as:
            Repair G, Edge
            spall/abrasion repair
            using form and pour
            methods                     21     M     $______ $____________
 
    0001i   Additional unspecified
            repairs designated on 
            the plans as:
            Repair H, Epoxy crack
            repair by pressure
            injection                   0.7    M     $______ $____________


    0001j   Additional unspecified
            repairs designated on 
            the plans as:
            Repair J, Epoxy gravity
            feed crack repair           36     M     $______ $____________


    0001k   Additional unspecified
            repairs designated on 
            the plans as:
            Repair K, Mooring ring
            spall repair               0.25    M     $______ $____________


    0001l   Additional unspecified
            repairs designated on 
            the plans as:
            Repair L, Separation in
            Seawall                      2     M     $______ $____________


    0001m   Additional unspecified
            repairs designated on 
            the plans as:
            Repair M, Railing corner
            spall repair                0.1    CM    $______ $____________


    0001n   Additional unspecified
            repairs designated on 
            the plans as:
            Repair N, Repair large
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Unit Prices Form


                                                    
            underwater void             0.5    CM    $______ $____________


                           Total Amount for Item 0001      $____________


  In the event there is a difference between a unit price and the extended 
total, the unit price will be held to be the intended bid.  If the bidder 
shows only the total price but fails to enter a unit price, the total divided 
by the estimated quantity will be held to be the intended unit price.


   -- End of Document --
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SECTION 02 41 00


DEMOLITION


PART 1   GENERAL


1.1   GENERAL REQUIREMENTS


Do not begin demolition until authorization is received from the 
Contracting Officer. Remove rubbish and debris from the project site. Store 
materials that cannot be removed daily in areas specified by the 
Contracting Officer.


1.2   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. Submit the following in accordance with Section 01 33 00 
"SUBMITTAL PROCEDURES":


SD-01, Preconstruction Submittals


Demolition Plan; G (FEAD)


Submit demolition and removal procedures for approval before work 
is started.


SD-07, Certificates


Disposal manifest for Solid Waste; G (FEAD)


SD-11, Closeout Submittals


Submit waste identification documentation in accordance with JEGS.; 
G (FEAD)


1.3   REGULATORY AND SAFETY REQUIREMENTS


Comply with federal, GOJ, prefectural, local, and Japan Environmental 
Governing Standards (JEGS) regarding hauling and disposal regulations.


1.4   DUST AND DEBRIS CONTROL


Prevent the spread of dust and debris and avoid the creation of a nuisance 
or hazard in the surrounding area. Do not use water if it results in 
hazardous or objectionable conditions such as, but not limited to, ice, 
flooding, or pollution. Vacuum and dust the work area daily. Sweep 
pavements as often as necessary to control the spread of debris that may 
result in foreign object damage potential to aircraft.


1.5   PROTECTION


1.5.1   Traffic Control Signs


Where pedestrian and driver safety is endangered in the area of removal 
work, use traffic barricades with flashing lights. Provide signal person if 
necessary. Notify the Contracting Officer prior to beginning such work.
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1.5.2   Items to Remain in Place


Take necessary precautions to avoid damage to existing items to remain in 
place, to be reused, or to remain the property of the Government. Repair or 
replace damaged items as approved by the Contracting Officer. Coordinate 
the work of this section with all other work indicated. Construct and 
maintain shoring, bracing, and supports as required. Ensure that structural 
elements are not overloaded. Increase structural supports or add new 
supports as may be required as a result of any cutting, removal, demolition 
work performed under this contract. Do not overload structural elements and 
pavements to remain. Provide new supports and reinforcement for existing 
construction weakened by demolition or removal work. Repair, reinforcement, 
or structural replacement require approval by the Contracting Officer prior
to performing such work.


1.5.3   Existing Construction


Do not disturb existing construction beyond the extent indicated or 
necessary for installation of new construction. Provide temporary shoring 
and bracing for support of building components to prevent settlement or 
migration of dust and dirt in all work areas. Remove dust, dirt, and debris 
from work areas daily. 


1.5.4   Weather Protection


When removing structures used to retain materials make sure the structure 
is not compromised and is protected from adverse weather, have materials 
and workmen ready to provide adequate and temporary covering of exposed 
areas.


1.5.5   Utility Services


Maintain existing utilities indicated to stay in service and protect 
against damage during demolition operations. Prior to start of works, the 
Contractor shall shut off utilities serving each area of removal as 
directed by the Government and disconnect and seal.


1.5.6   Facilities


Protect electrical and mechanical services and utilities. Where removal of 
existing utilities and pavement is specified or indicated, provide approved 
barricades, temporary covering of exposed areas, and temporary services or 
connections for electrical and mechanical utilities.Ensure that any 
elements deemed unstable are not left unsupported. Place secure bracing, 
shoring, or lateral supports as required on any cutting, removal, or 
demolition work performed under this contract that may become unstable.


1.6   BURNING


Burning will not be permitted.


1.7   REQUIRED DATA


The demolition plan shall include procedures for careful removal and 
disposition of materials specified to be salvaged, coordination with other 
work in progress, a disconnection schedule of utility services, and a
detailed description of methods and equipment to be used for each operation 
and of the sequence of operations. Provide procedures for safe conduct of 
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the work in accordance with EM 385-1-1.


1.8   ENVIRONMENTAL PROTECTION


As specified in Section 01 57 19.00 20, "Temporary Environmental Controls."


1.9   USE OF EXPLOSIVES


Use of explosives will not be permitted.


PART 2   PRODUCTS


2.1   FILL MATERIAL


Comply with excavating, backfilling, and compacting procedures for soils 
used as backfill material to fill basements, voids, depressions or 
excavations resulting from demolition of structures, as specified in 
Section 31 23 00.00 20, "Excavation and Fill".


PART 3   EXECUTION


3.1   EXISTING FACILITIES TO BE REMOVED


As indicated on drawings.


3.1.1   Related Materials


While removing existing materials as indicated on drawings, also remove the 
materials which are made no use for remaining materials or new works, 
unless otherwise indicated or specified.


3.2   FILLING


Fill holes, open basements, and other openings as indicated on drawing.


3.3   DISPOSITION OF MATERIAL


3.3.1   Title to Materials


Except where specified, all materials and equipment removed (except the 
materials and equipment to be reused, salvaged, and turn-in) shall become 
the property of the Contractor and shall be removed from Government 
property. Title to materials resulting from demolition, and materials and 
equipment to be removed, is vested in the Contractor upon approval by the 
Contracting Officer of the Contractor's demolition and removal procedures, 
and authorization by the Contracting Officer to begin demolition. The
Government will not be responsible for the condition or loss of, or damage 
to, such property after notice to proceed. Materials and equipment shall 
not be viewed by prospective purchasers or sold on the site.  Submit waste 
identification documentation in accordance with JEGS.


3.3.2   Reuse of Materials and Equipment


Verify normal operations of materials and equipments to be reused, before 
removing. Remove and store materials and equipment indicated warning sign 
to be reused or relocated to prevent damage, and reinstall as the work 
progresses.
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3.3.3   Hazardous and Regulated Materials and Equipment


3.3.3.1   Disposal manifest for Solid Waste


As specified in Section 01 57 19.00 20, "Temporary Environmental Controls."


3.4   CLEANUP


3.4.1   Debris and Rubbish


Remove and transport debris and rubbish in a manner that will prevent 
spillage on pavements, streets or adjacent areas. Clean up spillage from 
pavements, streets and adjacent areas.


       -- End of Section --
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SECTION 03 01 30.71


CONCRETE REHABILITATION


PART 1   GENERAL


Work under this section covers concrete repairs to the substructure, 
superstructure, and deck components as shown on the drawings and specified 
herein.


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.


AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)


ACI 117 (2010) Specifications for Tolerances for 
Concrete Construction and Materials and 
Commentary


ACI 304.2R (1996; R 2008) Placing Concrete by Pumping 
Methods


ACI 347 (2004; Errata 2008) Guide to Formwork for 
Concrete


ACI 546R (2004) Concrete Repair Guide


ACI 546.3R (2006) Guide for the Selection of 
Materials for the Repair of Concrete


ASTM INTERNATIONAL (ASTM)


ASTM A615/A615M (2009) Standard Specification for Deformed 
and Plain Carbon-Steel Bars for Concrete 
Reinforcement


ASTM C109/C109M (2011) Standard Test Method for 
Compressive Strength of Hydraulic Cement 
Mortars (Using 2-in. or (50-mm) Cube 
Specimens)


ASTM C117 (2004) Standard Test Method for Materials 
Finer than 75-um (No. 200) Sieve in 
Mineral Aggregates by Washing


ASTM C136 (2006) Standard Test Method for Sieve 
Analysis of Fine and Coarse Aggregates


ASTM C143/C143M (2010) Standard Test Method for Slump of 
Hydraulic-Cement Concrete


ASTM C31/C31M (2010) Standard Practice for Making and 
Curing Concrete Test Specimens in the Field


ASTM C39/C39M (2011) Standard Test Method for 
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Compressive Strength of Cylindrical 
Concrete Specimens


ASTM C496/C496M (2011) Standard Test Method for Splitting 
Tensile Strength of Cylindrical Concrete 
Specimens


ASTM C881/C881M (2010) Standard Specification for 
Epoxy-Resin-Base Bonding Systems for 
Concrete


ASTM C920 (2011) Standard Specification for 
Elastomeric Joint Sealants


INTERNATIONAL CONCRETE REPAIR INSTITUTE (ICRI)


320.2R (2009) Guide for Selecting and Specifying 
Materials for Repair of Concrete Surfaces


U.S. ARMY CORPS OF ENGINEERS (USACE)


COE CRD-C 400 (1963) Requirements for Water for Use in 
Mixing or Curing Concrete


EM 385-1-1 (2008; Errata 1-2010; Changes 1-3 2010; 
Changes 4-6 2011) Safety and Health 
Requirements Manual


CONCRETE SAWING AND DRILLING ASSOCIATION (CSDA)


CSDA-W-104 (June 1, 1998) Track Mounted Wall Sawing


1.2   DEFINITIONS


The concrete and concrete repair terminology and definitions used are 
provided by ACI 116R and ICRI "Concrete Repair Terminology" unless 
otherwise defined in the specifications.


1.2.1   Concrete


A composite material that consists essentially of a binding medium within 
which are embedded particles or fragments of aggregate, usually a 
combination of fine aggregate and coarse aggregate.  In Portland cement 
concrete, the binder is a mixture of Portland cement and water, with or 
without admixtures.


1.2.2   Pre-Packaged Repair Material


A composite material that consists of a mixture of cement paste, and fine 
aggregate, with or without admixtures for concrete restoration.


1.2.3   Cement-Based Repair Material


A material consisting of portland cement and/or other cementitious 
materials as a binder and aggregate for concrete restoration. As used in 
this specification, cement-based materials include materials with polymer 
modifiers.
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1.2.4   Epoxy Injection Adhesive


A low viscosity epoxy resin system pumped under pressure into cracks.


1.2.5   Epoxy Paste Adhesive


An epoxy paste material used to seal cracks and attach injection ports to 
concrete surfaces.


1.2.6   Elastomeric Joint Filler


A self leveling sealant to fill joints in concrete.


1.3   REPAIR MATERIAL PERFORMANCE REQUIREMENTS


All repair materials should be in accordance with applicable provisions of 
ACI 546.3R, ICRI Guideline No. 320.2R and conform to the following 
requirements.


The most important characteristics governing the selection of repair 
materials for this project is the repair materials durability, 
compatibility with the existing substrate, and sensitivity to cracking 
caused by restrained volume changes. The critical material properties that 
affect its resistance to cracking include splitting tensile strength and 
drying shrinkage.


1.3.1   Concrete


1.3.2   Pre-Packaged Repair Material


Pre-packaged material should satisfy the following performance criteria:


1.3.2.1   Form and Pump Repair Material


Property Test Method Criteria


Compressive Strength ASTM C109/C109M 3,000 psi (minimum) @ 28 
Days


Splitting Tensile 
Strength


ASTM C496/C496M 300 psi (minimum) @ 28 
Days


Drying Shrinkage ASTM C157/C157M 0.05% (maximum) @ 28 Days


Restrained Shrinkage 
Cracking


ASTM C1581 No Cracks within 14 Days


Chloride Ion Pentration ASTM C1201 or AASHTO 
T277


2,000 coulombs (maximum) 
@ 28 Days


Bond Strength ASTM C882/C882M 2,000 psi (minimum) @ 28 
Days


1.3.2.2   Hand Troweling Repair Material


Property Test Method Criteria


Compressive Strength ASTM C109/C109M 3,000 psi (minimum) @ 28 
Days
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Property Test Method Criteria


Splitting Tensile 
Strength


ASTM C496/C496M 300 psi (minimum) @ 28 
Days


Drying Shrinkage ASTM C157/C157M 0.05% (maximum) @ 28 Days


Restrained Shrinkage 
Cracking


ASTM C1581 No Cracks within 14 Days


Chloride Ion Pentration ASTM C1201 or AASHTO 
T277


2,000 coulombs (maximum) 
@ 28 Days


Bond Strength ASTM C882/C882M 2,000 psi (minimum) @ 28 
Days


1.3.3   Epoxy Paste Adhesive


Epoxy paste adhesive for injection port installation shall conform to 
ASTM C881/C881M, Type IV, Grade 3.


1.3.4   Epoxy Injection Adhesive


Epoxy injection adhesive for crack repair shall conform to ASTM C881/C881M, 
Type IV, Grade 1.


1.3.5   Elastomeric Joint Sealant


The elastomeric joint sealant shall conform to ASTM C920, Type S, Grade P, 
Class 25, Ute T for horizontal joints.


1.4   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only. When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:


SD-01 Preconstruction Submittals


Repair Plan; G, A/E
Testing Technicians; G A/E
Testing Agencies; G, A/E
Submit statements that the concrete testing technicians and 
agencies meet the specified requirements.
Field Survey Results; G, A/E
Letter of Acceptance of Government's Defect Quantities; G, A/E


SD-02 Shop Drawings


Method of Performing the Surface Preparation; G, A/E
Formwork; G, A/E


SD-03 Product Data


Concrete; G, A/E
Reinforcing Steel; G, A/E
Pre-Packaged Repair Material; G, A/E
Epoxy Paste Adhesive; G, A/E
Epoxy Injection Adhesive; G, A/E
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Elastomeric Joint Sealant; G, A/E
Admixtures; G, A/E


SD-05 Design Data


Repair Material Mixing Proportioning; G, A/E
Trial Batch; G, A/E


SD-06 Test Reports


Concrete; G, A/E
Pre-Packaged Repair Material; G, A/E
Epoxy Paste Adhesive; G, A/E
Epoxy Injection Adhesive; G, A/E
Elastomeric Joint Sealant; G, A/E
Aggregates; G, A/E
Admixtures; G, A/E
Cement; G, A/E
Water; G, A/E


SD-07 Certificates


Form Removal Schedule; G, A/E
Placement and Compaction; G, A/E
Mix Design; G, A/E


Manufacturer's certifications should be submitted with test results for 
proposed materials. Certificates should certify compliance with the 
appropriate specification referenced herein. Do not place materials 
without prior approval from the Contracting Officer.


SD-08 Manufacturer's Instructions


Pre-Packaged Material; G, A/E
Epoxy Paste Adhesive; G, A/E
Epoxy Injection Adhesive; G, A/E
Elastomeric Joint Sealant; G, A/E
Admixtures; G, A/E


Submit manufacturer's written surface preparation, mixing, 
application and curing instructions for each type of material.


Manufacturer's Material Safety Data Sheets


Submit manufacturer's Material Safety Data Sheets for epoxies, 
polyurethane's, and other potentially hazardous materials.


1.5   QUALITY ASSURANCE


Halt work when weather conditions detrimentally affect the quality of 
patching or bonding concrete.  Apply epoxy resin materials only when the 
contact surfaces are completely dry and if the atmospheric and surface 
temperature ranges are suitable for the specified epoxy material.  Follow 
manufacturer's instructions for weather conditions and temperature ranges.


1.5.1   Qualifications


Submit Contractor qualifications and worker qualifications for approval in 
accordance with paragraph SUBMITTALS. The submittals shall, where 
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applicable, identify individuals who will be working on this contract and 
their relevant experience. Do not make changes in approved personnel 
without prior approval of the Contracting Officer.


1.5.1.1   Contractor Qualifications


The Contractor performing the repair work shall have been involved in a 
minimum of 3 concrete repair projects similar in size and scope to this 
project for at least 5 years.


Contractor should be capable of demonstrating successful experience in all 
types of repairs specified in this project.


1.5.1.2   Worker Qualifications


Each worker engaged in the use of specialized removal or application 
equipment, including saw operators, form-and-pump process, epoxy injection 
process, shall have satisfactorily completed an instruction program in the 
operation of the equipment. Each worker engaged in the operation of 
specialized equipment for the contract work shall have a minimum of 3 years 
of experience in the operation of the equipment.


1.5.1.3   Field Testing Technicians and Agency


The individuals who sample and test concrete and other repair materials as 
required in this specification shall have demonstrated a knowledge and 
ability to perform the necessary test procedures equivalent to the ACI 
minimum guidelines for certification of Concrete Field Testing Technicians, 
Grade 1.


Testing agencies that perform testing service on concrete materials shall 
meet the requirements of ASTM C 1077 and/or ACI 311.


1.5.2   Regulatory Requirements


Perform all work in accordance with applicable Federal, State and local 
safety, health and environmental requirements, and EM 385-1-1.  The 
Contractor shall be responsible for obtaining all permits required by 
Federal, State and local agencies for the performance of the work.


1.5.3   Pre-Construction Conference


Before starting the repair project, the Contracting Officer or authorized 
representative shall meet the Contractor's project manager and 
superintendents at the pre-construction conference. At this meeting, the 
Contractor should present a work schedule to determine its acceptability to 
the owner and determine if there are going to be any conflicts with daily 
operations that should be resolved. 


All aspects of field demonstrations, application procedures, repair 
materials, and corrosion protection employed should be discussed to ensure 
that the Contractors' personnel understand all aspects of the repair 
project. The conference shall also include competent technical 
representatives of repair materials and corrosion protection systems 
manufactures. 
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1.5.4   Drawings


1.5.4.1   Formwork


ACI 347.  Include design calculations indicating arrangement of forms, 
sizes and grades of supports (lumber), panels, and related components. 
Indicate placement schedule, construction, and location and method of 
forming control joints. Include locations of inserts, pipework, conduit, 
sleeves, and other embedded items. Furnish drawings and descriptions of 
shoring and reshoring methods as required for horizontal concrete members.


1.5.4.2   Form Removal Schedule


Submit schedule for form removal indicating element and minimum length of 
time for form removal. Submit technical literature of forming material or 
liner, form release agent, form ties, and gasketing to prevent leakage at 
form and construction joints. Provide a full description of materials and 
methods to be used to patch form-tie holes.


1.5.5   Repair Material Mixing Proportioning


Submit, at least 45 days before work commences, a repair material mixture 
proportioning for each use. Test reports shall accompany the mixture 
proportions. Identify the proposed source of the materials and state the 
proportions of each constituent. When determining the mix design, use 
samples of materials to be used on the job.


a. Trial batch: Trial batches and testing requirements for various repair 
materials specified shall be the responsibility of the material 
manufacturer and Contractor. The pre-packaged material manufacturers 
shall be on-site for all trial batch operations. The laboratory 
performing the tests shall be on site and shall conform to ASTM C 1077.  
Samples of aggregates shall be obtained in accordance with the 
requirements of ASTM D 75.  Samples of materials including the 
aggregate shall be representative of those proposed for the project and 
shall be accompanied by the manufacturer's test reports indicating 
compliance with applicable specified requirements. Trial mixtures 
having proportions, consistencies, and air content suitable for the 
work shall be made based on methodology described in ACI 211.4R, which 
will produce a range of strength encompassing those required for the 
work.


b. Supporting criteria: Include in the submittal the following data for 
each trial batch:


(1) Proporations by weight


(2) Unit weights and specific gravities of consituents


(3) Batch weights


(4) Compressive strengths in accordance with the following:


Material Specimen Size Test


Concrete 3 by 6 inch cylinders ASTM C39/C39M
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Material Specimen Size Test


Mortar 2 inch cubes ASTM C109/C109M


(5) Curing time


(6) Working time


(7) Slump


(8) Air content


1.5.6   Test Reports


1.5.6.1   Concrete


Include the following:


a.  Compressive Strength


b.  Aggregates


c.  Admixtures


d.  Cement


1.5.6.2   Pre-Packaged Repair Material


Include the following:


a.  Compressive Strength 


b.  Splitting Tensile Strength 


c.  Drying Shrinkage 


d.  Restrained Shrinkage Cracking 


e.  Chloride Ion Penetration 


f.  Bond Strength 


g.  Aggregates 


h.  Admixtures 


i.  Cement 


1.5.6.3   Water


Submit test results.


1.5.7   Placement and Compaction


a.  Submit technical literature for equipment and methods proposed for use 
in placing repair material. Include pumping or conveying equipment 
including type, size and material for pipe, valve characteristics, and 
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the maximum length and height concrete will be pumped. No adjustments 
shall be made to the mixture design to facilitate pumping.


b.  Submit technical literature for equipment and methods proposed for 
vibrating and compacting repair material. Submittal shall include 
technical literature describing the equipment including vibrator 
diameter, length, frequency, amplitude, centrifugal force, and 
manufacturer's description of the radius of influence under load. Where 
flat work is to be cast, provide similar information relative to the 
proposed compacting screed or other method to ensure dense placement. 


1.5.8   Repair Plan


Submit the proposed methods for constructing or repairing each type of 
concrete repair. The plan shall include, but shall not be limited to, 
repair materials to be used with specific information on products and/or 
constituents, and requirements for handling, storage, etc., equipment to be 
used, surface preparation, and requirements for placement, finishing, 
curing and protection specific to the materials used. Repair plan shall 
also contain a proposed schedule for repairs. Submit the repair plan for 
approval 30 days after notice to proceed, in accordance with paragraph 
SUBMITTAL.


1.5.9   Field Demonstration


Field demonstrations shall be completed on each repair method to verify the 
method of performing the surface preparation, formwork placement (if 
needed), repair material, and placement technique prior to production 
repair work. Materials utilized in field demonstrations shall be tested in 
accordance with Section 3.8, Field Quality Control.


Successful completion of the field demonstration will be determined by the 
results of the test reports and the inspection of the repair at 28 days to 
ensure that the requirements of this specification have been met.


1.5.9.1   Spall Repairs


Trial spall repairs should be undertaken by the Contractor for each type of 
repair far enough before the repair project is scheduled to start to allow 
curing of repair materials and completion of the evaluation tests. 
Evaluation test results should be in compliance with the requirements of 
this specification.


Trial spall repairs should include a spall repair of 0.2 meters or greater 
in the underside of a pile cap utilizing form and pump material, a spall 
under .02 meters in a beam utilizing hand troweling material, and a spall 
over .02 meters in the top of deck utilizing pour and trowel material. 


Trial sample repairs should be carried out using the same concrete removal 
and surface preparation methods, and the same materials and application 
methods as those to be used in the work. New trial sample repairs should be 
carried out if any changes in materials and equipment occur during the 
course of the work.


The formwork should be removed after 7 days and the repair should be 
checked to ensure that the requirements of this specification have been 
met. Hammer sounding for debonding should be conducted along with pull-off 
bond tests after 28 days. The tests should be performed on completed sample 
repairs.
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The direct pull-off bond test should be conducted for the acceptance of 
each trial sample repair. Three individual pull-off tests should be 
performed in each trial repair in accordance with the ICRI Guideline No. 
03739. Bond strength should not be less than 150 psi. Repair areas damaged 
by pull-off tests should be repaired.


If the trial sample repair is not accepted by the Contracting Officer, the 
Contractor should remove the repair, reapply and test the repair until the 
satisfactory results are obtained at no additional cost to the Government.


The quality and appearance of the sample repairs should be subject to the 
approval of the contracting officer, and if not judged satisfactory, 
additional sample repairs should be performed and tested until approval is 
attained.


The surface preparation procedures, repair materials and application 
techniques used in conducting the approved sample repairs should be 
employed in the repair project.


1.6   DELIVERY, STORAGE, AND HANDLING


1.6.1   Packing, Shipping, Handling, and Unloading


Inspect materials delivered to site for damage, unload and store with a 
minimum of handling. Deliver resin components and aggregate materials in 
original sealed containers where applicable.


1.6.2   Polymer Materials


Storage areas shall be in a windowless and weatherproof, but ventilated, 
insulated noncombustible building. Store polymer materials at temperatures 
between 4 degrees C to 29 degrees C. Do not allow polymer materials to 
freeze.


1.6.3   Chemical Admixtures


Protect chemical admixtures and store and maintain between 4 degrees C to 
32 degrees C. Remove from the site any admixtures subjected to temperatures 
outside this range, or stored for longer than recommended by the 
manufacturer. Do not use any admixture that has been in storage for longer 
than recommended by the manufacturer. Remove such materials from the site.


1.7   PROJECT/SITE CONDITIONS


1.7.1   Environmental Requirements


Do not place repair materials when weather conditions detrimentally affect 
the quality of the finished product. Do not place cement-based repair 
materials when the air temperature is below 4 degrees C in the shade. When 
air temperature is likely to exceed 32 degrees C, the cement-based repair 
material shall have a temperature not exceeding 29 degrees C when 
deposited, and the surface of such placed cement-based repair material 
shall be kept damp with a water fog until the approved curing medium is 
applied. Do not place polymer-modified repair materials when the air 
temperature is below 7 degrees C or above 29 degrees C unless approved by 
the polymer manufacturer. Do not place sealant in cracks when the 
temperature is below 10 degrees C. Placement restrictions for other 
materials shall be in accordance with the manufacturer's published 
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literature. Halt work when weather conditions are potentially detrimental 
to the quality of repairing or bonding concrete. Apply epoxy resin 
materials only when the contact surfaces are completely dry and if the 
ambient and surface temperature ranges are suitable for the specified epoxy 
material. Follow manufacturer's instructions for weather conditions and 
temperature ranges.


1.7.2   Existing Conditions


1.7.2.1   Embedded Materials


The contract drawings and reference drawings do not constitute a complete 
description of all metal parts and other materials that may be encountered, 
but represent the best information available to the Government. Other 
items, or different locations for items shown, may exist. Exercise care to 
avoid drilling through functional embedded items intended to remain in 
service. The Contractor's selection of equipment and methods shall consider 
the presence of such materials, and the Government will not be responsible 
in any way for the effect of such items on the Contractor's equipment or 
progress. Where indicated, remove existing metal items to the limits noted 
on drawings.


1.8   SEQUENCING AND SCHEDULING


Unless otherwise specified, perform the work in such sequence that new work 
does not damage previously completed work. Do not perform concrete removal 
and other operations which cause vibrations within 10 meters of repair 
materials that have cured less than 24 hours. Provide protective measures 
as required to protect completed work.


1.9   CONSTRUCTION TOLERANCES


1.9.1   Concrete Depth Removal


Remove concrete to the lines of removal indicated on the contract drawings. 
A tolerance of plus or minus 25 mm will be allowed about the lines 
indicated. Concrete removals that vary by more than the indicated tolerance 
will not be acceptable, unless approved by the Contracting Officer. 
Unauthorized concrete removals shall be repaired by the Contractor to the 
satisfaction of the Contracting Officer and at no additional cost to the 
Government.


1.9.2   Concrete Area Removal


Area removal tolerance shall be within 25% of the areas indicated in the 
contract drawings. Concrete removals that vary by more than the indicated 
tolerance will not be acceptable, unless approved by the Contracting 
Officer. Unauthorized concrete removals shall be repaired by the Contractor 
to the satisfaction of the Contracting Officer and at no additional cost to 
the Government.


1.9.3   Repair Materials and Products


Place repair materials to the lines indicated on the drawings. Construction 
tolerances for concrete and mortar repair materials shall meet the 
requirements of ACI 117.
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1.10   Field Measurements


Prior to beginning any repair work, the contractor shall perform a survey 
of the pier to verify all repair quantities and locations indicated on the 
drawings. The contractor shall notify the government in writing of any 
discrepancies effecting the quantities, price or schedule of the work prior 
to beginning construction.


Contractor shall submit the field survey results and Letter of Acceptance 
of Government's Defect Quantities.


1.11   SAFETY


Perform all work performed in accordance with EM 385-1-1.  To protect 
personnel from overexposure to toxic materials, conform to the applicable 
Manufacturer's Material Safety Data Sheets (MSDS) or local regulation.


PART 2   PRODUCTS


2.1   MATERIALS


2.1.1   Concrete


2.1.2   Pre-Packaged Repair Material


2.1.2.1   Form-and-Pump Placement


The pre-packaged form and pump materials should be extended with coarse 
aggregate in accordance with the manufacturers written instructions. The 
test data should meet the performance requirements specified in Section 
1.3.2.1 Products that are considered meeting these requirements include, 
but are not limited to the following:


Sika Montop 611 (extended with 3/8" aggregate) Sika Corporation 


Forment (extended with 3/8" aggregate) Conproco Corporation 


Structural Concrete S300 (extended with 3/8" aggregate) Five Star 
Products, Inc.


2.1.2.2   Hand Troweling Placement


The test data should meet the performance requirements specified in Section 
1.3.2.2 Products that are considered meeting these requirements include, 
but are not limited to the following:


Sikatop 123 Plus Sika Corporation 


Conpro Set Conproco Corporation 


Vericoat Supreme Euclid Chemical Company


2.1.3   Water


Water for cleaning, mixing and curing shall be fresh, clean, potable, and 
free of injurious amounts of oil, acid, salt, or alkali, except that 
non-potable water may be used if it meets the requirements of COE CRD-C 400.
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2.1.4   Reinforcing Steel


Steel bars shall comply with the requirements of ASTM A615/A615M, deformed, 
Grade 60 and sizes shown unless noted otherwise.


2.1.5   Epoxy Paste Adhesive


The test data should meet the performance requirements specified in Section 
1.3.4.  Products that are considered meeting these requirements include, 
but are not limited to the following:


Sikadur 31 HiMod Gel Sika Corporation


Euco 452 Gel Euclid Chemical Company


Epogel ChemREX, Inc.


2.1.6   Epoxy Injection Adhesive


The test data should meet the performance requirements specified in Section 
1.3.5.  Products that are considered meeting these requirements include, 
but are not limited to the following:


Sikadur 52 Sika Corporation


Eucopoxy Injection Resin Euclid Chemical Company


Denepox Rapid Gel DeNeef Construction Chemical, Inc.


2.1.7   Elastomeric Joint Sealant


The test data should meet the performance requirements specified in Section 
1.3.8.  Products that are considered meeting these requirements include, 
but are not limited to the following:


Sikaflex 1c SL Sika Corporation


2.1.8   Bonding Compound


Bonding compounds shall not be permitted. Provide a roughened clean surface 
for bonding.


2.2   MIXTURE PROPORTIONING


2.2.1   Concrete


Mixes for concrete shall meet the requirements specified in Section 1.3.1. 
Approved batch tickets shall be furnished for each load of concrete.


2.2.2   Pre-Packaged Repair Material


Proportion materials in accordance with manufacturer's recommendations. 
Materials shall comply with the requirements of Section 1.3.2. PART 3 
EXECUTION.
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PART 3   EXECUTION


3.1   EQUIPMENT


Assemble at the site of the work sufficient equipment that is dependable, 
appropriate and adequate to accomplish the work specified and as 
recommended by product manufacturers. Deliver the equipment a sufficient 
time before the start of repairs to permit thorough inspection, calibration 
of weighing and measuring devices, adjustment of parts, and the making of 
any repairs that may be required. Machines, tools, and equipment used in 
the performance of the work shall be approved before the work is started 
and shall be maintained in satisfactory condition at all times. Maintain 
the equipment in good working condition. 


3.1.1   Surface Preparation and Mixing Equipment


Surface preparation and mixing equipment shall be in accordance with the 
specifications and manufacturers recommendations.


3.1.2   Epoxy Mixing Equipment


Use a container recommended by the epoxy manufacturer as the mixing vessel. 
Use a power drive (air or spark-proof) propeller type blade for mixing 
except that hand mixing may be used for small batches. Use equipment 
specified by epoxy manufacturer for field mixing of aggregates and epoxy 
resin.


3.1.3   Drilling Equipment


Use percussion or rotary drilling equipment of a type suitable for the 
depth, diameter and material to be drilled. Use only rotary drilling 
equipment where vibration from percussion drilling could damage the 
concrete to remain or adjacent structures. Use equipment capable of 
maintaining the required alignment.


3.1.4   Diamond-Blade Cutting


Use diamond-blade cutting for cutting through relatively thin sections and 
defining limits of removal to be performed by other methods. Perform 
diamond blade cutting using equipment of the correct type and power and 
with appropriate blade composition for the material being cut.


3.1.5   Demolition Equipment


3.1.5.1   Hydrodemolition Equipment


Use hydromilling equipment consisting of filtering and pumping units. The 
equipment shall operate at a noise level of less than 90 decibels at a 
distance of 50 feet from the equipment. The equipment shall produce a 
highly roughened, bondable surface.


3.1.5.2   Mechanical Demolition Equipment


Use 15 pound breaker for removal of concrete above reinforcing steel. Use 
15 pound chipping hammer to remove concrete around reinforcing steel.


3.1.6   Pumping Equipment


The specified form-and-pump free-flowing repairs require pumping through a 
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pump line to the formed cavity. Use hydraulic/swing valve pump for the best 
results. All pumping equipment must have adequate controls to regulate flow 
rates and pressure.


3.2   PROTECTION


3.2.1   Protection of Existing Features


Before beginning any concrete removal work, carefully survey the structure 
and examine the drawings and specifications to determine the extent of the 
work. Take all necessary precautions to insure against damage to existing 
concrete or other structures to remain in place, and repair or replace any 
damage to such items as approved by the Contracting Officer at no 
additional cost to the Government. Carefully coordinate the work of this 
section with all other work, and construct and maintain shoring, bracing 
and supports, as required. Insure that structural elements are not 
overloaded, and increase structural supports or add new supports as may be 
required as a result of any removal work performed under any part of this 
contract.


3.2.2   Protection of Personnel


Insure that adequate measures are in place to protect workers, facility 
operation personnel and the public from injury due to the operations being 
performed. Provide protective measures in accordance with EM 385-1-1.


3.3   REMOVAL OF EXISTING CONCRETE


The following is intended to supplement Section 02 41 00 Demolition.


3.3.1   General


Remove the existing concrete in the area to be repaired to the minimum 
depth indicated on the drawings and to such additional depth where 
necessary to expose a surface of sound concrete that is uncontaminated by 
oils, greases, or deicing salts or solutions. Remove concrete with care to 
avoid damage to adjacent structures and concrete that is not to be repaired 
under this contract and embedded metal that is not to be removed. Repair 
any such damage at no additional cost to the Government. Mark on the 
surface the limits of concrete removal for approval by the Contracting 
Officer prior to any removal.


Care must be exercised to ensure that further damage to reinforcement is 
not caused by the concrete removal process. Chipping operation can damage 
reinforcing steel and/or its bond to existing concrete if used. Constant 
vigilance must be exercised to assure maintenance of the necessary 
standards of workmanship. For this reason, a reinforcing bar locator should 
be used to determine the depth, size, quantity, and approximate location of 
the reinforcement in the concrete.


Care should be taken not to vibrate the reinforcement or otherwise cause 
damage to its bond to concrete adjacent to the repair area. 


Do not remove metal and other embedded items exposed during the concrete 
removal operations without authorization of the Contracting Officer. Unless 
otherwise indicated, continue removal using appropriate equipment to remove 
sound and unsound concrete and to eliminate any offsets in the area to be 
repaired which would cause an abrupt change in thickness of the repair and 
to remove protrusions between holes. Variations in the final prepared 
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surface shall not exceed the nominal maximum size aggregate of the repair 
material, except for relatively thin repairs in which case the variation 
shall not exceed 25 percent of the repair thickness. Any removal beyond the 
limits shown on the drawings shall be approved by the Contracting Officer 
prior to performing the additional removal. All equipment and removal 
methods shall comply with applicable sections of EM 385-1-1 and ACI 546R. 


Concrete removal addresses deteriorated and damaged material. Some sound 
concrete, however, may be removed to permit structural modifications and to 
ensure that all unsound material is removed. The effectiveness of various 
removal techniques can differ for deteriorated and sound concrete. Some 
techniques may be more effective in sound concrete, while others may work 
better for deteriorated concrete. 


Concrete removal techniques selected should be effective, safe, economical, 
environmentally friendly, and minimize damage to the concrete left in 
place. The removal technique chosen may have a significant effect on the 
length of time that a structure will be out of service. Some techniques 
permit a a significant portion of the work to be accomplished without 
removing the structure from service. The same removal technique, however, 
may not be suitable for all portions of a given structure. 


3.3.1.1   Determination of Removal Limits


Approximate locations and areas of repairs are indicated on the drawings. 
Determine actual locations and limits of deteriorated concrete by visual 
inspection and by tapping with a hammer or steel rod and listening for dull 
or hollow sounds. On horizontal surfaces, a chain drag may be used in lieu 
of the hammer or rod. Perform sounding in the presence of the Contracting 
Officer or authorized representative. Mark areas where sounding does not 
produce a solid tone with highly visible paint. After the investigation 
process is completed, the Contracting Officer will inspect the areas marked 
by the Contractor to confirm the limits of removal. Do not remove concrete 
from these areas until the Contracting Officer or authorized representative 
approves the areas. Upon completion of removal, sound the surface and 
remove any additional concrete until testing produces a solid tone.


Areas requiring repair should be modified to provide for simple layouts. 
The layouts shall provide for reduced boundary edge length and eliminate 
acute angles.


Removal of concrete around reinforcing bars shall extend to point where bar 
is well bonded to concrete and free of corrosion products.


In cases where apparently corroded or heavily oxidized reinforcing bars 
extend beyond marked repair areas into apparently sound concrete, the 
Contracting Officer shall direct contractor how far to extend limits of 
repair area.


The extent and depth of concrete removal in each repair area shall be 
measured and recorded on drawings by the contractor. 


3.3.1.2   Perimeter Saw Cut


For repair areas make a perpendicular saw cut at 25 mm deep, but no deeper 
than the reinforcing steel, 25 mm outside of the area to be repaired to 
delineate the perimeter of the repair area and avoid feather edges. The 
perimeter saw cut shall be beveled 3 to 5 degrees away from the repair 
areas. Exercise care not to cut through existing steel reinforcement or 
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embedded metal that is not to be removed. Perform sawing in accordance with 
CSDA-W-104, except as specified herein.


The disc cut surfaces should be roughened prior to application of a repair 
material. It is best achieved by shot blasting at the same time as final 
surface preparation of exposed reinforcement and concrete in repair cavity 
is conducted. Care should be exercised when roughening the disc cut 
surfaces to prevent damage to the cavity edges. 


3.3.1.3   Reinforcing Steel


Exposing and undercutting reinforcing steel in the repair area should be 
accomplished by initial concrete removal operations. The reinforcing bars 
exposed in the repair areas should be undercut a minimum of 25 mm or 6 mm 
larger than the largest size aggregate in repair material. Removal of 
concrete around reinforcing bars should extend to the point where bars are 
well bonded to concrete and free of corrosion. 


Following the concrete removal operation, carefully inspect the condition 
of all exposed reinforcing bars in accordance with ICRI 210.4. 


The purpose of the inspection is to determine whether the reinforcing steel 
is capable of performing as intended by the design. If the cross-section of 
the repair has been reduced by corrosion by more than 20%, add supplemental 
bars as shown on the drawings. 


Concrete reinforcement shall conform to the requirements of ASTM A615/A615M.  
Where the bond between the concrete and any reinforcing steel has been 
destroyed, or where the concrete deterioration is caused by corrosion of 
the reinforcing steel, remove the adjacent concrete to a depth that will 
permit cleaning of the steel and bonding of the concrete.


When uncoated reinforcing steel is exposed in the repair area application 
of a protective coating should not be done, because it may cause corrosion 
in areas immediately adjacent to a repair.


3.3.2   Impacting


Take adequate precautions to prevent impact equipment from vibrating on 
reinforcing steel. All demolition equipment shall be subject to approval of 
the Contracting Officer.


3.4   MIXING MATERIALS


Make batches small enough to ensure placement before binder sets. Mix 
materials in accordance with manufacturer's recommendations.


3.5   SUBSTRATE SURFACE PREPARATION


3.5.1   General


Regardless of the nature of repair material and methods of its application, 
the repair is only as good as the surface preparation of the substrate to 
form a composite system with the repair material.


The surface of existing concrete and reinforcement should be prepared in 
accordance with applicable requirements of ICRI 210.4 and ACI 546R unless 
specified otherwise.
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After removal of concrete to the specified limits, clean the surface to 
which the repair material is to be applied to remove dust, debris and 
laitance. Perform final cleaning immediately prior to placement of the 
repair material. Unless otherwise specified, keep the existing concrete wet 
for a minimum of 12 hours and dried prior to placing new concrete. The 
surface shall be dry with no standing water on the surface upon which 
concrete is placed (Saturated Surface Dry(SSD)). 


3.5.2   Cleaning


Mechanical demolition equipment leaves the resulting surface with varying 
degrees of microcracks and fractures, commonly referred to as "bruising." 
Bruising creates a zone of weakness that will affect the bond of the repair 
material to the substrate. Removal subjects the concrete substrate to a 
wide range of dynamic loads and the resulting bruising will depend on the 
method used and the quality of the concrete. The depth of the bruised layer 
varies, but is typically on the order of 3.0 mm. Use shotblasting or 
hydrodemolition equipment capable of eroding the substrate concrete surface 
with amplitude of about 3 mm.


Perform all cleaning operations to the satisfaction of the Contracting 
Officer. Protect adjacent structures and embedded items. Use potable water 
for cleaning operations. Perform a preliminary cleaning as soon as the 
chipping and trimming are completed to remove loose materials and dust 
particles. Clean surfaces to which new concrete is to be bonded in 
accordance with ACI 546R, Concrete Repair Guide, Chapter 2, Concrete 
Removal, Preparation, and Repair Techniques. Final cleaning shall remove 
all laitance, scum, dirt, oil, grease, and loose or disintegrated concrete. 
Perform additional surface chipping to remove coarse aggregate that is 
undercut by cleaning process. Perform such additional chipping as 
determined necessary by the Contracting Officer at no additional cost to 
the Government. Wire brush, shotblast, or hydroblast metal surfaces against 
which the concrete is to be placed to remove rust and other contaminants 
which would prevent proper bond with the concrete. Perform final cleaning 
immediately prior to concrete placement. Protect all work from 
contamination during all phases of cleanup and preparation prior to repair.


3.5.3   Rust Cleaning


Freshly cleaned reinforcing steel may rust between the time it is cleaned 
and the time repair material is placed. If the rust that forms is tightly 
bonded to the rebar that it cannot be removed by wire brushing, no action 
should be taken. If the rust is loosely bonded so as to inhibit bond 
between the steel rebar and the repair material, the reinforcement should 
be cleaned again before repair material is placed.


3.5.4   Waste Water Disposal


Dispose of waste water employed in demolition, curing, washing, and rinsing 
or concrete surfaces in a manner such that the waste water does not stain, 
discolor, or effect exposed surfaces of the structure, or damage the 
environment of the project area.


3.6   SURFACE REPAIRS


3.6.1   General


Three repair methods are specified for this project
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a.  Form and Pump material applications should be employed for all mooring 
hardware foundations, underwater, vertical and overhead repair 
locations with repair areas greater than 75mm.


b.  Hand Troweling material applications should be employed for all deck 
soffit and substructure vertical and overhead repair locations with 
repair areas of less than 75mm in depth.


c.  Pour-and-trowel material applications should be employed for all above 
water horizontal repairs.


3.6.2   Formwork


Formwork for repairs involving form-and-pump method should be constructed 
in accordance with ACI 347, except for the calculation of form pressure. 
Form pressure should be designed for a minimum of 14 psi in accordance with 
ACI E 706, Surface Repair Using Form-and-Pump Techniques. Maximum pressure 
exerted on formwork occurs after the formed cavity is full and pressurized. 
Forms should be constructed to fit tightly against existing concrete 
surfaces. Preformed foam gaskets or cast in place foam should be used to 
address difficult to match surfaces. Remove forms after 7 days. 


When it is necessary to attach formwork to the structure, anchor bolts need 
to be SS or removed completely.  No ferous metal bolt or connector shall be 
left within 75mm of the concrete surface.  All holes shall be filled 
completely with concrete restoration material.


3.6.3   Form-and-Pump Repairs


3.6.3.1   General


The form-and-pump repairs should be performed in accordance with ACI E 706, 
Surface Repair Using form-and-pump Techniques.


The form-and-pump is an advanced repair method - a multi-step process of 
preparing and constructing formwork, and pumping the repair material into 
the cavity confined by formwork and existing concrete substrate. Prior to 
construction of the formwork, any substrate surfaces that may cause air to 
become trapped during the pumping operations must be trimmed, or vent tubes 
installed.


3.6.3.2   Pumping Procedure


Pumping of the repair material mixtures should be in conformance with 
ACI 304.2R, ACI E 706 and specified requirements. Attachment of the pump 
line hose to the formwork can be achieved by use of plumbing fittings with 
flanges and ball valves or with the use of a pump line attachment with hand 
held friction fit insertion followed by wooden plugs.


The sequence of material placement and amount of ports into the formed 
cavity depends on location and geometry of the repair involved. Vertical 
surfaces should start at the lowest point, filling in the manner that 
prevents air entrapment. Arrangement of ports for pump line attachments is 
usually horizontal with spacing of 1 meter in grid form. Pumping continues 
even after material flow occurs from adjacent ports to expel air. When the 
flow is without intrusion of air, the pump is temporarily shut off, the 
port closed off, and the pump line connected to the adjacent port that has 
seen flow. The sequence is continued until the cavity is filled. In some 
conditions, the cavity can be pumped from one port. In this situation, each 


SECTION 03 01 30.71  Page 19







Sasebo Pier 170 SASP170


adjacent port is capped off as flow occurs. It is necessary to monitor 
pump-line pressure to prevent excessive backpressure when pumping long 
distances. Once the cavity is filled, the full-line pressure is available 
to pressurize the formed cavity.


Before starting the pumping operation, there should be a direct, continuous 
communication established between the pump operator and crew at the 
formwork. The crew at the formwork should direct the pump.


Care must be exercised in the final pressurization because the excessive 
pump-line pressure (hydraulic pumps can exert in excess of 800 psi} may 
cause the form to fail. Pressure gauges should be attached to the pump line 
near the exit to monitor cavity pressure. If the formwork fails due to 
over-pressurization, the failure will generally occur as a slight movement 
in a form panel seam or perimeter seal. The failure is not explosive 
because there is no stored energy.


Overhead placements are accomplished by starting at an extremity of the 
surface and proceeding in a fashion similar to vertical placements. 
Material will flow radically from the injection port to the adjacent ports.


Exterior vibrators may be used for repair consolidation as conditions 
determined by the trial sample repairs require. All vibration operations 
should be completed prior to pressurizing the form. Vibration after 
pressurization may cause unwanted movement and overstressing of the form.


3.6.3.3   Curing


The form-and-pump material repairs should be cured in forms for no less 
than 7 days.


3.6.4   Hand-Troweling Repairs


3.6.4.1   General


This repair technique is critically dependent on the skill of the mason. 
Masons must have proven experience in hand-troweling repairs, and close 
quality control should be conducted.


3.6.4.2   Concrete Surface Treatment


The final concrete surface treatment, prior to application of the repair 
material, should be performed in accordance with the manufacturers' 
instructions.


3.6.4.3   Application


Proper troweling techniques should be used to prevent the entrapment of air 
at the bonding surface, which will negatively affect the bond strength. 


Special care must be exercised in achieving full intimate contact and 
consolidation of hand-troweled repair material around the exposed 
reinforcement.


3.6.4.4   Curing


Start curing as soon as possible after finishing operations have been 
completed. If drying occurs soon after material is placed, it may cause 
surface crazing and cracking. Use a fog spray immediately after finishing, 
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if necessary, to protect against rapid drying, and cover with wet burlap, 
plastic sheets, or waterproof papers as soon as these materials can be 
placed without marring the surface. Keep covers constantly wet for 7 days 
minimum. 


Curing of finished repairs should be performed in accordance with the 
manufacturers' instructions. 


3.7   CRACK REPAIR


3.7.1   Routing and Sealing


3.7.1.1   Preparation


Clean cracks by saw cutting or routing to provide the proper profile for 
sealants.  After the crack is sawcut or routed, clean the surfaces by 
sandblasting and/or waterjetting.  Adjust the height, angle of inclination 
and the size of the nozzle as necessary to provide satisfactory results.  
Provide protective covers and barriers as require to prevent over-spary 
onto adjacent surfaces.  Remove dust, dirt and loosely bonded materials 
resulting from cleaning.  Ensure surfaces are dry before application of 
repair material.  Apply bond breaker to the bottom of the routed or sawed 
crack.  Where cracks extend through surfaces to be repaired, make the 
repair first and then tool, rout or saw the original line of the cracks 
into the repaired area.


3.7.1.2   Rate of Progress


Limit the stages of crack sealing, which includes preparation and placement 
of bond breaker, so only that length of crack that can be sealed during the 
same workday is prepared.


3.7.1.3   Time of Application


Seal prepared cracks immediately following the cleaning and drying 
process.  Walls of the prepared crack shall be surface dry, and the 
atmospheric and concrete temperatures shall be above 10 degrees C at the 
time of application of the sealant.  Provide an approved temporary seal for 
open routed cracks that cannot be sealed under the conditions specified.


3.7.1.4   Sealing


Do not apply sealant until the prepared cracks have been inspected and 
approved.  Fill the cracks from the bottom up and tool the top surface as 
indicated or as recommended by the manufacturer.  Apply sealant as 
recommended by the manufacturer.


3.7.2   Epoxy Resin Injection


3.7.2.1   Crack Preparation


Clean each crack of dust, dirt, loose concrete and unsound material by 
vacuuming or flushing with water and allowing to dry to remove free water 
in the crack.


3.7.2.2   Application of Epoxy Paste Adhesive


Insert a valve at both ends of each crack, at the junction of two cracks, 
and along the length of each crack at 16 inch intervals.  Fill crack 
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between valves with crack epoxy paste adhesive in accordance with the 
manufacturer's recommendations.


3.7.2.3   Application of Epoxy Injection Adhesive


After crack epoxy paste adhesive has hardened and cured, pump epoxy 
injection adhesive into valve at one end of crack in accordance with the 
manufacturer's recommendations.  For vertical surfaces start at lowest 
valve and work upwards.  As epoxy injection adhesive appears at next valve, 
pinch pumping valve closed and move to next valve and commence pumping.  
Continue procedure until other end of crack is reached.  Avoid delays in 
pumping operation.  After epoxy injection adhesive has hardened and cured 
grind valves off flush with concrete surface.  Coat areas of valves with 
epoxy paste adhesive and allow to harden and cure.


3.8   FIELD QUALITY CONTROL


3.8.1   General


An independent material inspection and testing contractor shall perform the 
required field inspection and test procedures outlined in this section, on 
a daily basis when concrete is being delivered or when pre-packaged mortar 
material is being batched on-site.


3.8.2   Preparations for Placing


Inspect prepared surfaces, forms, and embedded items in sufficient time 
prior to each placement of repair material to certify that the surfaces are 
ready to receive the repair material.


3.8.3   Concrete and Pre-Packaged Material Testing


3.8.3.1   Time and Mix Pot Life


Verify repair material has not exceeded allowable time or pot life. 


3.8.3.2   Sampling


Collect representative sample of fresh concrete or pre-packaged mortar 
repair material to perform test specified in conformance with ASTM C 172 
and ASTM C31/C31M. 


3.8.3.3   Temperature


Test temperature twice during each shift that the repair material is 
produced.


3.8.3.4   Air Content


Test air content twice during each shift that repair material is placed. 
Obtain samples in accordance with ASTM C 172 and test in accordance with 
ASTM C 231.


3.8.3.5   Slump


Test slump twice during each shift that repair material is produced. Obtain 
samples in accordance with ASTM C 172 and test in accordance with 
ASTM C143/C143M.
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3.8.3.6   Consolidation and Protection


Ensure that the repair material is properly consolidated, finished, 
protected, and cured. 


3.8.3.7   Splitting Tensile Tests


Prepare splitting tensile test specimens during each shift that the repair 
material is produced in accordance with ASTM C31/C31M and cure at the site 
under the same conditions as the repair. Test in accordance with 
ASTM C496/C496M.


3.8.3.8   Compression Tests


Prepare compression test specimens during each shift that the repair 
material is produced in accordance with ASTM C31/C31M and cure at the site 
under the same conditions as the repair. Test in accordance with 
ASTM C109/C109M or ASTM C39/C39M.


3.8.3.9   Curing


a.  Moist-Curing Inspections - At least once each shift, and once per 
day on nonwork days, inspect all areas subject to moist curing. 
Note and record the surface moisture condition.


b.  Sheet-Curing Inspection - At least once each shift and once per 
day on nonwork days, inspect all areas being cured using material 
sheets.


Note and record the condition of the covering and the tightness of the laps 
and tapes.


3.8.3.10   Aggregates


Test gradation in accordance with ASTM C136 and ASTM C117.  Determine the 
percent passing the No. 200 sieve by washing in accordance with ASTM C117.


3.8.4   Action Required


3.8.4.1   Placing


The placing foreman shall not permit placing to begin until he has verified 
that appropriate placement, consolidation and finishing equipment, which 
are in working order and have competent operators, are available.


3.8.4.2   Time and Mix Pot Life


Dispose of material if it is beyond the designated time or pot life.


3.8.4.3   Air Content


Whenever a test result is outside the specification limits, do not deliver 
the concrete to the forms and adjust the dosage of the air-entrainment 
admixture.


3.8.4.4   Slump


Whenever a test result is outside the specification limits, do not deliver 
the concrete to the forms and an adjustment should be made in the batch 
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weights of water and fine aggregate. The adjustments are to be made so that 
the water-cementitious materials ratio does not exceed that specified in 
the submitted concrete mixture proportion. 


3.8.4.5   Temperature


Whenever a test result is outside the specified limits, dispose of material 
and prepare a new batch.


3.8.4.6   Curing


a.  Moist-Curing Corrective Action - When a daily inspection report 
lists an area of inadequate curing, take immediate corrective 
action, and extend the required curing period for such areas by 
one (1) day.


b.  Sheet-Curing Corrective Action - When a daily inspection report 
lists any tears, holes, or laps or joints that are not completely 
closed, promptly repair the tears and holes or replace the sheets, 
close the joints, and extend the required curing period for those 
areas by one (1) day.


3.8.4.7   Laboratory Test Results


If compression, splitting tensile and/or dry shrinking test results fall 
outside of specified limits, remove defective material and install material 
meeting specified limits.


3.8.5   Final Inspection and Acceptance Testing


Following completion of the work, inspect repairs for cracking, crazing, 
delamination, unsoundness, staining and other defects. Inspect the finish 
and surface tolerances of the repairs to verify that all requirements have 
been met. Repair all surfaces exhibiting defects as directed at no cost to 
the Government when defects are due to Contractor workmanship or 
procedures. 


Perform repair acceptance pull-off bond testing in accordance with the ICRI 
Guideline No. 03730, "Guide to Using In-Situ Tensile Pull-Off Tests to 
Evaluate Bond of Concrete Surface Materials" and ASTM D 1583. 


Perform completed repair acceptance pull-off bond testing at ages 
consistent with the trial repair pull off testing. Perform a minimum of 
three pull off tests on each of the repair methods; form and pump repairs 
and hand troweling repairs. 


The location of each individual test in designated test areas should be 
selected by the Contracting Officer prior to repair application and marked 
on a drawing in order to avoid cutting the reinforcing steel during the 
test performance. 


The following acceptance criteria should be satisfied:


a.  Minimum Bond Strength
No individual test result is below 75% of the specified pull-off 
bond strength.


b.  Average Bond Strength
Average pull-off bond strength of the specimens is not less than 
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the specified strength.


3.8.6   Reports


Report the results of all tests and inspections conducted at the project 
site informally at the end of each shift and in writing weekly and deliver 
within 3 days after the end of each weekly reporting period. 


Reports on lab tests shall be submitted with 35 days of pouring operations. 


3.8.7   Manufacturer Field Service


Provide the services of a manufacturer's technical representative 
experienced in mixture proportioning and placement procedures approved for 
the repair materials. 


Provide, at no additional cost to the Government, the services of the 
manufacturer's experienced technical representative during mixture 
proportioning, planning and production. The manufacturer's representative 
shall be available for consultation by both the Contractor and the 
Contracting Officer during mixture proportioning, planning, and production 
of the materials and shall be on-site immediately prior to and during at 
least the first placement of the material, and at other times if directed. 


3.9   CLEAN UP


Clean all surfaces of concrete and adjacent facilities which are stained by 
dirt, oil, grease, fuel, or other byproducts that are created by the 
construction operations with detergent and pressure wash. Dispose of debris 
in accordance with applicable local, state, and federal laws.


3.10   PROTECTION PRIOR TO ACCEPTANCE


Where shelter or other protective measures are provided for repair during 
inclement weather, maintain such protective measures until the repair 
material has cured and discontinuance of the measures is authorized.


3.11   FINAL ACCEPTANCE


Contractor to seal all cracks in repairs prior to the end of the warranty 
period at the 11 month period. Cracks shall be repaired with a flexible 
sealer. 


        -- End of Section --
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SECTION 03 30 53


MISCELLANEOUS CAST-IN-PLACE CONCRETE


PART 1   GENERAL


1.1   SUMMARY


Perform all work in accordance with ACI MCP SET Parts 2 and 3.


1.2   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.


AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)


ACI MCP SET (2012) Manual of Concrete Practice


ASTM INTERNATIONAL (ASTM)


ASTM A185/A185M (2007) Standard Specification for Steel 
Welded Wire Reinforcement, Plain, for 
Concrete


ASTM A615/A615M (2012) Standard Specification for Deformed 
and Plain Carbon-Steel Bars for Concrete 
Reinforcement


ASTM C1064/C1064M (2011) Standard Test Method for 
Temperature of Freshly Mixed 
Hydraulic-Cement Concrete


ASTM C1260 (2007) Standard Test Method for Potential 
Alkali Reactivity of Aggregates 
(Mortar-Bar Method)


ASTM C143/C143M (2010a) Standard Test Method for Slump of 
Hydraulic-Cement Concrete


ASTM C150/C150M (2012) Standard Specification for Portland 
Cement


ASTM C1567 (2011) Standard Test Method for Potential 
Alkali-Silica Reactivity of Combinations 
of Cementitious Materials and Aggregate 
(Accelerated Mortar-Bar Method)


ASTM C171 (2007) Standard Specification for Sheet 
Materials for Curing Concrete


ASTM C172/C172M (2010) Standard Practice for Sampling 
Freshly Mixed Concrete


ASTM C173/C173M (2010b) Standard Test Method for Air 
Content of Freshly Mixed Concrete by the 
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Volumetric Method


ASTM C231/C231M (2010) Standard Test Method for Air 
Content of Freshly Mixed Concrete by the 
Pressure Method


ASTM C260/C260M (2010a) Standard Specification for 
Air-Entraining Admixtures for Concrete


ASTM C309 (2011) Standard Specification for Liquid 
Membrane-Forming Compounds for Curing 
Concrete


ASTM C31/C31M (2010) Standard Practice for Making and 
Curing Concrete Test Specimens in the Field


ASTM C39/C39M (2012) Standard Test Method for 
Compressive Strength of Cylindrical 
Concrete Specimens


ASTM C494/C494M (2011) Standard Specification for Chemical 
Admixtures for Concrete


ASTM C595/C595M (2012) Standard Specification for Blended 
Hydraulic Cements


ASTM C618 (2012) Standard Specification for Coal Fly 
Ash and Raw or Calcined Natural Pozzolan 
for Use in Concrete


ASTM C685/C685M (2011) Concrete Made by Volumetric 
Batching and Continuous Mixing


ASTM C94/C94M (2012) Standard Specification for 
Ready-Mixed Concrete


ASTM D75/D75M (2009) Standard Practice for Sampling 
Aggregates


U.S. ARMY CORPS OF ENGINEERS (USACE)


COE CRD-C 400 (1963) Requirements for Water for Use in 
Mixing or Curing Concrete


U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)


40 CFR 247 Comprehensive Procurement Guideline for 
Products Containing Recovered Materials


1.3   SYSTEM DESCRIPTION


The Government retains the option to sample and test aggregates and 
concrete to determine compliance with the specifications.  Provide 
facilities and labor as may be necessary to assist the Government in 
procurement of representative test samples.  Obtain samples of aggregates 
at the point of batching in accordance with ASTM D75/D75M.  Sample concrete 
in accordance with ASTM C172/C172M.  Determine slump and air content in 
accordance with ASTM C143/C143M and ASTM C231/C231M, respectively, when 
cylinders are molded.  Prepare, cure, and transport compression test 
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specimens in accordance with ASTM C31/C31M.  Test compression test 
specimens in accordance with ASTM C39/C39M.  Take samples for strength 
tests not less than once each shift in which concrete is produced from each 
class of concrete required.  Provide a minimum of three specimens from each 
sample; two to be tested at 42 days (90 days if pozzolan is used) for 
acceptance, and one will be tested at 7 days for information.


1.3.1   Strength


Acceptance test results are the average strengths of two specimens tested 
at 42 days (90 days if pozzolan is used).  The strength of the concrete is 
considered satisfactory so long as the average of three consecutive 
acceptance test results equal or exceed the specified compressive strength, 
f'c, and no individual acceptance test result falls below f'c by more than 
3.4 MPa.


1.3.2   Construction Tolerances


Apply a Class "C" finish to all surfaces except those specified to receive 
a Class "D" finish.  Apply a Class "D" finish  to all post-construction 
surfaces which will be permanently concealed.  Surface requirements for the 
classes of finish required are as specified in Part 4 of ACI MCP SET.


1.3.3   Concrete Mixture Proportions


Concrete mixture proportions are the responsibility of the Contractor.  
Mixture proportions shall include the dry weights of cementitious 
material(s); the nominal maximum size of the coarse aggregate; the specific 
gravities, absorptions, and saturated surface-dry weights of fine and 
coarse aggregates; the quantities, types, and names of admixtures; and 
quantity of water per cubic meter of concrete.  Provide materials included 
in the mixture proportions of the same type and from the same source as 
will be used on the project.  Specified compressive strength f'c shall be 
30 MPa at 28 days (90 days if pozzolan is used).  The maximum nominal size 
coarse aggregate is 19 mm, in accordance with ACI MCP SET Part 3.  The air 
content shall be between 4.5 and 7.5 percent with a slump between 50 and 
125 mm.  The maximum water cement ratio is 0.40.  Submit the applicable 
test reports and mixture proportions that will produce concrete of the 
quality required, ten days prior to placement of concrete.


1.4   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:


SD-02 Shop Drawings


Installation Drawings


SD-03 Product Data


Air-Entraining Admixture
Accelerating Admixture
Water-Reducing or Retarding Admixture
Curing Materials
Batching and Mixing Equipment
Conveying and Placing Concrete
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Formwork
Forms
Ready-Mix Concrete
Mix Design Data
Air-Entraining Admixtures
Fly Ash
Accessories
Curing Compound


SD-06 Test Reports


Aggregates
Concrete Mixture Proportions
Compressive Strength Testing
Slump


SD-07 Certificates


Bill of Lading
Cementitious Materials


1.5   QUALITY ASSURANCE


Indicate specific locations of Concrete Placement, Forms, Steel 
Reinforcement, Accessories, Construction Joints, and Control Joints on 
installation drawings and include, but not be limited to, square meters of 
concrete placements, thicknesses and widths, plan dimensions, and 
arrangement of cast-in-place concrete section.


1.5.1   Regulatory Requirements


Contractor shall follow all applicable regulatory requirements.


PART 2   PRODUCTS


2.1   MATERIALS


Submit manufacturer's literature from suppliers which demonstrates 
compliance with applicable specifications for the specified materials.


2.1.1   Cementitious Materials


Submit Manufacturer's certificates of compliance, accompanied by mill test 
reports, attesting that the concrete materials meet the requirements of the 
specifications in accordance with the Special Clause "CERTIFICATES OF 
COMPLIANCE".  Also, certificates for all material conforming to EPA's 
Comprehensive Procurement Guidelines (CPG), in accordance with 40 CFR 247.  
Provide cementitious materials that conform to the appropriate 
specifications listed:


2.1.1.1   Portland Cement


ASTM C150/C150M, Type II, low heat cement.


2.1.1.2   Blended Hydraulic Cement


ASTM C595/C595M, Type IP or IPM.
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2.1.1.3   Pozzolan


Provide pozzolan that conforms to ASTM C618, Class C or F, including 
requirements of Tables 1A and 2A.


2.1.2   Aggregates


Fine and coarse aggregates shall "be tested and evaluated for 
alkali-aggregate reactivity in accordance with ASTM C1260.  Perform 
evaluation of fine and coarse aggregates separately and in combination, 
matching the proposed mix design proportioning.  All results of the 
separate and combination testing shall have a measured expansion less than 
0.10 (0.08) percent at 16 days after casting.  If the test data indicates 
an expansion of 0.10 (0.08) percent or greater, reject the aggregate(s) or 
perform additional testing using ASTM C1260 and ASTM C1567.  Perform the 
additional testing using ASTM C1260 and ASTM C1567 using the low alkali low 
heat Portland Cement in combination with Class F fly ash.  Use Class F fly 
ash in the range of 25 to 40 percent of the total cementitious material by 
mass".  Submit certificates of compliance and test reports for aggregates 
showing the material(s) meets the quality and grading requirements of the 
specifications under which it is furnished.


2.1.3   Admixtures


Admixtures to be used, when required or approved, shall comply with the 
appropriate specification listed.  Retest chemical admixtures that have 
been in storage at the project site, for longer than 6 months or that have 
been subjected to freezing, at the expense of the Contractor at the request 
of the Contracting Officer and will be rejected if test results are not 
satisfactory.


2.1.3.1   Air-Entraining Admixture


Provide air-entraining admixture that meets the requirements of 
ASTM C260/C260M.


2.1.3.2   Accelerating Admixture


Not allowed.


2.1.3.3   Water-Reducing or Retarding Admixture


Provide water-reducing or retarding admixture meeting the requirements of 
ASTM C494/C494M, Type A, B, or D.  High-range water reducing admixture Type 
F or G may be used only when approved, approval being contingent upon 
particular placement requirements as described in the Contractor's Quality 
Control Plan.


2.1.4   Water


Use fresh, clean, potable water for mixing and curing, free from injurious 
amounts of oil, acid, salt, or alkali, except that unpotable water may be 
used if it meets the requirements of COE CRD-C 400.


2.1.5   Reinforcing Steel


Provide reinforcing bars conforming to the requirements of ASTM A615/A615M, 
Grade 60.  Welded steel wire fabric shall conform to the requirements of 
ASTM A185/A185M.  Details of reinforcement not shown shall be in accordance 
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with ACI MCP SET Part 3, Chapters 7 and 12.


2.1.6   Formwork


The design and engineering of the formwork as well as its construction, 
will be the responsibility of the Contractor.  Submit formwork design prior 
to the first concrete placement.


2.1.7   Form Coatings


Coat forms, for exposed surfaces, with a nonstaining form oil to be applied 
shortly before concrete is placed.


2.1.8   Curing Materials


Provide curing materials conforming to the following requirements.


2.1.8.1   Impervious Sheet Materials


Impervious sheet materials, ASTM C171, type optional, except polyethylene 
film, if used, shall be white opaque.


2.2   READY-MIX CONCRETE


a.  Concrete shall be ready-mix concrete with mix design data 
conforming to ACI MCP SET Part 2.  Bill of Lading for each ready-mix 
concrete delivery shall be in accordance with ASTM C94/C94M.


b.  All concrete elements:  30 megapascal minimum compressive strength 
as determined in 42 calendar days.


c.  Slump:  25 to 100 mm according to ASTM C143/C143M and ACI MCP SET 
Part 1.


d.  Portland Cement conforming to ASTM C150/C150M, Type 11, low heat 
cement.


e.  Blended hydraulic cement conforming to ASTM C595/C595M, Type IP or 
IPM.


f.  Use one brand and type of cement for formed concrete having 
exposed-to-view finished surfaces.


g.  Air-Entraining Admixtures conforming to ASTM C260/C260M.  Exterior 
concrete exposed to freezing needs to be air-entrained 5 to 6 percent 
by volume.


h.  Water-reducing admixtures, retarding admixtures, accelerating 
admixtures, water-reducing and accelerating admixtures, and 
water-reducing and retarding admixtures shall conform to ASTM C494/C494M.


i.  Fly Ash is required as a supplementary cementitious material and 
shall conform to ASTM C618, Class F with 4 percent maximum loss on 
ignition and 35 percent maximum cement replacement by weight.  Submit 
documentation in compliance with 40 CFR 247.
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2.3   STEEL REINFORCEMENT


2.3.1   Deformed Steel Bars


Provide steel bars conforming to ASTM A615/A615M, Grade 410 MPa ACI MCP SET 
Parts 2 and 3.


2.3.2   Welded Wire Fabric


Provide welded wire fabric conforming to ASTM A185/A185M.


2.4   FORMS


Forms shall be of wood, steel, or other approved material and conform to 
ACI MCP SET, Parts 2 and 3.


Provide form release conforming to ACI MCP SET, Part 4.


2.5   ACCESSORIES


2.5.1   Curing Compound


Provide curing compound conforming to ASTM C309.


PART 3   EXECUTION


3.1   PREPARATION


Prepare construction joints to expose coarse aggregate.  The surface shall 
be clean, damp, and free of laitance.  Construct ramps and walkways, as 
necessary, to allow safe and expeditious access for concrete and workmen.  
Remove snow, ice, standing or flowing water, loose particles, debris, and 
foreign matter.  Earth foundations shall be satisfactorily compacted.  
Ensure spare vibrators are available.  The entire preparation shall be 
accepted by the Government prior to placing.


3.1.1   Embedded Items


Secure reinforcement in place after joints, anchors, and other embedded 
items have been positioned.  Arrange internal ties so that when the forms 
are removed the metal part of the tie is not less than 75 mm from concrete 
surfaces permanently exposed to view or exposed to water on the finished 
structures.  Embedded items shall be free of oil and other foreign matters 
such as loose coatings or rust, paint, and scale.  The embedding of wood in 
concrete is permitted only when specifically authorized or directed.  All 
batching and mixing equipment needed to place, consolidate, protect, and 
cure the concrete shall be at the placement site and in good operating 
condition.


3.1.2   Formwork Installation


Forms shall be properly aligned, adequately supported, and mortar-tight.  
Provide smooth form surfaces, free from irregularities, dents, sags, or 
holes when used for permanently exposed faces.  Chamfer all exposed joints 
and edges , unless otherwise indicated.
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3.1.3   Production of Concrete


3.1.3.1   Ready-Mixed Concrete


Provide ready-mixed concrete conforming to ASTM C94/C94M except as 
otherwise specified.


3.1.3.2   Concrete Made by Volumetric Batching and Continuous Mixing


Concrete made by volumetric batching and continuous mixing shall conform to 
ASTM C685/C685M.


3.2   CONVEYING AND PLACING CONCRETE


Concrete placement is not permitted when weather conditions prevent proper 
placement and consolidation without approval.  When concrete is mixed 
and/or transported by a truck mixer, deliver the concrete to the site of 
the work completing the discharge within 1-1/2 hours or 45 minutes when the 
placing temperature is 30 degrees C or greater unless a retarding admixture 
is used.  Convey concrete from the mixer to the forms as rapidly as 
practicable by methods which prevent segregation or loss of ingredients.  
Concrete shall be in place and consolidated within 15 minutes after 
discharge from the mixer.  Deposit concrete as close as possible to its 
final position in the forms and regulate it so that it may be effectively 
consolidated in horizontal layers 450 mm or less in thickness with a 
minimum of lateral movement.  Carry on the placement at such a rate that 
the formation of cold joints will be prevented.  Submit Methods and 
equipment for transporting, handling, depositing, and consolidating the 
concrete prior to the first concrete placement.  Perform conveying and 
placing concrete in conformance with the following:


3.2.1   Consolidation


Consolidate each layer of concrete by rodding, spading, or internal 
vibrating equipment.  Systematically accomplish internal vibration by 
inserting the vibrator through the fresh concrete in the layer below at a 
uniform spacing over the entire area of placement.  The distance between 
insertions shall be approximately 1.5 times the radius of action of the 
vibrator and overlay the adjacent, just-vibrated area by approximately 100 
mm.  Ensure that the vibrator penetrates rapidly to the bottom of the layer 
and at least 150 mm into the layer below, if such a layer exists.  Hold 
vibrator stationary until the concrete is consolidated and then withdraw it 
slowly at the rate of about 75 mm per second.


3.2.2   Cold-Weather Requirements


No concrete is to be mixed or placed when the ambient temperature is below 
2 degrees C or if the ambient temperature is below 5 degrees C and 
falling.  Provide suitable covering and other means as approved for 
maintaining the concrete at a temperature of at least 10 degrees C for not 
less than 72 hours after placing and at a temperature above freezing for 
the remainder of the curing period.  Do not mix salt, chemicals, or other 
foreign materials with the concrete to prevent freezing.  Remove and 
replace concrete damaged by freezing at the expense of the Contractor.


3.2.3   Hot-Weather Requirements


When the rate of evaporation of surface moisture, as determined by use of 
Figure 1 of ACI MCP SET Part 2, is expected to exceed 1 kg/square meter per 
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hour, provisions for windbreaks, shading, fog spraying, or covering with a 
light-colored material shall be made in advance of placement, and such 
protective measures taken as quickly as finishing operations will allow.


3.2.4   Lifts in Concrete


Deposit concrete in horizontal layers not to exceed 600 mm in thickness.  
Carry on placement at a rate that prevents the formation of cold joints.


3.3   FORM REMOVAL


Do not remove forms before 7 days after concrete placement, except as 
otherwise specifically authorized.  Do not remove supporting forms and 
shoring until the concrete has cured for at least 7 days.  When conditions 
require longer curing periods, forms shall remain in place.


3.4   FINISHING


3.4.1   Temperature Requirement


Do not finish or repair concrete when either the concrete or the ambient 
temperature is below 10 degrees C.


3.4.2   Finishing Formed Surfaces


Remove all fins and loose materials , and surface defects including filling 
of tie holes.  Repair all honeycomb areas and other defects.  Remove all 
unsound concrete from areas to be repaired.  Surface defects greater than 
13 mm in diameter and holes left by removal of tie rods in all surfaces not 
to receive additional concrete shall be reamed or chipped and filled with 
dry-pack mortar.  Brush-coat the prepared area with an approved epoxy resin 
or latex bonding compound or with a neat cement grout after dampening and 
filling with mortar or concrete.  The cement used in mortar or concrete for 
repairs to all surfaces permanently exposed to view shall be a blend of 
portland cement and white cement so that the final color when cured is the 
same as adjacent concrete.


3.4.3   Finishing Unformed Surfaces


Float finish all unformed surfaces, that are not to be covered by 
additional concrete or backfill, to elevations shown, unless otherwise 
specified.  Surfaces to receive additional concrete or backfill shall be 
brought to the elevations shown and left as a true and regular surface.  
Slope exterior surfaces for drainage unless otherwise shown.  Carefully 
make joints with a jointing tool.  Finish unformed surfaces to a tolerance 
of 10 mm for a float finish as determined by a 3 m straightedge placed on 
surfaces shown on the drawings to be level or having a constant slope.  Do 
not perform finishing while there is excess moisture or bleeding water on 
the surface.  No water or cement is to be added to the surface during 
finishing.


3.4.3.1   Float Finish


Provide float finished surfaces, screeded and darbied or bullfloated to 
eliminate the ridges and to fill in the voids left by the screed.  In 
addition, the darby or bullfloat shall fill all surface voids and only 
slightly embed the coarse aggregate below the surface of the fresh 
concrete.  When the water sheen disappears and the concrete supports a 
person's weight without deep imprint, complete floating.  Floating shall 


SECTION 03 30 53  Page 9







Sasebo Pier 170 SASP170


embed large aggregates just beneath the surface, remove slight 
imperfections, humps, and voids to produce a plane surface, compact the 
concrete, and consolidate mortar at the surface.


3.5   CURING AND PROTECTION


Beginning immediately after placement, and continuing for at least 7 days, 
cure and protect all concrete from premature drying, extremes in 
temperature, rapid temperature change, freezing, mechanical damage, and 
exposure to rain or flowing water.  Provide all materials and equipment 
needed for adequate curing and protection at the site of the placement 
prior to the start of concrete placement.  Accomplish moisture preservation 
of moisture for concrete surfaces not in contact with forms by one of the 
following methods:


a.  Continuous sprinkling or ponding.


b.  Application of absorptive mats or fabrics kept continuously wet.


c.  Application of sand kept continuously wet.


d.  Application of impervious sheet material conforming to ASTM C171.


e.  Application of membrane-forming curing compound are not allowed.


Accomplish the preservation of moisture for concrete surfaces placed 
against wooden forms by keeping the forms continuously wet for 7 days.  If 
forms are removed prior to end of the required curing period, use other 
curing methods for the balance of the curing period.  Do not perform 
protection removal if the temperature of the air in contact with the 
concrete may drop more than 15 degrees C within a 24 hour period.


3.6   TESTS AND INSPECTIONS


3.6.1   Field Testing Technicians


The individuals who sample and test concrete, as required in this 
specification, shall have demonstrated a knowledge and ability to perform 
the necessary test procedures equivalent to the ACI minimum guidelines for 
certification of Concrete Field Testing Technicians, Grade I.


3.6.2   Inspection Details and Frequency of Testing


3.6.2.1   Preparations for Placing


Inspect foundation or construction joints, forms, and embedded items in 
sufficient time prior to each concrete placement by the Contractor to 
certify that it is ready to receive concrete.


3.6.2.2   Air Content


Check air content at least twice during each shift that concrete is 
placed.  Obtain samples in accordance with ASTM C172/C172M and tested in 
accordance with ASTM C231/C231M.


3.6.2.3   Slump


Check slump twice during each shift that concrete is produced.  Obtain 
samples in accordance with ASTM C172/C172M and tested in accordance with 
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ASTM C143/C143M.


3.6.2.4   Consolidation and Protection


Ensure that the concrete is properly consolidated, finished, protected, and 
cured.


3.6.3   Action Required


3.6.3.1   Placing


Do not permit placing to begin until the availability of an adequate number 
of acceptable vibrators, which are in working order and have competent 
operators, has been verified.  Do not continue placing if any pile is 
inadequately consolidated.


3.6.3.2   Air Content


Whenever an air content test result is outside the specification limits, 
adjust the dosage of the air-entrainment admixture prior to delivery of 
concrete to forms.


3.6.3.3   Slump


Whenever a slump test result is outside the specification limits, adjust 
the batch weights of water and fine aggregate prior to delivery of concrete 
to the forms.  The adjustments are to be made so that the water-cement 
ratio does not exceed that specified in the submitted concrete mixture 
proportion.


3.6.4   Reports


Report the results of all tests and inspections conducted at the project 
site informally at the end of each shift.  Submit written reports weekly.  
Deliver within 3 days after the end of each weekly reporting period.  See 
Section 01 45 00.00 20 QUALITY CONTROL.


3.7   FORM WORK


Form work shall conform to ACI MCP SET Parts 2 through 5.


3.7.1   Preparation of Form Surfaces


Forms shall be true to line and grade, mortar-tight, and sufficiently rigid 
to prevent objectionable deformation under load.  Form surfaces for 
permanently exposed faces shall be smooth, free from irregularities, dents, 
sags, or holes.  Chamfer exposed joints and exposed edges.  Arrange 
internal ties so that when the forms are removed, the form ties are not 
less than 50 mm from concrete surfaces permanently exposed to view or 
exposed to water on the finished structure.


3.7.2   Form Coating


Coat forms, for exposed surfaces, with a nonstaining form release coating 
applied shortly before concrete is placed.  Forms for unexposed surfaces 
may be wetted in lieu of coating immediately before the placing of 
concrete, except that in freezing weather form release coating shall be 
used.
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3.7.3   Removal of Forms


Remove forms carefully to prevent damage to the concrete.  Do not remove 
forms for 7 days.


3.8   STEEL REINFORCING


Reinforcement shall be free from loose, flaky rust and scale, and free from 
oil, grease, or other coating which might destroy or reduce the 
reinforcement's bond with the concrete.


3.8.1   Fabrication


Shop fabricate steel reinforcement in accordance with ACI MCP SET Parts 2 
and 3.  Shop details and bending shall be in accordance with ACI MCP SET 
Parts 2 and 3.


3.8.2   Splicing


Perform splices in accordance with ACI MCP SET Parts 2 and 3.


3.8.3   Supports


Secure reinforcement in place by the use of metal or concrete supports, 
spacers, or ties.


3.9   EMBEDDED ITEMS


Before placing concrete, take care to determine that all embedded items are 
firmly and securely fastened in place.  Provide embedded items free of oil 
and other foreign matter, such as loose coatings of rust, paint and scale.  
Embedding of wood in concrete is permitted only when specifically 
authorized or directed.


3.10   FIELD TESTING


a.  Provide samples and test concrete for quality control during 
placement.  Sampling of fresh concrete for testing shall be in 
accordance with ASTM C172/C172M.


b.  Test concrete for compressive strength at 7 and 28 days for each 
design mix.  Concrete test specimens shall conform to ASTM C31/C31M.  
Perform Compressive strength testing conforming to ASTM C39/C39M.


c.  Test Slump at the site of discharge for each design mix in 
accordance with ASTM C143/C143M.


d.  Test air content for air-entrained concrete in accordance with 
ASTM C231/C231M.  Test concrete using lightweight or extremely porous 
aggregates in accordance with ASTM C173/C173M.


e.  Determine temperature of concrete at time of placement in 
accordance with ASTM C1064/C1064M.


       -- End of Section --
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SECTION 05 30 00.01.01


MOORING HARDWARE


PART 1   GENERAL


This specification consists of supply and installation of the cast steel 
bollards and cleats as shown on the drawings. Installation includes bolting 
of mooring hardware, grouting of base, filling hardware with grout and 
filling of bolt holes.


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.


ASTM INTERNATIONAL (ASTM)


ASTM A27/A27M (2010) Standard Specification for Steel 
Castings, Carbon, for General Application


ASTM A123/A123M (2009) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products


ASTM A563M (2007) Standard Specification for Carbon 
and Alloy Steel Nuts (Metric)


ASTM C1107/C1107M (2011) Standard Specification for Packaged 
Dry, Hydraulic-Cement Grout (Nonshrink)


ASTM C920 (2011) Standard Specification for 
Elastomeric Joint Sealants


ASTM F 1554 (2007ae1) Standard Specification for 
Anchor Bolts, Steel, 36, 55, and 105-ksi 
Yield Strength


1.2   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only. When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:


SD-02 Shop Drawings


Bollards; G A/E


Cleats; G A/E


SD-03 Product Data


Bollards; G A/E


Cleats; G A/E
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Threaded Rods; G A/E


Plates; G A/E


Nuts and Washers; G A/E


Grout; G A/E


Elastomeric Sealants; G A/E


Coating System Data Sheets; G A/E


SD-05 Design Data


Design Calculations; G A/E


Detailed design calculations demonstrating proposed mooring 
hardware meets the loading requirements with the required factor 
of safety of Section 2.1.1. Calculations must be stamped by a 
registered Professional Engineer.


SD-07 Certificates


. Bollards; G A/E


Cleats; G A/E


Threaded Rods; G A/E


Plates; G A/E


Nuts and Washers; G A/E


Grout; G A/E


Elastomeric Sealants; G A/E


PART 2   PRODUCTS


2.1   MOORING FITTINGS


2.1.1   Bollards


Bollards shall be new cast steel as shown on the drawings and shall be 
similar to Navy Special Mooring Bollard "B". Bollard material shall be 
stress-relieved cast steel conforming to ASTM A27/A27M, Grade 65-35. 
Bollards shall have a minimum working capacity of 100 tons in the direction 
of 0 degrees to 30 degrees relative to horizontal and 0 degrees to 180 
degrees relative to the face of the pier. The factor of safety against 
yielding shall be 2.0 and the factor of safety against breaking shall be 
3.0. Submit detailed design calculations for the bollard showing 
conformance to the above performance criteria.


2.1.2   Cleats


Cleats shall be new cast steel as shown on the drawings. Cleat material 
shall be stress-relieved cast steel conforming to ASTM A27/A27M, Grade 
65-35. Cleats shall have a minimum working capacity of 10 tons in the 
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direction of 0 degrees to 30 degrees relative to horizontal and 0 degrees 
to 180 degrees relative to the face of the pier. The factor of safety 
against yielding shall be 2.0 and the factor of safety against breaking 
shall be 3.0. Submit detailed design calculations for the cleat showing 
conformance to the above performance criteria.  Cleats shall have a tip to 
tip horn dimension of approximately .5M


2.1.3   Anchorage Hardware


The proposed mooring hardware shall be anchored to the pier utilizing 
threaded rods conforming to ASTM F 1554 (Fu = 105 ksi minimum). Nuts shall 
conform to ASTM A563M, hardened washers shall conform to ASTM F436 and 
plates shall conform to ASTM A36. Plates, nuts and washers and threaded 
rods shall be hot dipped galvanized according to ASTM A123/A123M.


2.1.4   Grout


Grout for annulus of mooring hardware and bedding shall be non-shrink, 
non-metallic high performance cemetitious grout having a minimum 28 day 
compressive strength of 7500 psi. Grout shall conform to ASTM C1107/C1107M, 
Grade C.


2.1.5   Elastomeric Sealants


ASTM C920, Type S, one component, Grade P pourable or self-leveling type
sealant.


2.1.6   Finish


Mooring Hardware shall be cleaned of any grease or other foreign matter 
with suitable degreaser and any corrosion and loose material shall be 
removed to Sa2 before applying coating system. Mooring hardware shall be 
finished with a 3-coat paint system, paint shall be yellow.


Submit Coating System Data Sheets.  Products that are considered meeting 
these requirments include, but are not limited to the following products:


Carboline Protective Coating
Primer, 2.0 to 3.0 mils D.F.T. Carbozinc 11 Inorganic Zinc
Intermediate Coat, 3.0 mils D.F.T. Carboguard
Top Coat, 2.0-2.5 mils D.F.T. Carbothane 134 HG Aliphatic
Acrylic Polyurethane


Devoe High Performance Coatings
Primer - Cath-coat 302H
Intermediate Coat - Bar-Rust 231
Top Coat - Devthane 379


PART 3   EXECUTION


3.1   MOORING HARDWARE INSTALLATION


3.1.1   Threaded Rods


Threaded rod and/or bolts shall be held in place with templates that match 
the mooring hardware bolt pattern.
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3.1.2   Mooring Hardware


Place mooring hardware as shown and install bolts.  Fully grout the annulus 
around and under the mooring hardware. Nuts shall be hand tightened before 
grouting of base. After grout has cured for seven days, nuts shall be 
torqued to 5,000 in-lbs. Double nut bottom fasteners to prevent loosening. 
Seal bolt pockets with elastomeric sealant after tightening.


        -- End of Section --


SECTION 05 30 00.01  Page 4







Sasebo Pier 170 SASP170


SECTION 31 23 00.00 20


EXCAVATION AND FILL


PART 1   GENERAL


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.


JAPANESE INDUSTRIAL STANDARDS (JIS)


A 1214-01 Test Method for Soil Density by the Sand 
Replacement Method


ASTM INTERNATIONAL (ASTM)


ASTM D698 (2007e1) Laboratory Compaction 
Characteristics of Soil Using Standard 
Effort (12,400 ft-lbf/cu. ft. (600 
kN-m/cu. m.))


ASTM D1557 (2009) Standard Test Methods for 
Laboratory Compaction Characteristics of 
Soil Using Modified Effort (56,000 
ft-lbf/ft3) (2700 kN-m/m3)


1.2   DEFINITIONS


1.2.1   Capillary Water Barrier


A layer of clean, poorly graded crushed rock, stone, or natural sand or 
gravel having a high porosity which is placed beneath a building slab with 
or without a vapor barrier to cut off the capillary flow of pore water to 
the area immediately below a slab.


1.2.2   Degree of Compaction


Degree of compaction is expressed as a percentage of the maximum density 
obtained by the test procedure presented in ASTM D698 or ASTM D1557, for 
general soil types, abbreviated as percent laboratory maximum density.


1.2.3   Hard Materials


Weathered rock, dense consolidated deposits, or conglomerate materials 
which are not included in the definition of "rock" but which usually 
require the use of heavy excavation equipment, ripper teeth, or jack 
hammers for removal.


1.2.4   Rock


Solid homogeneous interlocking crystalline material with firmly cemented, 
laminated, or foliated masses or conglomerate deposits, neither of which 
can be removed without systematic drilling and blasting, drilling and the 
use of expansion jacks or feather wedges, or the use of backhoe-mounted 
pneumatic hole punchers or rock breakers; also large boulders, or buried 


SECTION 31 23 00.00 20  Page 1







Sasebo Pier 170 SASP170


masonry. Removal of hard material will not be considered rock excavation 
because of intermittent drilling and blasting that is performed merely to 
increase production.


1.2.5   Pile Supported Structure


As used herein, a structure where both the foundation and floor slab are 
pile supported.


1.3   DELIVERY, STORAGE AND HANDLING


Perform in a manner to prevent contamination or segregation of materials.


1.4   CRITERIA FOR BIDDING


Base bids on the following criteria:


a.  Surface elevations are as indicated.


b.  Pipes or other artificial obstructions, except those indicated, will 
not be encountered.


c.  Ground water elevations indicated by the boring log were those existing 
at the time subsurface investigations were made and do not necessarily 
represent ground water elevation at the time of construction.


1.5   QUALITY ASSURANCE


1.5.1   Utilities


Movement of construction machinery and equipment over pipes and utilities 
during construction shall be at the Contractor's risk. Excavation made with 
power-driven equipment is not permitted within 600 mm(two feet) of known 
Government-owned utility or subsurface construction. For work immediately 
adjacent to or for excavations exposing a utility or other buried 
obstruction, excavate by hand. Start hand or light weight power-driven 
equipment excavation on each side of the indicated obstruction and continue 
until the obstruction is uncovered or until clearance for the new grade is 
assured. Support uncovered lines or other existing work affected by the 
contract excavation until approval for backfill is granted by the 
Contracting Officer. Report damage to utility lines or subsurface 
construction immediately to the Contracting Officer.


PART 2   PRODUCTS


2.1   SOIL MATERIALS


Natural, friable soil representative of productive, well-drained soils in 
the area, free of subsoil, stumps, rocks larger than 25 mm diameter, brush, 
weeds, toxic substances, and other material detrimental to plant growth.  
Amend topsoil pH range to obtain a pH of 5.5 to 7.


2.2   UTILITY BEDDING MATERIAL


2.2.1   Crushed Stone


Clean crushed stone having a classification of GW or GP in accordance with 
ASTM D2487 for backfill.  Maximum particle size shall not exceed 75 mm.
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2.3   FILTER FABRIC


Provide a pervious sheet of polyester, nylon, glass or polypropylene, 
filaments woven, spun bonded, fused, or otherwise manufactured into a 
nonraveling fabric with uniform thickness and strength. Fabric shall have 
the following manufacturer certified minimum average roll properties as 
determined by ASTM D4759:


Class A


a.  Grab tensile strength (ASTM D4632) 
machine and transversed direction


min. 800


b.  Grab elongation (ASTM D4632) machine 
and transverse direction


min. 15


c.  Puncture resistance (ASTM D4833) min. 356


d.  Mullen burst strength (
ASTM D3786/D3786M)


min. 2,000


e.  Trapezoidal Tear (ASTM D4533) min. 222


f.  Permeability (ASTM D4491) k fabric greater than k Soil


PART 3   EXECUTION


3.1   PROTECTION


3.1.1   Underground Utilities


Location of the existing utilities indicated is approximate. The Contractor 
shall physically verify the location and elevation of the existing 
utilities indicated prior to starting construction.
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3.1.2   Machinery and Equipment


Movement of construction machinery and equipment over pipes during 
construction shall be at the Contractor's risk. Repair, or remove and 
provide new pipe for existing or newly installed pipe that has been 
displaced or damaged.


3.2   SURFACE PREPARATION


3.2.1   Clearing and Grubbing


Unless indicated otherwise, remove trees, stumps, logs, shrubs, brush and 
vegetation and other items that would interfere with construction 
operations within the clearing limits. Remove stumps entirely. Grub out 
matted roots and roots over 50 mm in diameter to at least 460 mm below 
existing surface.


3.2.2   Stripping


Strip suitable soil from the site where excavation or grading is indicated 
and stockpile separately from other excavated material. Material unsuitable 
for use as topsoil shall be wasted. Locate topsoil so that the material can 
be used readily for the finished grading. Where sufficient existing topsoil 
conforming to the material requirements is not available on site, provide 
borrow materials suitable for use as topsoil. Protect topsoil and keep in 
segregated piles until needed 


3.2.3   Unsuitable Material


Remove vegetation, debris, decayed vegetable matter, sod, mulch, and 
rubbish underneath paved areas or concrete slabs.


3.3   EXCAVATION


Excavate to contours, elevation, and dimensions indicated. Reuse excavated 
materials that meet the specified requirements for the material type 
required at the intended location. Keep excavations free from water. 
Excavate soil disturbed or weakened by Contractor's operations, soils 
softened or made unsuitable for subsequent construction due to exposure to 
weather. Excavations below indicated depths will not be permitted except to 
remove unsatisfactory material. Unsatisfactory material encountered below 
the grades shown shall be removed as directed. Refill with backfill and 
fill material and compact to 95 percent of Japan JIS A 1214-01 maximum 
density. Unless specified otherwise, refill excavations cut below indicated 
depth with backfill and fill material and compact to 95 percent of JIS 
A 1214-01 maximum density. Satisfactory material removed below the depths 
indicated, without specific direction of the Contracting Officer, shall be 
replaced with satisfactory materials to the indicated excavation grade; 
except as specified for spread footings. Determination of elevations and 
measurements of approved overdepth excavation of unsatisfactory material 
below grades indicated shall be done under the direction of the Contracting 
Officer.


3.3.1   Excavated Materials


Satisfactory excavated material required for fill or backfill shall be 
placed in the proper section of the permanent work required or shall be 
separately stockpiled if it cannot be readily placed. Satisfactory material 
in excess of that required for the permanent work and all unsatisfactory 
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material shall be disposed of as specified in Paragraph "DISPOSITION OF 
SURPLUS MATERIAL."


3.4   SUBGRADE PREPARATION


Unsatisfactory material in surfaces to receive fill or in excavated areas 
shall be removed and replaced with satisfactory materials as directed by 
the Contracting Officer. The surface shall be scarified to a depth of 150 mm
 before the fill is started. Sloped surfaces steeper than 1 vertical to 4 
horizontal shall be plowed, stepped, benched, or broken up so that the fill 
material will bond with the existing material. When subgrades are less than 
the specified density, the ground surface shall be broken up to a minimum 
depth of 150 mm, pulverized, and compacted to the specified density. When 
the subgrade is part fill and part excavation or natural ground, the 
excavated or natural ground portion shall e scarified to a depth of 300 mm 
and compacted as specified for the adjacent fill. Material shall not be 
placed on surfaces that are muddy, frozen, or contain frost. Compaction 
shall be accomplished by sheepsfoot rollers, pneumatic-tired rollers, 
steel-wheeled rollers, or other approved equipment well suited to the soil 
being compacted. Material shall be moistened or aerated as necessary. 
Minimum subgrade density shall be as specified herein.


3.5   FILLING AND BACKFILLING


Fill and backfill to contours, elevations, and dimensions indicated. 
Compact each lift before placing overlaying lift. Construct backfill in two 
operations (initial and final) specified in this section. Place initial 
backfill in 150 mm maximum loose lifts to 300 mm above pipe unless 
otherwise specified. Ensure that initially placed material is tamped firmly 
under pipe haunches. Bring up evenly on each side and along the full length 
of the pipe or structure. Ensure that no damage is done to the utility or 
its protective coating. Place the remainder of the backfill (final 
backfill) in 225 mm maximum loose lifts unless otherwise specified. Compact 
each loose lift as specified in the paragraph entitled "General Compaction" 
before placing the next lift. Do not backfill in freezing weather or where 
the material in the trench is already frozen or is muddy, except as 
authorized. Where settlements greater than the tolerance allowed herein for 
grading occur in trenches and pits due to improper compaction, excavate to 
the depth necessary to rectify the problem, then backfill and compact the 
excavation as specified herein and restore the surface to the required 
elevation. Coordinate backfilling with testing of utilities.


3.6   COMPACTION


Determine in-place density of existing subgrade; if required density 
exists, no compaction of existing subgrade will be required. Density 
requirements specified herein are for cohesionless materials. When cohesive 
materials are encountered or used, density requirements may be reduced by 5 
percent. Use hand-operated, plate-type, vibratory, or other suitable hand 
tampers in areas not accessible to larger rollers or compactors. Compact 
material in accordance with the following unless otherwise specified. If 
necessary, alter, change, or modify selected equipment or compaction 
methods to meet specified compaction requirements.


3.6.1   Compaction of Material in Subcuts or Overexcavations


In rock, compact to 95 percent of JIS A 1214-01 density. In stable soils, 
compact to 90 percent of JIS A 1214 density.
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3.6.2   Compaction of Pipe Encasement Bedding


In rock, compact to 95 percent and in soil, compact to 90 percent of JIS 
A 1214-01 density.


3.6.3   Compaction of Backfill


Compact initial backfill material surrounding pipe encasements, ditch, 
catch basins, to 90 percent of JIS A 1214-01 maximum density except where 
bedding and backfill are the same material. Where bedding and backfill are 
the same material, compact initial backfill to the density of the bedding. 
Under areas to be seeded or sodded, compact succeeding layers of final 
backfill to 85 percent of JIS A 1214-01 maximum density. Under areas to be 
sodded, compact succeeding layers of final backfill to 85 percent of JIS 
A 1214-10.


3.7   FINISH OPERATIONS


3.7.1   Grading


Finish grades as indicated within 30 mm. Grade areas to drain water away 
from structures. Maintain areas free of trash and debris. For existing 
grades that will remain but which were disturbed by Contractor's 
operations, grade as directed.


3.8   DISPOSITION OF SURPLUS MATERIAL


Remove from Government property surplus or other soil material not required 
or suitable for filling or backfilling, and brush, refuse, stumps, roots, 
and timber.


        -- End of Section --
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SECTION 31 62 16.32


STEEL PIPE PILES


PART 1   GENERAL


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.


AMERICAN WELDING SOCIETY (AWS)


AWS D1.1/D1.1M (2010; Errata 2010) Structural Welding 
Code - Steel


ASTM INTERNATIONAL (ASTM)


ASTM A27/A27M (2010) Standard Specification for Steel 
Castings, Carbon, for General Application


ASTM D4945 (2012) High-Strain Dynamic Testing of Piles


1.2   BASIS FOR BIDS AND PAYMENT


1.2.1   Principal Sum


Base bids on providing 8 steel pipe piles totaling 148 linear meters  on 
the assumed pile length of 18.5 meters from tip to cutoff.  Pile length 
provided over 18.5 meters for ease of installation are the responsibility 
of the Contractor.  Continuously drive piles to obtain a bearing capacity 
of not less than 490 kilonewtons.  Use the following formula as a guide in 
establishing the controlling penetration per blow which serves to determine 
the required depth of penetration of each individual pile:


R=2E/(S plus 0.1) for double acting hammers


R=2WH/(S plus 0.1) for single acting hammers


in which R is the approximate allowable pile load in pounds, E equals the 
energy in foot-pounds per blow based on an acceptable certified statement 
from the manufacturer of the hammer, W equals the weight of the hammer or 
ram in pounds, H equals the fall of the hammer or ram in feet, and S equals 
the average inches of penetration per blow for the last three blows.  If 
after driving a pile to a tip elevation of -14 meters and a bearing 
capacity of 490 kilonewtons is not achieved, notify the Contracting 
Officer.  Take corrective action as directed by the Contracting Officer, 
such as splicing additional pile length and driving to greater depth.  An 
adjustment to the contract cost will be made for Contracting Officer 
authorized corrective action required due to inadequate bearing capacity.  
No reduction in price is required for piles driven shorter than the 
specified tip to cutoff length when the requirements for minimum 
penetration and bearing capacity have been met.  Include all costs 
incidental to providing steel pipe piles in the lump sum contract price 
bid, including furnishing and driving piles, mobilization, cutting off 
piles at cutoff elevation, splices (except those as directed by the 
Contracting Officer as corrective action due to required bearing not being 
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achieved), retapping of piles to confirm pile capacity, redriving of heaved 
piles to the required tip elevation, pile coatings, and providing driving 
records.  Base bids on retapping/redriving 100 percent of the job piles.


1.3   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:


SD-02 Shop Drawings


Pile Placement; G
Submit pile placement plan at least 30 days prior to delivery of 
piles to the job site.
Pile reinforcing tips or steel points


SD-03 Product Data


Pile Driving Equipment; G
Submit descriptions of pile driving equipment at least 30 days 
prior to commencement of work.


Pile Driving Records; G
Submit the proposed form for compiling pile driving records 30 
days prior to commencement of work.


Delivery, storage, and handling; G
Submit delivery, storage, and handling plans for piles at least 30 
days prior to delivery of piles to the job site.


Pile Tests; G
Submit pile load test plan at least 30 days prior to installing 
any test piles.  Approval of the plan shall not relieve the 
Contractor of the responsibility for structural and operational 
adequacies of the testing system.


SD-05 Design Data


Wave Equation Analysis
Submit wave equation analysis.


SD-06 Test Reports


Pile Driving Tests; G
Submit pile driving test data within one (1) day after each test 
is completed.


Pile Driving Analyzer; G
Submit pile driving analyzer data within one (1) day after each 
test is completed.


Dynamic Testing of Piles
Submit reports of the dynamic testing of piles within one (1) day 
after dynamic testing is completed.


SD-11 Closeout Submittals
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Pile Driving Records
Submit to the Contracting Officer complete and accurate job pile 
driving records as specified in paragraph entitled "Records" of 
this section, within 15 calendar days after completion of driving.


1.4   DELIVERY, STORAGE, AND HANDLING


Conform all delivery, storage, and handling of materials to the 
requirements specified herein.  Develop and submit plans for the delivery, 
storage, and handling of piles.


1.4.1   Delivery and Storage


Stack piles during delivery and storage so that each pile is maintained in 
a straight position and is supported every 3 mor less along its length 
(ends inclusive) to prevent exceeding the maximum camber or sweep.  Do not 
stack piles more than 1.5 m high.


1.4.2   Handling


Lift piles using a cradle or multiple points pick-up to ensure that the 
maximum permissible camber or sweep is not exceeded due to insufficient 
support, except that a one-point pick-up may be used for lifting piles that 
are not extremely long into the driving leads.  Point pick-up devices must 
be of the type that clamp to both pile flanges at each pick-up point.  
Holes may be burned in the flanges or webs of piles above the cutoff length 
for lifting piles into the leads.  Do not drag piles across the ground.


Inspect piles for excessive camber and sweep and for damage before 
transporting them from the storage area to the driving area and immediately 
prior to placement in the driving leads.  Camber, curvature in the pile in 
the direction normal to the pile flanges, must be measured with the pile 
flange base laying on a flat surface and is the distance between the flange 
base at the mid-length of the pile and the flat surface.  Sweep, curvature 
in the pile in the direction parallel to the pile flanges, must be measured 
with the pile flange tips laying on a flat surface and is the distance 
between the flange tips at the mid-length of the pile and the flat 
surface.  The maximum permissible camber and sweep is 50 mm over the length 
of the pile.  Piles having excessive camber or sweep will be rejected.


PART 2   PRODUCTS


2.1   MATERIALS


2.1.1   Pipe Piles


ASTM A77A Grade 3.  Provide pile tip cutting shoes.  Provide piles with 
concrete fill in accordance with Section 03 30 53 MISCELLANEOUS 
CAST-IN-PLACE CONCRETE.  Provide pipe piles of the shape and sections shown.


2.1.2   Pile Splices


Pile splices are not permitted.


2.1.3   Pile Cutting Shoe


ASTM A27/A27M for cast steel cutting shoe.
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2.1.4   FABRICATION


2.1.4.1   Pile Caps Cutting Shoes


Weld pile cutting shoes to pile tips as recommended by manufacturer.


PART 3   EXECUTION


3.1   PILE DRIVING EQUIPMENT


Select the proposed pile driving equipment, including hammers and other 
required items, and submit complete descriptions of the proposed equipment 
in accordance with paragraph "Submittals."  Changes in the selected pile 
driving equipment will not be allowed after the equipment has been approved 
except as directed.  No additional contract time will be allowed for 
Contractor proposed changes in the equipment.


3.1.1   Pile Driving Hammers


Provide impact type pile driving hammers.


3.1.1.1   Impact Hammers


Provide steam, air, or diesel-powered impact pile hammers of the 
single-acting, double-acting, or differential-acting type. The size or 
capacity of hammers must be as recommended by the hammer manufacturer for 
the total pile mass and the character of the soil formation to be 
penetrated.  Hammers must be capable of hard driving in excess of 20 blows 
per 25 mm.  Provide boiler,, compressor, or engine capacity  sufficient to 
operate hammers continuously at the full rated speed.  Hammers must have a 
gage to monitor hammer bounce chamber pressure for diesel hammers or 
pressure at the hammer for air and steam hammers.  This gage must be 
operational during the driving of piles and be mounted in an accessible 
location for monitoring by the Contractor and the Contracting Officer.  
Obtain driving energy by use of a heavy ram and a short stroke with low 
impact velocity, rather than a light ram and a long stroke with high impact 
velocity.  Position a pile cap or drive cap between the pile and hammer.  
Place hammer cushion or cap block between ram and the pile cap or drive 
cap.  Hammer cushion or cap block must have consistent elastic properties, 
minimize energy absorption, and transmit hammer energy uniformly and 
consistently during the entire driving period.  In accordance with 
paragraph "Submittals," submit the following information for each impact 
hammer proposed:


a.  Make and model.


b.  Ram mass (kilograms..


c.  Anvil mass (kilograms).


d.  Rated stroke (millimeters).


e.  Rated energy range (joules).


f.  Rated speed (blows per minute).


g.  Steam or air pressure, hammer, and boiler and compressor (MPa) .


h.  Rated bounce chamber pressure curves or charts, including pressure 
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correction chart for type and length of hose used with pressure gage 
(bar).


i.  Pile driving cap, make, and mass (kilograms).


j.  Cushion block dimensions and material type.


k.  Power pack description.


3.1.1.2   Vibratory Hammers


Vibratory hammers are not permitted.


3.1.2   Pile Driving Leads


Support and guide hammers with fixed extended leads or fixed underhung 
leads.  For driving battered piles, support and guide impact hammers with 
three-axis, fixed-extended leads capable of 1 H and 2-1/2 V fore and aft 
batter and 1 H on 6 V side batter, with 30 degree rotation each side of an 
axis running along the center line of rotation of the crane through the 
center line of the leads.  Provide two intermediate supports for the pile 
in the leads to reduce the unbraced length of the pile during driving and 
pulling.


3.1.3   Pile Extractors


Pile extractors may be vibratory or impact pile driving hammers.  Impact 
hammers are required for pulling piles not extractable with vibratory 
hammers.


3.1.4   Jetting Equipment


Jetting equipment is not permitted.


3.2   INSTALLATION


Inspect piles when delivered and when in the leads immediately before 
driving.  Handle piles so as to protect pile coatings.  Repair damage or 
defects in pile coatings as specified.  Cut piles at cutoff grade by an 
approved method.  Where cutoff is below existing ground or mudline 
elevation, complete excavation, sheeting, and dewatering before driving 
pile to cutoff elevation.


3.2.1   Lengths of Job Piles


The estimated quantities of piles are given for bidding purposes only.  The 
Contracting Officer will determine the actual lengths of piles required to 
be driven below cutoff elevation.  These actual lengths will be determined 
from the results of the pile dynamic load testing.  Where required bearing 
capacities are attainable with piles of lesser length than those specified, 
shorter piles may be used subject to prior written approval.


3.2.2   Pile Driving Records


Develop a form for compiling pile driving records, which must be approved, 
for recording pile driving data.


Compile and submit accurate records of the pile driving operations on the 
approved form in accordance with paragraph "Submittals."  Include in 
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driving records for each pile date driven, pile identification number, 
cross section shape and pile dimensions, location, deviations from design 
location, original length, ground elevation, top elevation, tip elevation, 
batter alignment, description of hammer used, number of blows required for 
each 300 mm of penetration throughout the entire length of the pile and for 
each 25 mm of penetration in the last 300 mm of penetration, total driving 
time in minutes and seconds, and any other pertinent information as 
required or requested such as unusual driving conditions, interruptions or 
delays during driving, damage to pile resulting from driving, heave in 
adjacent piles, redriving, weaving, obstructions, jetting, predrilling, and 
depth and description of voids formed adjacent to the pile.


Additional data required to be recorded for impact hammers includes the 
rate of hammer operation, make, size, and the length of the bounce hose.


3.2.3   Pile Placement and Tolerances in Driving


Develop and submit a pile placement plan which shows the installation 
sequence and the methods proposed for controlling the location and 
alignment of piles  Complete all foundation preparation and removal of 
unsuitable material in the area prior to the placement of piles for 
driving.  Accurately place piles in the correct location and alignments, 
both laterally and longitudinally, and to the vertical or batter lines 
indicated.  Establish a permanent base line to provide for inspection of 
pile placement by the Contracting Officer during pile driving operations 
prior to driving job piles and maintain during the installation of the job 
piles.


A final lateral deviation from the correct location at the cutoff elevation 
of not more than 100 mm will be permitted for vertical and battered piles.  
Manipulation of piles will not be permitted.  A variation of not more than 
21 mm per meter of pile length from the vertical for vertical piles nor 
more than 42 mm per meter of pile length from the required angle for batter 
piles will be permitted.  Inspect piles for heave.  Redrive heaved piles to 
the required tip elevation.  Maintain the correct relative position of all 
piles by the use of templates or by other approved means.  Piles damaged or 
not located properly or exceeding the maximum limits for lateral and 
vertical deviation, and variation in alignment must be pulled and new piles 
redriven, or provide additional piles, at a location directed at no 
additional cost to the Government.


3.2.3.1   Survey Data


After the driving of each pile group is complete and before superimposed 
concrete is placed, provide the Contracting Officer with an as-driven 
survey showing actual location and top elevation of each pile.  Do not 
proceed with placing concrete until the Contracting Officer has reviewed 
the survey and verified the safe load for the pile group driven.  Present a 
survey in such form that it gives deviation from plan location in two 
perpendicular directions and elevations of each pile to nearest 13 mm.  
Survey must be prepared and certified by a licensed land surveyor.


3.2.4   Pile Penetration Criteria


The controlling driving resistance for job piles will be determined by the 
Contracting Officer.  The required driving resistance will be established 
subsequent to the analysis of pile tests as specified in paragraph "Pile 
Tests."
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3.2.5   Pile Driving


Notify the Contracting Officer 30 days prior to the date pile driving is to 
begin.  Do not drive piles within 30 m of concrete less than 7 days old.  
Drive job piles with hammers of the same model and manufacturer, same 
energy and efficiency, and using the same driving system.  Operate hammers 
at all times at the speed and under the conditions recommended by the 
manufacturer.  Prior to driving and with the pile head seated in the 
hammer, check each pile to ensure that it has been aligned correctly.  Once 
pile driving has begun, keep conditions such as alignment and batter 
constant.  Check and monitor the alignment of battered piles during driving 
with an accurate batter board level.  Drive each pile continuously and 
without interruption until the required driving resistance has been 
attained.  Deviation from this procedure will be permitted only when 
driving is stopped by causes that reasonably could not have been 
anticipated.  A pile that can not be driven to the required depth because 
of an obstruction, as indicated by a sudden unexplained change in blow 
count and drifting, must be pulled and redriven or  cut off and abandoned, 
whichever is directed.  After piles are driven, cutoff square as required 
at the indicated cutoff elevation.  Backfill any voids around piles or 
abandoned holes for pulled piles with sand and compact to the same density 
as the surrounding soil.  If, in driving, it is found that pile is not of 
sufficient length to give the capacity specified, notify the Contracting 
Officer, who will determine the procedure to be followed.


3.2.5.1   Splicing Piles


Splicing of piles is not permitted.


3.2.5.2   Jetting


Jetting of piles is not be permitted.


3.2.5.3   Predrilling


Predrilling is not be permitted.


3.2.5.4   Heaved Piles


When driving piles in clusters or under conditions of relatively close 
spacing, perform observations to detect heave of adjacent piles.  Backdrive 
heaved piles to original refusal blow count without additional cost to the 
Government.


3.2.5.5   Pulled Piles


Pull and replace piles damaged or impaired for use during driving with new 
piles, or cut off and abandon and drive new piles as directed without 
additional cost to the Government.  The Contracting Officer may require 
that any pile be pulled for inspection.  Redrive piles pulled as directed 
and found to be in suitable condition at another location as directed.  
Replace piles pulled as directed and found to be damaged with new piles at 
the Contractor's expense.


3.2.5.6   Concrete Fill


Fill pipe piles with concrete in accordance with Section 03 30 53 
MISCELLANEOUS CAST-IN-PLACE CONCRETE after acceptance by the Contracting 
Officer.  Provide reinforcing bars as shown on the plans.
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3.2.5.7   Welding


AWS D1.1/D1.1M.


3.3   PILE TESTS


Pile Tests - Perform pile driving tests as directed.  The Contracting 
Officer will develop the correlation between pile driving resistance and 
pile capacity during the pile driving tests for the selected pile driving 
system.


Based on the correlations developed, the Contracting Officer will determine 
the refusal blow count for the job piles.  Changes in the approved pile 
driving system during or after completion of tests will not be allowed 
unless additional tests are performed as directed to establish the 
correlation between driving resistance and pile capacity for the proposed 
changed system.  For changes in the approved pile driving system proposed 
by the Contractor, perform required additional pile driving tests at the 
Contractor's expense.  No additional contract time will be allowed.


3.3.1   Dynamic Testing of Piles


Employ a specialty engineering firm to perform dynamic testing of piles to 
determine velocity of stress wave propagation, acceleration, monitor hammer 
and drive system performance, assess pile installation stresses and 
integrity, and to evaluate pile capacity.  Furnish personnel experienced in 
performing wave equation analysis, dynamic testing, and interpretation of 
results to install and operate the testing equipment and to interpret its 
results.  Furnish equipment to obtain dynamic measurements, record, reduce 
and display its data and meet the requirement of ASTM D4945.  The equipment 
must have been calibrated within 12 months thereafter throughout the 
contract duration.  Supply all power requirements for operating the 
equipment.  Prior to commencing pile driving, a perform and submit wave 
equation analysis in accordance with paragraph "Submittals."


3.3.1.1   Job Piles


Perform dynamic pile testing on 1 vertical job pile during the full length 
of initial driving and during restrike driving.  Tested piles must be the 
first pile driven.  The Contracting Officer will direct testing of 
additional piles if the hammer or driving system is modified or replaced.


3.3.1.2   Reports


Prepare and submit a summary report of dynamic test results and pile 
driving analyzer data for test piles.  Discuss in the report pile capacity 
obtained from dynamic testing and include velocity of stress wave 
propagation, acceleration, evaluation of hammer and driving system 
performance, driving stress levels, and pile integrity.  Perform a CAPWAPC, 
or similar, analysis of the dynamic test data on data obtained from the end 
of initial driving and the beginning of restrike for 1 test pile as 
directed.  Use the analysis to predict pile capacity, establish resistance 
distribution, and predict quake and damping factors.  Include refined wave 
equation analyses incorporating the results of dynamic testing and 
analysis.  For job piles, prepare and submit a field summary report .  The 
field summary report must minimally contain energy transferred to the pile, 
calculated driving stresses, pile integrity and estimated pile capacity at 
the time of testing.  Include in the report for the test piles the pile 
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driving record as an attachment and also address the items listed in 
paragraph "7.1.5 Dynamic Testing" of ASTM D4945.


        -- End of Section --
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SECTION 31 68 13


ROCK ANCHORS


PART 1   GENERAL


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.


AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)


AASHTO M 252 (2009) Standard Specification for 
Corrugated Polyethylene Drainage Pipe


AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)


ACI 301M (2010) Metric Specifications for 
Structural Concrete


ACI 318M (2011; Errata 2011; Errata 2012) Building 
Code Requirements for Structural Concrete 
& Commentary


AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)


AISC 325 (2011) Steel Construction Manual


ASTM INTERNATIONAL (ASTM)


ASTM A36/A36M (2008) Standard Specification for Carbon 
Structural Steel


ASTM A500/A500M (2010a) Standard Specification for 
Cold-Formed Welded and Seamless Carbon 
Steel Structural Tubing in Rounds and 
Shapes


ASTM A53/A53M (2012) Standard Specification for Pipe, 
Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless


ASTM A536 (1984; R 2009) Standard Specification for 
Ductile Iron Castings


ASTM A722/A722M (2012) Standard Specification for Uncoated 
High-Strength Steel Bar for Prestressing 
Concrete


ASTM A775/A775M (2007b) Standard Specification for 
Epoxy-Coated Steel Reinforcing Bars


ASTM C109/C109M (2011b) Standard Test Method for 


SECTION 31 68 13  Page 1







Sasebo Pier 170 SASP170


Compressive Strength of Hydraulic Cement 
Mortars (Using 2-in. or (50-mm) Cube 
Specimens)


ASTM C1107/C1107M (2011) Standard Specification for Packaged 
Dry, Hydraulic-Cement Grout (Nonshrink)


ASTM C144 (2011) Standard Specification for 
Aggregate for Masonry Mortar


ASTM C150/C150M (2012) Standard Specification for Portland 
Cement


ASTM C33/C33M (2011a) Standard Specification for 
Concrete Aggregates


ASTM D1784 (2011) Standard Specification for Rigid 
Poly(Vinyl Chloride) (PVC) Compounds and 
Chlorinated Poly(Vinyl Chloride) (CPVC) 
Compounds


ASTM D1785 (2012) Standard Specification for 
Poly(Vinyl Chloride) (PVC), Plastic Pipe, 
Schedules 40, 80, and 120


ASTM D3350 (2012) Polyethylene Plastics Pipe and 
Fittings Materials


ASTM D4101 (2011) Standard Specification for 
Polypropylene Injection and Extrusion 
Materials


POST-TENSIONING INSTITUTE (PTI)


PTI DC35.1 (2004) Recommendations for Prestressed 
Rock and Soil Anchors


PTI M10.2 (2000) Specifications for Unbonded Single 
Strand Tendons


PTI TAB.1 (2006) Post-Tensioning Manual


1.2   DEFINITIONS


The following definitions are in addition to those given in PTI DC35.1, 
Section 2.0:


Anchored Structure - The wall, foundation or other structure to which 
the anchor is to transfer force.


Demonstration Test Anchor - An anchor which is performance tested to 
verify design assumptions and installation practices.


1.3   SYSTEM DESCRIPTION


Prior to commencing any work on the anchors, the Contractor, including all 
field personnel to be involved in drilling and installation of the anchors, 
shall meet with the Contracting Officer to review the drawings and 
specifications, work plans, and submittals.  Drilling may commence upon 


SECTION 31 68 13  Page 2







Sasebo Pier 170 SASP170


approval of the anchor installation plan and procedures described in 
paragraph SUBMITTALS and after the conduct of the Preparatory Meeting.


1.3.1   General Requirements


Submit drawings and detailed installation procedures and sequences showing 
complete details of the installation procedure and equipment; anchor 
fabrication; grouting methods; grout mix designs; anchor and casing 
placement and installation; corrosion protection for bond length, stressing 
length and anchorage; anchorage and trumpet; stressing and testing 
procedures with lengths, forces, deformations, and elongations for the 
approval by the Contracting Officer.  Shop drawings for anchors shall 
include locations and details of the spacers, centralizers, and banding.  
If different types of anchors are to be installed, each anchor type shall 
be readily identifiable.  Once reviewed by the Contracting Officer, no 
changes or deviation from shop drawings will be permitted without further 
review by the Contracting Officer.  The work includes design, fabrication 
and installation of the rock anchor system.  The anchors shall be 
fabricated and installed as shown on the drawings.  Prepare fabrication and 
installation drawings and an installation plan for approval.  Rock anchors 
shall be threaded bar type.


1.3.2   Scope of work


Provide the design of the rock anchor system that will be completely the 
Contractor's responsibility.  General design criteria are shown on the 
drawings.  The materials, design, stressing, load testing, and acceptance 
shall be in accordance with PTI DC35.1 and these specifications.


a.  Rock anchors shall be threaded bar type.  The Contractor is 
responsible for the design of the anchor and bearing plate, determining 
top of rock, determining drilling methods, and determining hole 
diameter and bond length.  Submit design computations and data for the 
rock anchors, bearing plates, and bond zones.


b.  The computations shall include drawings, design assumptions, 
calculations, and other information in sufficient detail to verify the 
design proposed.  The design shall be certified by a registered 
Professional Engineer with proven experience in design of rock anchor 
components as stated in paragraph Qualifications.  Calculations shall 
be included for the stressing frames.


c.  The Contracting Officer will approve the Contractor's design 
calculations.  Approval of the Contractor's design calculations will 
not relieve the Contractor of responsibility for unsatisfactory 
performance of the installed rock anchors.  All design computations 
shall be furnished at least 30 calendar days prior to the proposed 
commencement of drilling.  The complete design, including design 
computations, fabrication and installation drawings and installation 
plan, shall be certified by a registered Professional Engineer and 
shall be submitted for approval.


d.  Submit a plan for installing the rock anchors for review and 
comment.  The proposal shall describe the sequence for installation and 
other restrictions as outlined on the drawings or specified.  The 
anchor and casing installation procedures shall be determined by the 
Contractor as part of the anchor design.  The installation plan shall 
also include descriptions of methods and equipment to be used for 
alignment checking of anchor holes and casings.  Payment for rock 
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anchors shall include all costs in connection with designing, 
fabricating, and installing the anchors.


1.3.3   Anchor Design


1.3.3.1   Bollard P170


Design the individual rock anchors to meet the following criteria:


a.  Anchor Location - as shown on the drawings.


b.  Horizontal Spacing - 3 m minimum.


c.  Hole Diameter - 200 mm minimum, 300 mm maximum.


d.  Design Load - 180 kips, Lock-Off Load - 30 kips.


e.  Assumed Ultimate Rock Grout Bond Strength 0.55 MPa.


f.  Minimum Unbonded Length - 4.5 m.


g.  Minimum Required Bond Length - 7.0 m.


h.  Maximum Bond Length -  12.2 m.


i.  Corrosion Protection - Class I, Encapsulated Tendon.


j.  Angle of Anchor Inclination - 34 degrees from vertical with a 
tolerance of + 3 degrees.


The Design Load shall not exceed 60 percent of the ultimate strength of the 
prestressing steel.  The maximum Test Load shall not exceed 80 percent of 
the ultimate strength of the prestressing steel.  The designer should 
include consideration of group effect of closely spaced anchors when 
determining design load and minimum spacing.  Design the bearing plates so 
that the bending stresses in the plate do not exceed the yield strength of 
the steel when a load equal to 95 percent of the minimum specified ultimate 
tensile strength of the prestressing steel is applied and so that the 
average bearing stress on the structure does not exceed 30 MPa.  Design the 
anchorage assembly connection to the structure in accordance with AISC 325 
and ACI 318M.


k.  Submit a design schedule for the anchors which includes the 
following:


1.  Anchor number.
2.  Anchor design load.
3.  Type and size of tendon.
4.  Minimum total anchor length.
5.  Minimum bond length.
6.  Minimum tendon bond length.
7.  Minimum unbonded length.
8.  Details of corrosion protection, including details of 
anchorage and installation.
9.  Submit the design schedule at least 30 days prior to 
commencement of work on the anchors covered by the schedule.


SECTION 31 68 13  Page 4







Sasebo Pier 170 SASP170


1.4   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:


SD-02 Shop Drawings


Fabrication and Installation Drawings; G


SD-03 Product Data


Equipment
Designer Qualifications; G
Fabricator Qualifications; G
Installer Qualifications; G
Installation Plan; G


SD-05 Design Data


Design Computations; G
Anchor Design; G


SD-06 Test Reports


Prestressing Steel
Cement Grout Mixture Proportions


SD-07 Certificates


Prestressing Steel
Epoxy-Coated Steel Bars


SD-11 Closeout Submittals


Driller Logs
Anchor Records


1.5   QUALITY ASSURANCE


Submit anchor designer, fabricator and installer qualifications for 
approval in accordance with paragraph SUBMITTALS.  The submittals shall, 
where applicable, identify individuals who will be working on this contract 
and their relevant experience.  No changes shall be made in approved 
personnel without prior approval of the Contracting Officer.


1.5.1   Designer Qualifications


The anchors shall be designed by Professional Engineers who have designed a 
minimum three rock anchors projects similar in size and scope to this 
project within the past ten years.  The drawings and calculations shall be 
signed by the Professional Engineer.


1.5.2   Fabricator Qualifications


The anchors shall be fabricated by a manufacturer that has been in the 
practice of designing and fabricating rock anchors similar in size and 
scope to this project for at least ten years.
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1.5.3   Installer Qualifications


Submit the qualifications and experience records for approval.  Experience 
records shall identify all the individuals responsible for the anchors and 
shall include a listing of projects of similar scope performed within the 
specified period along with points of contact.  Qualifications prior to the 
installation of any anchors specified in this section.  The anchors shall 
be installed by a firm which is regularly engaged in the installation of 
rock anchors and has at least ten years experience in the installation of 
similar anchors.  The superintendent shall have installed anchors on at 
least five projects of similar scope and size.


1.6   DELIVERY, STORAGE, AND HANDLING


Materials shall be suitably wrapped, packaged or covered at the factory or 
shop to prevent being affected by dirt, water, oil, grease, and rust.  
Protect materials against abrasion or damage during shipment and handling.  
Place materials stored at the site above ground on a well supported 
platform and covered with plastic or other approved material.  Materials 
shall be protected from adjacent construction operations.  Grounding of 
welding leads to prestressing steel will not be permitted.  Reject and 
remove from the site prestressing steel which is damaged by abrasion, cuts, 
nicks, heavy corrosions, pitting, welds or weld spatter.  Inspect tendons 
prior to insertion into anchor holes for damage to corrosion protection.  
Any such damage shall be repaired in a manner recommended by the tendon 
manufacturer and approved by the Contracting Officer.


1.7   SITE CONDITIONS


A foundation investigation has been made at the site by the Government and 
data is presented on the foundation exploration drawings.  Subsurface soil 
data logs are shown on the drawings.  While the foundation information is 
representative of subsurface conditions at the respective locations, local 
variations in the characteristics of the subsurface materials may be 
anticipated.  Local variations which may be encountered include, but are 
not limited to, classification and thickness of rock strata, fractures, and 
other discontinuities in the rock structure, and variation in the soil 
classifications.  Such variations will not be considered as differing 
materially within the purview of the CONTRACT CLAUSES, paragraph Differing 
Site Conditions.  The Contractor is responsible for verifying the location 
of all utilities that may be affected by construction or the installation 
of the anchors.


PART 2   PRODUCTS


2.1   MATERIALS


2.1.1   Prestressing Steel


Submit certified test reports for each heat or lot of prestressing steel 
with materials delivered to the site.  Submit 5 copies of mill reports and 
5 copies of a certificate from the manufacturer stating chemical 
properties, ultimate strengths, yield strengths, modulus of elasticity, and 
any other physical properties needed for the required computations, for the 
type of steel furnished.
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2.1.1.1   High-Strength Steel Bars


ASTM A722/A722M, Type II, meeting all supplementary requirements.


2.1.1.2   Epoxy-Coated Steel Bars


Submit written certification for coating material and coated bars with the 
delivery of the bars.  ASTM A722/A722M, Type II, conforming to the coating 
requirements of ASTM A775/A775M, 0.3 mm minimum thickness.  Coating at the 
anchorage end may be omitted over the length provided for threading the nut 
against the bearing plate.


2.1.2   Structural Steel


ASTM A36/A36M, Grade 345.


2.1.3   Steel Pipe


ASTM A53/A53M, Type E or S, Grade B.


2.1.4   Steel Tube


ASTM A500/A500M.


2.1.5   Ductile Iron Castings


ASTM A536.


2.1.6   Polyethylene Tubing


2.1.6.1   Smooth Polyethylene Tubing


ASTM D3350.


2.1.6.2   Corrugated Polyethylene Tubing


AASHTO M 252, with average minimum wall thickness of 1.5 mm.


2.1.7   Smooth Polypropylene Tubing


ASTM D4101, designation PP 210 B5542-11.


2.1.8   Polyvinyl Chloride (PVC) Pipe


ASTM D1785, Schedule 40.


2.1.9   Polyvinyl Chloride (PVC) Tubing


2.1.9.1   Smooth Polyvinyl Chloride (PVC) Tubing


ASTM D1784.


2.1.9.2   Corrugated Polyvinyl Chloride (PVC) Tubing


Manufactured from rigid PVC compounds conforming to ASTM D1784, Class 
13464-8 with average minimum wall thickness of 1.0 mm.


SECTION 31 68 13  Page 7







Sasebo Pier 170 SASP170


2.1.10   Heat Shrinkable Sleeve


Radiation crosslinked polyolefin tube internally coated with and adhesive 
sealant.


2.1.11   Corrosion Inhibiting Compound


The corrosion inhibiting compound shall conform to the requirements of 
Section 3.2.5 of PTI M10.2.


2.2   MANUFACTURED UNITS


2.2.1   Anchor Head


Anchor head shall consist of steel bearing plate with nut for bar anchors, 
trumpet and corrosion protection.  Anchorage devices shall be capable of 
developing 95 percent of the guaranteed ultimate strength of prestressing 
steel.  The anchorage devices shall conform to the static strength 
requirements of Section 3.1.6 (1) and Section 3.1.8 (1) and (2) of PTI TAB.1.  
Threaded anchorage items for epoxy coated bars shall be designed to fit 
over the epoxy coating and maintain the capacity of the prestressing 
steel.  The trumpet used to provide a transition from the anchorage to the 
unbonded length corrosion protection shall be fabricated from steel pipe or 
steel tube.  The minimum wall thickness shall be 3.0 mm for diameters up to 
100 mm and 5.0 mm for larger diameters.  The trumpet shall be welded to the 
bearing plate. 


2.2.2   Prestressing Steel Couplers


Prestressing steel couplers for bars shall be capable of developing 100 
percent of the minimum specified ultimate tensile strength of the 
prestressing steel.


2.2.3   Centralizers and Spacers


Centralizers and spacers shall be fabricated from plastic, steel or other 
approved material which is nondetrimental to the prestressing steel.  Wood 
shall not be used.  The centralizer shall be able to support the tendon in 
the drill hole and position the tendon so a minimum of 13 mm of grout cover 
is provided.  Centralizers and spacers shall permit grout to freely flow up 
the drill hole.


2.2.4   Casing


Casing shall be selected and sized by the Contractor where required.  
Casing shall be the necessary type and size to permit proper drilling of 
anchor holes and placing of anchors as specified herein and shown on the 
drawings.  Straightening of casings and machining of joints may be 
necessary in order to meet specified alignment tolerances.


2.3   EQUIPMENT


The Contractor's Quality Control manager shall verify that the equipment 
used on site is the same as the equipment submitted for approval.  Submit 
catalog cuts, brochures, or other descriptive literature describing the 
equipment to be used for drilling, grouting, handling, and installing the 
rock anchors.  Submit sketches, drawings or details showing the access and 
temporary supports where required for the drilling equipment and stressing 
frames.  Provide descriptions of stressing jacks, gages, dynamometers, load 
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cells, or other devices for measuring stressing load, certified calibration 
records for each set of jacking equipment, and current testing curves for 
stress measurement gages which show that gages have been calibrated for the 
jacks for which they are used 30 days prior to the start of the testing 
operations.


2.3.1   Drilling Equipment


Provide drilling equipment suitable for advancing the drill tools to the 
depths and at the alignment required.


2.3.2   Grouting Equipment


2.3.2.1   Grout Mixer


The grout mixer shall be a high-speed, high-shear, colloidal type grout 
mixer capable of continuous mechanical mixing that will produce uniform and 
thoroughly mixed grout which is free of lumps and undispersed cement.  The 
mixer shall be equipped with a suitable water and admixture measuring 
devices calibrated to read in cubic centimeters and tenths and so designed 
that after each delivery the hands can be conveniently set back to zero.


2.3.2.2   Grout Pump


The grout pump shall be of the positive displacement type, and shall be 
capable of pumping at all flow rates below 75 L/minute, shall be capable of 
pumping at the pressure of at least 345 kPa at zero flow rate.  For neat 
cement grout, the pump shall have a screen with 3 mm maximum clearance to 
sieve the grout before being introduced into the pump.  Screens are not 
required for shear type mixers.  Make available a pump which is capable of 
pumping both neat cement grout mixes and sanded grout mixes.  The pumping 
equipment shall have a pressure gage capable of measuring pressures of at 
least 1.0 MPa or twice the required grout pressure, whichever is greater.


2.3.3   Stressing Equipment


Stressing equipment shall be hydraulically operated and shall have a 
capacity sufficient to stress the anchors to the required Test Loads within 
the rated capacity in one stroke.  Pumps shall be capable of applying each 
load increment in less than 60 seconds and shall be capable of maintaining 
the hydraulic pressure within 345 kPa.  The equipment shall permit 
stressing of the tendon in increments and raising or lowering the load in 
the tendon.  The equipment shall be calibrated with an accuracy of +2% and 
the calibration certificate and graphs shall be available at the site.  The 
production gage shall have graduations of 500 kPa or less.  A second 
certified gage shall be maintained for periodic verification of the 
production gage.  A dial gage or approved device shall be provided to 
measure total tendon elongation at each load increment to the nearest 0.03 
mm.  The dial gage shall be capable of measuring the entire anchor movement 
without being reset.  Calibration of gages shall be verified no more than 
30 calendar days prior to commencing work under this contract and at 
six-month intervals throughout the period of use.


2.3.4   Testing Equipment


Provide testing equipment consisting of a hydraulic jack with calibrated 
pressure gage for applying the load and a dial gage or vernier scale to 
measure anchor movement.  The ram travel of the stressing equipment shall 
be not less than the theoretical elastic elongation of the total anchor 
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length at the maximum Test Load.  The pressure gage shall be graduated in 
500 kPa increments.  The stressing equipment and pressure gage must have 
been calibrated as a unit no more than 30 calendar days prior to commencing 
work under this contract and at six-month intervals throughout the period 
of use.  The movement measuring device shall have a minimum travel equal to 
the theoretical elastic elongation of the total anchor length at the 
maximum Test Load without resetting the device.


2.4   GROUT


2.4.1   Cement


ASTM C150/C150M, Type I, II, III or V.


2.4.2   Water


Provide fresh, clean, potable water free from injurious amounts of sewage, 
oil, acid, alkali, salts, or organic matter.


2.4.3   Aggregates


Fine aggregate for sand-cement grout shall conform to ACI 301M and 
ASTM C33/C33M for grout for backfilling holes or ASTM C144 for grout for 
pregrouting.  Aggregates shall not contain substances which may be 
deleteriously reactive with alkalis in the cement.


2.4.4   Admixtures.


Admixtures which control bleed, improve flowability, reduce water content 
and retard set may be used in the grout subject to the approval of the 
Contracting Officer.  Any admixtures used shall be compatible with the 
prestressing steel and shall be mixed in accordance with the manufacturer's 
recommendations.


2.4.5   Grout for Anchors


2.4.5.1   Cement Grout


Cement grout mixture proportions are the responsibility of the Contractor.  
Submit the mixture proportions that will produce grout of the quality 
required, thirty days prior to installation of anchors.  Provide applicable 
test reports to verify that the grout mixture proportions selected will 
produce grout of the quality specified.  Grout for grouting anchors shall 
consist of a homogenous, pumpable, stable mixture of portland cement and 
water.  Submit the proposed mix design to the Contracting Officer for 
approval.  The water content shall be the minimum necessary for proper 
placement but the water-cement ratio shall not exceed 0.45 by weight.  
Final proportions of materials shall be based on results of tests made on 
sample mixtures of grout.  The minimum compressive strength of two-inch 
cubes, molded, cured, and tested in accordance with ASTM C109/C109M, shall 
be 24.1 MPa at the time of stressing.  The Contractor is responsible for 
taking, curing, and breaking of grout test cubes for determining mix 
design, and all testing shall be done by an independent laboratory approved 
by the Contracting Officer.  Rock conditions and temperatures shall be 
replicated in the curing process.


2.4.6   Sand-Cement Grout


Grout for waterproofing holes, grouting holes which fail the watertightness 
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test, and for backfilling holes which are abandoned shall consist of a 
mixture of portland cement, fine aggregate, masonry sand, and water.  The 
grout mix proportions are the responsibility of the Contractor.  Submit the 
proposed mix design to the Contracting Officer for approval.  The water 
content shall be the minimum necessary for proper placement.  Final 
proportions of materials shall be based on results of tests made on sample 
mixtures of grout.  The minimum compressive strength of two-inch cubes, 
molded, cured, and tested in accordance with ASTM C109/C109M, shall be 30 
MPa.  The Contractor is responsible for taking, curing, and breaking of 
grout test cubes for determining mix design, and all testing shall be done 
by an independent laboratory approved by the Contracting Officer.  Rock 
conditions and temperatures shall be replicated in the curing process.


2.4.7   Grout for Anchor Pads


Use nonshrink grout conforming to ASTM C1107/C1107M for leveling bearing 
plates.


2.5   TENDON FABRICATION


2.5.1   General


Fabrication of the anchors shall be as recommended by the suppliers.  
Anchors shall be completely assembled with all centralizers, spacers, grout 
and vent tubes and corrosion protection prior to insertion into the hole.  
Fabricated anchors shall be protected, transported and stored in a manner 
to prevent contamination or damage to any components.


2.5.2   Tendon


All spacers for multiple element tendons shall be located as indicated on 
the approved shop drawings.  Furnish strands full length with no splicing 
or coupling permitted.  Tendon material shall be unblemished and free of 
pitting, nicks, grease, or injurious defects.  When required to maintain 
the tendon location within the hole, provide centralizers at a maximum of 3 
meter intervals center-to-center throughout the bond length.  Spacers shall 
be provided at a maximum 3 meter intervals center-to-center throughout the 
bond length.  The entire bond length of the tendon shall be free of dirt, 
lubricants, loose rust, corrosion-inhibiting coatings or other contaminants.


2.5.3   Bond Breaker


Bond breaker for free stressing length of unbonded anchors shall consist of 
smooth polyethylene tubing, minimum wall thickness 1 mm, or smooth PVC 
tubing, minimum wall thickness 1.0 mm.


2.5.4   Vent Tubes


Vent tubes used during grouting operations, if necessary, shall be any 
appropriate type for the job, as recommended by the supplier of the anchors.


2.5.5   Grout Tubes


Grout tubes shall be polyethylene tubing or as recommended by the anchor 
manufacturer and approved by the Contracting Officer.  Inside diameter of 
grout tubes shall be adequate to fully grout the entire hole.
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2.5.6   Corrosion Protection


Corrosion protection shall be as indicated.  Corrosion protection shall be 
provided for the entire anchor and shall include anchorages covers and 
trumpets filled with corrosion inhibiting compound or grout and 
encapsulation of the free stressing length and bond length.


2.5.6.1   Anchorage Protection


The trumpet shall be sealed to the bearing plate and shall overlap the free 
stressing length encapsulation by at least 100 mm.  The trumpet and 
anchorage cover shall be completely filled with corrosion inhibiting 
compound or grout.  Compound filled trumpets shall have a permanent seal 
between the trumpet and the free length corrosion protection.


2.5.6.2   Free Stressing Length Encapsulation


Encapsulation for free stressing length shall consist of a sheath of smooth 
polyethylene tubing, minimum wall thickness 1.5 mm; smooth polypropylene 
tubing,  minimum wall thickness 1.5 mm; smooth PVC tubing, minimum wall 
thickness 1.0 mm; steel pipe or tube with minimum wall thickness 5.0 mm or 
corrugated tubing conforming to paragraph Bond Length Encapsulation.  
Sheath for bars and strands may be heat shrinkable sleeve with a minimum 
thickness of 0.6 mm.  Free stressing length encapsulation shall extend at 
least 100 mm into the trumpet, but shall not contact the bearing plate 
during testing and stressing of the tendon.  Where corrugated tubing is 
used for sheath for unbonded anchors, a separate bond breaker shall be 
provided.


2.5.6.3   Bond Length Encapsulation


Bond length encapsulation shall consist of corrugated polyethylene tubing, 
minimum wall thickness 1.5 mm or corrugated PVC tubing, minimum wall 
thickness 1.0 mm.


2.6   TESTS, INSPECTIONS, AND VERIFICATIONS


Perform required material tests, on prestressing steel and accessories, by 
an approved laboratory to demonstrate that the materials are in conformance 
with the specifications.  Test grout in accordance with ASTM C109/C109M.  
These tests shall be at the Contractor's expense.  Furnish to the 
Contracting Officer prestressing steel test results prior to beginning 
fabrication of any anchors and within 24 hours of testing.


PART 3   EXECUTION


3.1   DRILLING HOLES


3.1.1   General


The top of bond zone elevations and other physical conditions indicated on 
the drawings are the result of soil sampling and core borings.  (See also 
paragraph "PROJECT SITE CONDITIONS").  Holes shall be drilled at the 
locations and inclinations shown and to the depths and diameters determined 
by the Contractor to provide the design bond length and capacityindicated 
on the drawings.  The locations of the holes may be changed only as 
approved by the Contracting Officer.  Any redesign of the anchored 
structure due to relocation of anchor holes shall be performed by the 
Contractor.  Unless otherwise specified, the Contractor shall determine the 
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drilling method to be used.  No holes shall be drilled within 15 meters of 
a grouted hole until the grout has set at least 24 hours.  Pressure 
grouting and drilling shall not be simultaneously performed within a 
distance of 15 meters.  Care shall be taken while drilling to avoid damage 
of any kind to the existing structures.  Damages of any nature will be 
evaluated by the Contracting Officer and repairs or replacements shall be 
made as required.  Holes shall be drilled a maximum of 1 meter beyond the 
required anchor bond length.  Provide a temporary plug for all holes 
drilled more than 10 days prior to installation of the anchor.  Waste water 
from drilling operations shall be collected and recycled or treated; it 
shall not be discharged directly into the water or on the ground.  See also 
Section 01 57 19.00 20 TEMPORARY ENVIRONMENTAL CONTROLS.


3.1.2   Drilling Through Existing Structures


Holes through existing structure shall be drilled by any method which does 
not cause damage to the surrounding structure.  The Contractor is advised 
that foreign material, including metals and other materials remaining from 
original construction of the existing structure, may be encountered during 
drilling through existing structures.


3.1.3   Drilling In Soil


Holes in soil may be drilled by rotary drilling, rotary percussive, or 
vibratory driven casing.  Holes in soil shall be provided with steel casing 
where required for support of the surrounding material.  Where soil is 
susceptible to caving, holes through soil shall be drilled by the duplex 
method using an inner and outer casing with return water flow between the 
casings.


3.1.4   Casing


Casing shall be utilized for drilling through unstable soil formations.  
The casing shall be advanced by rotary drilling or driving.


3.1.5   Drilling in Rock


Unless otherwise specified, holes in rock may be drilled by core drilling, 
rotary drilling, percussion drilling or down-the-hole hammer using 
equipment suitable for the intended purpose.  The drilling method shall not 
cause structural damage to existing structures.  If damage is observed, the 
drilling method shall be modified.Core from holes shall be furnished to the 
Contracting Officer in core boxes at the site for information.  Additional 
drilling may be required based on the quality of the rock encountered.  
Rock core from demonstration test anchor holes only shall be retained by 
the Contractor for the duration of the contract as specified in paragraph 
"Retention of Core".  Retention of core from other holes, after evaluation 
and release by the Contracting Officer, is not required.  Overdrilling of 
holes by a maximum of one meter beyond the required elevation will be 
permitted if complete removal of cuttings and other material cannot be 
accomplished.  If the hole is overdrilled, the  tendon must be supported so 
that the free length corrosion protection extends the required length into 
the trumpet and so that the anchor can be stressed.


3.1.6   Records


Submit driller logs and records as specified in paragraph Driller Logs.  
The presence of a Government inspector or the keeping of separate drilling 
records by the Contracting Officer shall not relieve the Contractor of the 
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responsibility for the work specified in this paragraph.  Payment will not 
be made for any work for which the required records have not been furnished 
by the Contractor.


3.1.7   Alignment


3.1.7.1   Tolerances


The anchor hole shall be located within 300 mm of the plan location.  The 
entry angle shall be within 0.05 rad of the specified inclination.  The 
alignment of the drilled hole shall be within 0.05 rad of the theoretical 
alignment.  If the hole alignment is not within these tolerances, the hole 
shall be backfilled with cement or sand-cement grout and a new hole drilled 
adjacent to the rejected hole.


3.1.8   Watertightness Testing


The rock portion of all drilled holes shall be watertightness tested in 
accordance with the procedures of PTI DC35.1, paragraph 7.4.  A packer 
shall be used where necessary to facilitate pressure testing of the bond 
zone.  Holes which have a water loss in excess of 9.5 liters in ten minutes 
shall be grouted as specified in paragraph Waterproofing Anchor Holes, and 
redrilled.


3.1.9   Waterproofing Anchor Holes


The rock portion of anchor holes which fail the watertightness test shall 
be grouted with cement grout as specified in paragraph Grout for 
Waterproofing or Backfilling Holes.  Grouted holes shall be redrilled while 
the grout strength is considerably less than that of the surrounding rock, 
but not less than 24 hours after grouting.


3.2   INSTALLATION OF ANCHORS


3.2.1   General


The Contractor is responsible for each drilled hole until the anchor has 
been installed, grouted, stressed and accepted.  Holes in rock and casings 
shall be cleaned by pressurized air and/or water to remove drill cuttings 
and mud.


3.2.2   Placing


All the equipment used in handling and placing the anchors shall be such 
that it does not damage or deteriorate the prestressing steel, corrosion 
protection, or the anchorages.  Each anchor shall be inspected prior to 
insertion into the hole.  Any damage to corrosion protection shall be 
repaired prior to insertion or, if determined by the Contracting Officer to 
be not repairable, the anchor shall be replaced.  Insertion of anchors 
shall be in accordance with PTI DC35.1.


3.2.3   Cement Grouted Rock Anchors


Grouting equipment shall be of type and capacity required for successful 
installation of the rock anchors.  All anchors shall use single stage  
grouting to encase the anchor.  Grouting shall be performed by a method in 
accordance with PTI DC35.1, paragraph 7.6.  Grouting shall commence at the 
bottom of the grout zone and proceed to the top of the zone.  Grouting 
shall be gravity flow.
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3.2.4   Anchorage Installation


The bearing plate and nut shall be installed perpendicular to the tendon, 
within 0.05 rad, and centered on the tendon without bending of the 
stressing steel.  Corrosion protection shall be maintained intact at the 
anchorage and any damage shall be repaired prior to stressing.


3.3   STRESSING


3.3.1   General Requirements


After the anchor grout has reached sufficient strength in accordance with 
the Contractor's designthe specified strength, as verified by grout cube 
break, the anchors shall be stressed.  Prior to stressing, surfaces upon 
which the stressing equipment is resting must be clean and the stressing 
equipment shall be aligned as nearly with the center of the hole as 
possible.  An Alignment Load of 10 percent of the Design Load shall be 
applied to the anchor prior to setting dial gauges.  Stress the anchor in 
accordance with the anchor manufacturer's recommendation, subject to the 
approval of the Contracting Officer.  Design and Lock-off loads are given 
on the drawings.  Determine the lock-off procedure so that the lift-off 
results meet the acceptance criteria specified in paragraph Acceptance.  
The maximum stress shall never exceed 80 percent of the guaranteed ultimate 
strength of anchor steel.  The process of stressing the anchors shall be so 
conducted that accurate elongation of the anchor steel can at all times be 
recorded and compared with the computations submitted to, and accepted by 
the Contracting Officer.  Safety precautions shall be taken to prevent 
workers from being behind or in front of the stressing equipment during 
stressing.  Stressing of the anchors shall be performed in a sequence 
submitted by the Contractor for review by the Contracting Officer.  All 
stressing shall be done in the presence of a representative of the 
Contracting Officer.  At no time during the stressing and testing of an 
anchor shall the stressing equipment be disconnected from the temporary 
stressing head or anchor.  Each anchor to be performance tested shall be 
declared acceptable before proceeding with drilling for other anchors 
within the section type represented by that anchor. 


3.3.2   Lock-off


After completion of the all required tests, the load shall be returned to 
the Alignment Load and the specified Lock-off Load shall be applied to the 
anchor.  A lift-off test shall be made to verify the load in the anchor 
tendon before the tendon is locked-off and the stressing equipment is 
removed.  The lift-off reading shall be within five percent of the 
specified lock-off load.  If the lift-off reading is not within five 
percent of the specified lock-off load, the anchorage shall be reset and 
another lift-off reading shall be made.  This procedure shall be repeated 
until a satisfactory lift-off reading is obtained.  After lock-off, the 
trumpet shall be filled with grout and the anchorage recess shall be fully 
grouted flush with the adjacent surfaces.


3.4   FIELD QUALITY CONTROL


3.4.1   General


All anchors shall be performance tested.  During the stressing of each 
anchor, a record shall be kept of gage pressure and of anchor elongation at 
each stage of stressing to the specified test or Lock-off Load, as 
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applicable.  The Test Load shall not be exceeded.  Provide a qualified 
engineer to evaluate the anchor test results and determine the 
acceptability of the anchors in accordance with the criteria indicated 
hereunder.  Final acceptance of each anchor will be made by the Contracting 
Officer.  All tests shall be run in the presence of the Contracting Officer 
or his representative.


3.4.2   Performance Test


Performance test shall consist of cyclically and incrementally loading and 
unloading the anchor, and shall be conducted in accordance with PTI DC35.1, 
Paragraph 8.3.2.  During the testing of each anchor, a record shall be kept 
of gage pressure and of anchor elongation at each stage of stressing to 
each Test Load required by PTI DC35.1.  Measurements of the elongation of 
prestressing steel shall be made in accordance with PTI DC35.1.  If the 
total movement at the end of 10 minutes at the Test Load exceeds 1 mm, the 
Test Load shall be held an additional 50 minutes and the movement readings 
shall be taken at the interval specified in PTI DC35.1, Paragraph 8.3.2.  
Test records, including plots and graphical analysis of test data, shall be 
furnished upon acceptance of each performance tested anchor in accordance 
with paragraph SUBMITTALS.


3.4.3   Driller Logs


Submit the original handwritten log and three (3) copies in typed format 
within two days of the completion of each hole.  Keep accurate driller logs 
and records of all work accomplished under this contract and deliver 
complete, legible copies of these logs and records to the Contracting 
Officer upon completion of the work or at such other time or times as he 
may be directed.  All such records shall be preserved in good condition and 
order by the Contractor until they are delivered and accepted, and the 
Contracting Officer shall have the right to examine such records at any 
time prior to their delivery.  Separate logs shall be made for each hole.  
Use DRILLING LOG, ENG FORM 1836 and 1836A or other approved form which 
provides the required information for his logs.  The following information 
shall be included on the logs or in the records for each hole:


a.  Hole number or designation and elevation of top of hole.


b.  Inclination of the hole.


c.  Make and manufacturer's model designation of drilling equipment.


d.  Dates and time when drilling operations were performed.


e.  Time required for drilling each run.


f.  Elevation of top of rock.


g.  Steel casing seat elevation.


h.  Depths and elevations at which core was recovered or attempts made to 
core including top and bottom depth of each run.


i.  Geologic classification or description by depths of each stratigraphic 
unit cored.  This classification or description shall be made 
immediately following the taking of the core.


j.  Percentage of core recovered and rock quality designation per run.
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k.  Depth and elevation of rod drops and other unusual occurrences.


l.  Depth and elevation at which groundwater is encountered.


m.  Depths and elevations at which drill water is lost and regained and 
amounts.


n.  Depth and elevation of bottom of hole, determined by measuring the 
drill steel length.


3.4.4   Anchor Records


Upon completion of installation of each anchor, the anchor records shall be 
furnished to the Contracting Officer with watertightness test results and 
report of remedial action taken, top of bond zone elevation, bond length, 
free stressing length of anchor, grout mix, grouting pressure, bags of 
cement injected, and a report of performance test results.  The performance 
test results shall include measured lengths of drill holes and anchors, the 
loads and elongations recorded during testing, monitoring and stressing of 
the anchors, and graphs of test results, as specified in paragraph 
SUBMITTALS.  In addition as-built drawings showing the completed 
installation of the anchors shall be furnished upon completion of 
installation of all anchors.


3.5   ACCEPTANCE


3.5.1   General


Acceptance of anchors shall be determined by the Contracting Officer.  The 
following criteria will be used in determination of the acceptability of 
each anchor:


a.  Creep - Creep movement shall not exceed 1 mm at maximum Test Load 
during the first 10 minutes of the performance test.  If the creep 
movement exceeds this limit, it shall not exceed 2 mm at the maximum 
Test Load at the end of 60 minutes.  If the creep movement exceeds 2 mm 
at the maximum Test Load at the end of 60 minutes, the anchor shall be 
rejected.


b.  Movement - Apparent free length shall be calculated from the observed 
elastic movement in accordance with PTI DC35.1, Section 8.3.2.


(1)  Minimum Apparent Free Length - The calculated free length shall 
be not less than 80 percent of the designed free tendon length 
plus the jack length.  If the anchor does not meet this criteria, 
the anchor shall be restressed from the Alignment Load to the Test 
Load and the apparent free length shall be recalculated.  If the 
anchor does not meet this criteria after 3 attempts (original plus 
2 restresses), the anchor shall be rejected.


 
(2)  Maximum Apparent Free Length - The calculated free length shall 


be not more than 100 percent of the designed free tendon length 
plus 50 percent of the bond length plus the jack length.  If the 
anchor does not meet this criteria, and the cause of the behavior 
is not investigated and explained to the satisfaction of the 
Contracting Officer, the anchor shall be rejected.


c.  Initial Lift-Off Reading - The initial lift-off reading shall be within 
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5 percent of the specified Lock-off Load.  If the anchor does not meet 
this criteria, the anchor shall be adjusted as necessary and the 
lift-off reading shall be repeated.


3.5.2   Replacement of Rejected Anchors


Any anchor that fails the performance test or is rejected by the 
Contracting Officer shall be replaced.  A replacement anchor, including a 
new anchor hole, shall be provided by the Contractor at no expense to the 
Government.  The location of the replacement anchor shall be as directed by 
the Contracting Officer.  Provide all materials, supplies, equipment, and 
labor necessary to provide a new anchor assembly to the satisfaction of the 
Contracting Officer.  No drilling shall be performed for a replacement 
anchor until the grouting of all rock anchors within 15 meters of the 
replacement anchor location has been allowed to set for at least 24 hours.  
Payment will not be made for rejected or failed anchors.  Either remove 
failed anchors and thoroughly ream and clear the anchor hole or remove the 
load and cut the anchor and casing flush.


        -- End of Section --
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SECTION 00 31 10


METRIC MEASUREMENTS


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.


ASTM INTERNATIONAL (ASTM)


ASTM E 621 (1994e1; R 1999) Use of Metric (SI) Units 
in Building Design and Construction 
(Committee E-6 Supplement to E380)


IEEE/ASTM SI 10 (2002) American National Standard for Use 
of the International System of Units (SI): 
The Modern Metric System


1.2   GENERAL


This project includes metric units of measurements.  The metric units used 
are the International System of Units (SI) developed and maintained by the 
General Conference on Weights and Measures (CGPM); the name International 
System of Units and the international abbreviation SI were adopted by the 
11th CGPM in 1960.  A number of circumstances require that both metric SI 
units and English inch-pound (I-P) units be included in a section of the 
specifications.  When both metric and I-P measurements are included, the 
section may contain measurements for products that are manufactured to I-P 
dimensions and then expressed in mathematically converted metric value 
(soft metric) or, it may contain measurements for products that are 
manufactured to an industry recognized rounded metric (hard metric) 
dimensions but are allowed to be substituted by I-P products to comply with 
the law.  Dual measurements are also included to indicate industry and/or 
Government standards, test values or other controlling factors, such as the 
code requirements where I-P values are needed for clarity or to trace back 
to the referenced standards, test values or codes.


1.3   USE OF MEASUREMENTS IN SPECIFICATIONS


Measurements in specifications shall be either in SI or I-P units as 
indicated, except for soft metric measurements or as otherwise authorized.  
When only SI or I-P measurements are specified for a product, the product 
shall be procured in the specified units (SI or I-P) unless otherwise 
authorized by the Contracting Officer.  The Contractor shall be responsible 
for all associated labor and materials when authorized to substitute one 
system of units for another and for the final assembly and performance of 
the specified work and/or products.


1.3.1   Hard Metric


A hard metric measurement is indicated by an SI value with no expressed 
correlation to an I-P value.  Hard metric measurements are often used for 
field data such as distance from one point to another or distance above the 
floor.  Products are considered to be hard metric when they are 
manufactured to metric dimensions or have an industry recognized metric 
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designation.


1.3.2   Soft Metric


a.  A soft metric measurement is indicated by an SI value which is a 
mathematical conversion of the I-P value shown in parentheses 
(e.g. 38.1 mm (1-1/2 inches)).  Soft metric measurements are used 
for measurements pertaining to products, test values, and other 
situations where the I-P units are the standard for manufacture, 
verification, or other controlling factor.  The I-P value shall 
govern while the metric measurement is provided for information.


b.  A soft metric measurement is also indicated for products that are 
manufactured in industry designated metric dimensions but are 
required by law to allow substitute I-P products.  These 
measurements are indicated by a manufacturing hard metric product 
dimension followed by the substitute I-P equivalent value in 
parentheses (e.g., 190 x 190 x 390 mm (7-5/8 x 7-5/8 x 15-5/8 
inches)).


1.3.3   Neutral


A neutral measurement is indicated by an identifier which has no expressed 
relation to either an SI or an I-P value (e.g., American Wire Gage (AWG) 
which indicates thickness but in itself is neither SI nor I-P).


1.4   COORDINATION


Discrepancies, such as mismatches or product unavailability, arising from 
use of both metric and non-metric measurements and discrepancies between 
the measurements in the specifications and the measurements in the drawings 
shall be brought to the attention of the Contracting Officer for resolution.


1.5   RELATIONSHIP TO SUBMITTALS


Submittals for Government approval or for information only shall cover the 
SI or I-P products actually being furnished for the project.  The 
Contractor shall submit the required drawings and calculations in the same 
units used in the contract documents describing the product or requirement 
unless otherwise instructed or approved.  The Contractor shall use 
IEEE/ASTM SI 10 and ASTM E 621 as the basis for establishing metric 
measurements required to be used in submittals.


        -- End of Section --
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SECTION 00 41 00


BID SCHEDULES


PART 1   GENERAL


1.1   BASIS OF BIDS


1.1.1   Unit Price Schedule


This contract will be awarded as one lump sum with unit prices required for 
specifically selected work.  A schedule of the unit price work is contained 
in Standard Form SF 1442, "Solicitation, Offer and Award."  See Contract 
Clauses, "FAR 52.211-18, Variation in Estimated Quantity" and "FAR 
52.236-16, Quantity Surveys," "DFARS.236-7008, Contract Prices."
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Unit Prices Form


                                                    


(i)    Basis of Bid for Item 0001 shall be the Total Amount for Item 1 (Items 
1a through 1k, complete in accordance with the drawings and specifications.


    ______________________________________________________________________
    Item    Description          Estimated          Unit
                                 Quantity   Unit    Price    Amount
    ______________________________________________________________________
    
    0001a   All work complete in      Job   LS      XXX     $____________
            accordance with the
            drawings and
            specifications but
            not including the 
            work indicated or 
            specified under 
            0001b thru 0001k


    0001b   Additional 
            unspecified repairs
            designated on the 
            plans as:Repair A, 
            Above water partial
            depth spall repair
            25mm to 75mm depth 
            without reinforcing 
            steel for vertical 
            surfaces using hand 
            troweling placement
            methods                    0.6    SM      $______ $____________


    0001c   Additional unspecified    
            repairs designated on 
            the plans as:
            Repair B, Above water
            partial depth spall 
            repair with exposed 
            reinforcing steel for 
            vertical edges using form
            and pump methods           0.25   SM      $______ $____________


    0001d   Additional unspecified
            repairs designated on
            the plans as:
            Repair C, Above water
            partial depth spall repair
            75mm and greater with
            exposed reinforcing steel
            for vertical surfaces using
            form and pump method       0.25   SM      $______ $____________


    0001e   Additional unspecified
            repairs designated on 
            the plans as:
            Repair D, Partial depth
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Unit Prices Form


                                                    
            deck spall repair 
            0mm to 150mm deep using
            pour and trowel methods    0.1    SM      $______ $____________


    0001f   Additional unspecified
            repairs designated on 
            the plans as:
            Repair E, Overhead
            underdeck partial depth
            spall reapir 0mm to
            150mm deep using form and
            pump methods.              0.1    SM      $______ $____________


    0001g   Additional unspecified
            repairs designated on 
            the plans as:
            Repair F, Edge 
            spall/abrasion repair
            using form and pour
            methods                    0.7    M      $______ $____________


    0001h   Additional unspecified 
            repairs on the plans 
            as: Repair G, Epoxy crack
            repair by pressure
            injection                  10    M      $______ $____________


    0001i   Additional unspecified
            repairs designated on 
            the plans as:
            Repair H, Epoxy gravity
            feed crack repair          4     M     $______ $____________


    0001j   Additional unspecified
            repairs designated on 
            the plans as:
            Repair K, Replace missing 
            edge block                0.1    M     $______ $____________


                           Total Amount for Item 0001      $____________


  In the event there is a difference between a unit price and the extended 
total, the unit price will be held to be the intended bid.  If the bidder 
shows only the total price but fails to enter a unit price, the total divided 
by the estimated quantity will be held to be the intended unit price.


   -- End of Document --
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SECTION 02 41 00


DEMOLITION


PART 1   GENERAL


1.1   GENERAL REQUIREMENTS


Do not begin demolition until authorization is received from the 
Contracting Officer. Remove rubbish and debris from the project site. Store 
materials that cannot be removed daily in areas specified by the 
Contracting Officer.


1.2   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. Submit the following in accordance with Section 01 33 00 
"SUBMITTAL PROCEDURES":


SD-01 Preconstruction Submittals


Demolition Plan; G (FEAD)


Submit demolition and removal procedures for approval before work 
is started.


SD-07 Certificates


Disposal manifest for Solid Waste; G (FEAD)


SD-11 Closeout Submittals


Submit waste identification documentation in accordance with JEGS.; 
G (FEAD)


1.3   REGULATORY AND SAFETY REQUIREMENTS


Comply with federal, GOJ, prefectural, local, and Japan Environmental 
Governing Standards (JEGS) regarding hauling and disposal regulations.


1.4   DUST AND DEBRIS CONTROL


Prevent the spread of dust and debris and avoid the creation of a nuisance 
or hazard in the surrounding area. Do not use water if it results in 
hazardous or objectionable conditions such as, but not limited to, ice, 
flooding, or pollution. Vacuum and dust the work area daily. Sweep 
pavements as often as necessary to control the spread of debris that may 
result in foreign object damage potential to aircraft.


1.5   PROTECTION


1.5.1   Traffic Control Signs


Where pedestrian and driver safety is endangered in the area of removal 
work, use traffic barricades with flashing lights. Provide signal person if 
necessary. Notify the Contracting Officer prior to beginning such work.
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1.5.2   Items to Remain in Place


Take necessary precautions to avoid damage to existing items to remain in 
place, to be reused, or to remain the property of the Government. Repair or 
replace damaged items as approved by the Contracting Officer. Coordinate 
the work of this section with all other work indicated. Construct and 
maintain shoring, bracing, and supports as required. Ensure that structural 
elements are not overloaded. Increase structural supports or add new 
supports as may be required as a result of any cutting, removal, demolition 
work performed under this contract. Do not overload structural elements and 
pavements to remain. Provide new supports and reinforcement for existing 
construction weakened by demolition or removal work. Repair, reinforcement, 
or structural replacement require approval by the Contracting Officer prior
to performing such work.


1.5.3   Existing Construction


Do not disturb existing construction beyond the extent indicated or 
necessary for installation of new construction. Provide temporary shoring 
and bracing for support of building components to prevent settlement or 
migration of dust and dirt in all work areas. Remove dust, dirt, and debris 
from work areas daily. 


1.5.4   Weather Protection


When removing structures used to retain materials make sure the structure 
is not compromised and is protected from adverse weather, have materials 
and workmen ready to provide adequate and temporary covering of exposed 
areas.


1.5.5   Utility Services


Maintain existing utilities indicated to stay in service and protect 
against damage during demolition operations. Prior to start of works, the 
Contractor shall shut off utilities serving each area of removal as 
directed by the Government and disconnect and seal.


1.5.6   Facilities


Protect electrical and mechanical services and utilities. Where removal of 
existing utilities and pavement is specified or indicated, provide approved 
barricades, temporary covering of exposed areas, and temporary services or 
connections for electrical and mechanical utilities.Ensure that any 
elements deemed unstable are not left unsupported. Place secure bracing, 
shoring, or lateral supports as required on any cutting, removal, or 
demolition work performed under this contract that may become unstable.


1.6   BURNING


Burning will not be permitted.


1.7   REQUIRED DATA


Submit demolition and removal procedures for approval before work is 
started.  The demolition plan shall include procedures for careful removal 
and disposition of materials specified to be salvaged, coordination with 
other work in progress, a disconnection schedule of utility services, and a
detailed description of methods and equipment to be used for each operation 
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and of the sequence of operations. Provide procedures for safe conduct of 
the work in accordance with EM 385-1-1.  


1.8   ENVIRONMENTAL PROTECTION


As specified in Section 01 57 19.00 20, "Temporary Environmental Controls."


1.9   USE OF EXPLOSIVES


Use of explosives will not be permitted.


PART 2   PRODUCTS


2.1   FILL MATERIAL


Comply with excavating, backfilling, and compacting procedures for soils 
used as backfill material to fill basements, voids, depressions or 
excavations resulting from demolition of structures, as specified in 
Section 31 23 00.00 20, "Excavation and Fill".


PART 3   EXECUTION


3.1   EXISTING FACILITIES TO BE REMOVED


As indicated on drawings.


3.1.1   Related Materials


While removing existing materials as indicated on drawings, also remove the 
materials which are made no use for remaining materials or new works, 
unless otherwise indicated or specified.


3.2   FILLING


Fill holes, open basements, and other openings as indicated on drawing.


3.3   DISPOSITION OF MATERIAL


3.3.1   Title to Materials


Except where specified, all materials and equipment removed (except the 
materials and equipment to be reused, salvaged, and turn-in) shall become 
the property of the Contractor and shall be removed from Government 
property. Title to materials resulting from demolition, and materials and 
equipment to be removed, is vested in the Contractor upon approval by the 
Contracting Officer of the Contractor's demolition and removal procedures, 
and authorization by the Contracting Officer to begin demolition. The
Government will not be responsible for the condition or loss of, or damage 
to, such property after notice to proceed. Materials and equipment shall 
not be viewed by prospective purchasers or sold on the site.  Submit waste 
identification documentation in accordance with JEGS.


3.3.2   Reuse of Materials and Equipment


Verify normal operations of materials and equipments to be reused, before 
removing. Remove and store materials and equipment indicated warning sign 
to be reused or relocated to prevent damage, and reinstall as the work 
progresses.
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3.3.3   Hazardous and Regulated Materials and Equipment


3.3.3.1   Disposal manifest for Solid Waste


As specified in Section 01 57 19.00 20, "Temporary Environmental Controls."


3.4   CLEANUP


3.4.1   Debris and Rubbish


Remove and transport debris and rubbish in a manner that will prevent 
spillage on pavements, streets or adjacent areas. Clean up spillage from 
pavements, streets and adjacent areas.


       -- End of Section --
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SECTION 03 01 30.71


CONCRETE REHABILITATION


PART 1   GENERAL


Work under this section covers concrete repairs to the substructure, 
superstructure, and deck components as shown on the drawings and specified 
herein.


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.


AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)


ACI 117 (2010) Specifications for Tolerances for 
Concrete Construction and Materials and 
Commentary


ACI 304.2R (1996; R 2008) Placing Concrete by Pumping 
Methods


ACI 347 (2004; Errata 2008) Guide to Formwork for 
Concrete


ACI 546R (2004) Concrete Repair Guide


ACI 546.3R (2006) Guide for the Selection of 
Materials for the Repair of Concrete


ASTM INTERNATIONAL (ASTM)


ASTM A615/A615M (2009) Standard Specification for Deformed 
and Plain Carbon-Steel Bars for Concrete 
Reinforcement


ASTM C109/C109M (2011) Standard Test Method for 
Compressive Strength of Hydraulic Cement 
Mortars (Using 2-in. or (50-mm) Cube 
Specimens)


ASTM C117 (2004) Standard Test Method for Materials 
Finer than 75-um (No. 200) Sieve in 
Mineral Aggregates by Washing


ASTM C136 (2006) Standard Test Method for Sieve 
Analysis of Fine and Coarse Aggregates


ASTM C143/C143M (2010) Standard Test Method for Slump of 
Hydraulic-Cement Concrete


ASTM C31/C31M (2010) Standard Practice for Making and 
Curing Concrete Test Specimens in the Field


ASTM C39/C39M (2011) Standard Test Method for 
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Compressive Strength of Cylindrical 
Concrete Specimens


ASTM C496/C496M (2011) Standard Test Method for Splitting 
Tensile Strength of Cylindrical Concrete 
Specimens


ASTM C881/C881M (2010) Standard Specification for 
Epoxy-Resin-Base Bonding Systems for 
Concrete


ASTM C920 (2011) Standard Specification for 
Elastomeric Joint Sealants


INTERNATIONAL CONCRETE REPAIR INSTITUTE (ICRI)


320.2R (2009) Guide for Selecting and Specifying 
Materials for Repair of Concrete Surfaces


U.S. ARMY CORPS OF ENGINEERS (USACE)


COE CRD-C 400 (1963) Requirements for Water for Use in 
Mixing or Curing Concrete


EM 385-1-1 (2008; Errata 1-2010; Changes 1-3 2010; 
Changes 4-6 2011) Safety and Health 
Requirements Manual


CONCRETE SAWING AND DRILLING ASSOCIATION (CSDA)


CSDA-W-104 (June 1, 1998) Track Mounted Wall Sawing


1.2   DEFINITIONS


The concrete and concrete repair terminology and definitions used are 
provided by ACI 116R and ICRI "Concrete Repair Terminology" unless 
otherwise defined in the specifications.


1.2.1   Concrete


A composite material that consists essentially of a binding medium within 
which are embedded particles or fragments of aggregate, usually a 
combination of fine aggregate and coarse aggregate.  In Portland cement 
concrete, the binder is a mixture of Portland cement and water, with or 
without admixtures.


1.2.2   Pre-Packaged Repair Material


A composite material that consists of a mixture of cement paste, and fine 
aggregate, with or without admixtures for concrete restoration.


1.2.3   Cement-Based Repair Material


A material consisting of portland cement and/or other cementitious 
materials as a binder and aggregate for concrete restoration. As used in 
this specification, cement-based materials include materials with polymer 
modifiers.
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1.2.4   Epoxy Injection Adhesive


A low viscosity epoxy resin system pumped under pressure into cracks.


1.2.5   Epoxy Paste Adhesive


An epoxy paste material used to seal cracks and attach injection ports to 
concrete surfaces.


1.2.6   Elastomeric Joint Filler


A self leveling elastomeric sealant to fill joints in concrete.


1.3   REPAIR MATERIAL PERFORMANCE REQUIREMENTS


All repair materials should be in accordance with applicable provisions of 
ACI 546.3R, ICRI Guideline No. 320.2R and conform to the following 
requirements.


The most important characteristics governing the selection of repair 
materials for this project is the repair materials durability, 
compatibility with the existing substrate, and sensitivity to cracking 
caused by restrained volume changes. The critical material properties that 
affect its resistance to cracking include splitting tensile strength and 
drying shrinkage.


1.3.1   Concrete


1.3.2   Pre-Packaged Repair Material


Pre-packaged repair material should satisfy the following performance 
criteria:


1.3.2.1   Form and Pump Repair Material


Property Test Method Criteria


Compressive Strength ASTM C109/C109M 3,000 psi (minimum) @ 28 
Days


Splitting Tensile 
Strength


ASTM C496/C496M 300 psi (minimum) @ 28 
Days


Drying Shrinkage ASTM C157/C157M 0.05% (maximum) @ 28 Days


Restrained Shrinkage 
Cracking


ASTM C1581 No Cracks within 14 Days


Chloride Ion Pentration ASTM C1201 or AASHTO 
T277


2,000 coulombs (maximum) 
@ 28 Days


Bond Strength ASTM C882/C882M 2,000 psi (minimum) @ 28 
Days


1.3.2.2   Hand Troweling Repair Material


Property Test Method Criteria


Compressive Strength ASTM C109/C109M 3,000 psi (minimum) @ 28 
Days
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Property Test Method Criteria


Splitting Tensile 
Strength


ASTM C496/C496M 300 psi (minimum) @ 28 
Days


Drying Shrinkage ASTM C157/C157M 0.05% (maximum) @ 28 Days


Restrained Shrinkage 
Cracking


ASTM C1581 No Cracks within 14 Days


Chloride Ion Pentration ASTM C1201 or AASHTO 
T277


2,000 coulombs (maximum) 
@ 28 Days


Bond Strength ASTM C882/C882M 2,000 psi (minimum) @ 28 
Days


1.3.3   Epoxy Paste Adhesive


Epoxy paste adhesive for injection port installation shall conform to 
ASTM C881/C881M, Type IV, Grade 3.


1.3.4   Epoxy Injection Adhesive


Epoxy injection adhesive for crack repair shall conform to ASTM C881/C881M, 
Type IV, Grade 1.


1.3.5   Elastomeric Joint Sealant


The elastomeric joint sealant shall conform to ASTM C920, Type S, Grade P, 
Class 25, Ute T for horizontal joints.


1.4   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only. When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:


SD-01 Preconstruction Submittals


Repair Plan; G, A/E
Testing Technicians; G A/E
Testing Agencies; G, A/E
Submit statements that the concrete testing technicians and 
agencies meet the specified requirements.
Field Survey Results; G, A/E
Letter of Acceptance of Government's Defect Quantities; G, A/E


SD-02 Shop Drawings


Method of Performing the Surface Preparation; G, A/E
Formwork; G, A/E


SD-03 Product Data


Concrete; G, A/E
Reinforcing Steel; G, A/E
Pre-Packaged Repair Material; G, A/E
Epoxy Paste Adhesive; G, A/E
Epoxy Injection Adhesive; G, A/E
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Elastomeric Joint Sealant; G, A/E
Admixtures; G, A/E


SD-05 Design Data


Repair Material Mixing Proportioning; G, A/E
Trial Batch; G, A/E


SD-06 Test Reports


Concrete; G, A/E
Pre-Packaged Repair Material; G, A/E
Epoxy Paste Adhesive; G, A/E
Epoxy Injection Adhesive; G, A/E
Elastomeric Joint Sealant; G, A/E
Aggregates; G, A/E
Admixtures; G, A/E
Cement; G, A/E
Water; G, A/E


SD-07 Certificates


Form Removal Schedule; G, A/E
Placement and Compaction; G, A/E
Mix Design; G, A/E


Manufacturer's certifications should be submitted with test results for 
proposed materials. Certificates should certify compliance with the 
appropriate specification referenced herein. Do not place materials 
without prior approval from the Contracting Officer.


SD-08 Manufacturer's Instructions


Pre-Packaged Material; G, A/E
Epoxy Paste Adhesive; G, A/E
Epoxy Injection Adhesive; G, A/E
Elastomeric Joint Sealant; G, A/E
Admixtures; G, A/E


Submit manufacturer's written surface preparation, mixing, 
application and curing instructions for each type of material.


Manufacturer's Material Safety Data Sheets


Submit manufacturer's Material Safety Data Sheets for epoxies, 
polyurethane's, and other potentially hazardous materials.


1.5   QUALITY ASSURANCE


Halt work when weather conditions detrimentally affect the quality of 
patching or bonding concrete.  Apply epoxy resin materials only when the 
contact surfaces are completely dry and if the atmospheric and surface 
temperature ranges are suitable for the specified epoxy material.  Follow 
manufacturer's instructions for weather conditions and temperature ranges.


1.5.1   Qualifications


Submit Contractor qualifications and worker qualifications for approval in 
accordance with paragraph SUBMITTALS. The submittals shall, where 
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applicable, identify individuals who will be working on this contract and 
their relevant experience. Do not make changes in approved personnel 
without prior approval of the Contracting Officer.


1.5.1.1   Contractor Qualifications


The Contractor performing the repair work shall have been involved in a 
minimum of 3 concrete repair projects similar in size and scope to this 
project for at least 5 years.


Contractor should be capable of demonstrating successful experience in all 
types of repairs specified in this project.


1.5.1.2   Worker Qualifications


Each worker engaged in the use of specialized removal or application 
equipment, including saw operators, form-and-pump process, epoxy injection 
process, shall have satisfactorily completed an instruction program in the 
operation of the equipment. Each worker engaged in the operation of 
specialized equipment for the contract work shall have a minimum of 3 years 
of experience in the operation of the equipment.


1.5.1.3   Field Testing Technicians and Agency


The individuals who sample and test concrete and other repair materials as 
required in this specification shall have demonstrated a knowledge and 
ability to perform the necessary test procedures equivalent to the ACI 
minimum guidelines for certification of Concrete Field Testing Technicians, 
Grade 1.


Testing agencies that perform testing service on concrete materials shall 
meet the requirements of ASTM C 1077 and/or ACI 311.


1.5.2   Regulatory Requirements


Perform all work in accordance with applicable Federal, State and local 
safety, health and environmental requirements, and EM 385-1-1.  The 
Contractor shall be responsible for obtaining all permits required by 
Federal, State and local agencies for the performance of the work.


1.5.3   Pre-Construction Conference


Before starting the repair project, the Contracting Officer or authorized 
representative shall meet the Contractor's project manager and 
superintendents at the pre-construction conference. At this meeting, the 
Contractor should present a work schedule to determine its acceptability to 
the owner and determine if there are going to be any conflicts with daily 
operations that should be resolved. 


All aspects of field demonstrations, application procedures, repair 
materials, and corrosion protection employed should be discussed to ensure 
that the Contractors' personnel understand all aspects of the repair 
project. The conference shall also include competent technical 
representatives of repair materials and corrosion protection systems 
manufactures. 
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1.5.4   Drawings


1.5.4.1   Formwork


ACI 347.  Include design calculations indicating arrangement of forms, 
sizes and grades of supports (lumber), panels, and related components. 
Indicate placement schedule, construction, and location and method of 
forming control joints. Include locations of inserts, pipework, conduit, 
sleeves, and other embedded items. Furnish drawings and descriptions of 
shoring and reshoring methods as required for horizontal concrete members.


1.5.4.2   Form Removal Schedule


Submit schedule for form removal indicating element and minimum length of 
time for form removal. Submit technical literature of forming material or 
liner, form release agent, form ties, and gasketing to prevent leakage at 
form and construction joints. Provide a full description of materials and 
methods to be used to patch form-tie holes.


1.5.5   Repair Material Mixing Proportioning


Submit, at least 45 days before work commences, a repair material mixture 
proportioning for each use. Test reports shall accompany the mixture 
proportions. Identify the proposed source of the materials and state the 
proportions of each constituent. When determining the mix design, use 
samples of materials to be used on the job.


a. Trial batch: Trial batches and testing requirements for various repair 
materials specified shall be the responsibility of the material 
manufacturer and Contractor. The pre-packaged repair material 
manufacturers shall be on-site for all trial batch operations. The 
laboratory performing the tests shall be on site and shall conform to 
ASTM C 1077.  Samples of aggregates shall be obtained in accordance 
with the requirements of ASTM D 75.  Samples of materials including the 
aggregate shall be representative of those proposed for the project and 
shall be accompanied by the manufacturer's test reports indicating 
compliance with applicable specified requirements. Trial mixtures 
having proportions, consistencies, and air content suitable for the 
work shall be made based on methodology described in ACI 211.4R, which 
will produce a range of strength encompassing those required for the 
work.


b. Supporting criteria: Include in the submittal the following data for 
each trial batch:


(1) Proporations by weight


(2) Unit weights and specific gravities of consituents


(3) Batch weights


(4) Compressive strengths in accordance with the following:


Material Specimen Size Test


Concrete 3 by 6 inch cylinders ASTM C39/C39M
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Material Specimen Size Test


Mortar 2 inch cubes ASTM C109/C109M


(5) Curing time


(6) Working time


(7) Slump


(8) Air content


1.5.6   Test Reports


1.5.6.1   Concrete


Include the following:


a.  Compressive Strength


b.  Aggregates


c.  Admixtures


d.  Cement


1.5.6.2   Pre-Packaged Repair Material


Include the following:


a.  Compressive Strength 


b.  Splitting Tensile Strength 


c.  Drying Shrinkage 


d.  Restrained Shrinkage Cracking 


e.  Chloride Ion Penetration 


f.  Bond Strength 


g.  Aggregates 


h.  Admixtures 


i.  Cement 


1.5.6.3   Water


Submit test results.


1.5.7   Placement and Compaction


a.  Submit technical literature for equipment and methods proposed for use 
in placing repair material. Include pumping or conveying equipment 
including type, size and material for pipe, valve characteristics, and 
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the maximum length and height concrete will be pumped. No adjustments 
shall be made to the mixture design to facilitate pumping.


b.  Submit technical literature for equipment and methods proposed for 
vibrating and compacting repair material. Submittal shall include 
technical literature describing the equipment including vibrator 
diameter, length, frequency, amplitude, centrifugal force, and 
manufacturer's description of the radius of influence under load. Where 
flat work is to be cast, provide similar information relative to the 
proposed compacting screed or other method to ensure dense placement. 


1.5.8   Repair Plan


Submit the proposed methods for constructing or repairing each type of 
concrete repair. The plan shall include, but shall not be limited to, 
repair materials to be used with specific information on products and/or 
constituents, and requirements for handling, storage, etc., equipment to be 
used, surface preparation, and requirements for placement, finishing, 
curing and protection specific to the materials used. Repair plan shall 
also contain a proposed schedule for repairs. Submit the repair plan for 
approval 30 days after notice to proceed, in accordance with paragraph 
SUBMITTAL.


1.5.9   Field Demonstration


Field demonstrations shall be completed on each repair method to verify the 
method of performing the surface preparation, formwork placement (if 
needed), repair material, and placement technique prior to production 
repair work. Materials utilized in field demonstrations shall be tested in 
accordance with Section 3.8, Field Quality Control.


Successful completion of the field demonstration will be determined by the 
results of the test reports and the inspection of the repair at 28 days to 
ensure that the requirements of this specification have been met.


1.5.9.1   Spall Repairs


Trial spall repairs should be undertaken by the Contractor for each type of 
repair far enough before the repair project is scheduled to start to allow 
curing of repair materials and completion of the evaluation tests. 
Evaluation test results should be in compliance with the requirements of 
this specification.


Trial spall repairs should include a spall repair of 0.2 meters or greater 
in the underside of a pile cap utilizing form and pump material, a spall 
under .02 meters in a beam utilizing hand troweling material, and a spall 
over .02 meters in the top of deck utilizing pour and trowel material. 


Trial sample repairs should be carried out using the same concrete removal 
and surface preparation methods, and the same materials and application 
methods as those to be used in the work. New trial sample repairs should be 
carried out if any changes in materials and equipment occur during the 
course of the work.


The formwork should be removed after 7 days and the repair should be 
checked to ensure that the requirements of this specification have been 
met. Hammer sounding for debonding should be conducted along with pull-off 
bond tests after 28 days. The tests should be performed on completed sample 
repairs.
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The direct pull-off bond test should be conducted for the acceptance of 
each trial sample repair. Three individual pull-off tests should be 
performed in each trial repair in accordance with the ICRI Guideline No. 
03739. Bond strength should not be less than 150 psi. Repair areas damaged 
by pull-off tests should be repaired.


If the trial sample repair is not accepted by the Contracting Officer, the 
Contractor should remove the repair, reapply and test the repair until the 
satisfactory results are obtained at no additional cost to the Government.


The quality and appearance of the sample repairs should be subject to the 
approval of the contracting officer, and if not judged satisfactory, 
additional sample repairs should be performed and tested until approval is 
attained.


The surface preparation procedures, repair materials and application 
techniques used in conducting the approved sample repairs should be 
employed in the repair project.


1.6   DELIVERY, STORAGE, AND HANDLING


1.6.1   Packing, Shipping, Handling, and Unloading


Inspect materials delivered to site for damage, unload and store with a 
minimum of handling. Deliver resin components and aggregate materials in 
original sealed containers where applicable.


1.6.2   Polymer Materials


Storage areas shall be in a windowless and weatherproof, but ventilated, 
insulated noncombustible building. Store polymer materials at temperatures 
between 4 degrees C to 29 degrees C. Do not allow polymer materials to 
freeze.


1.6.3   Chemical Admixtures


Protect chemical admixtures and store and maintain between 4 degrees C to 
32 degrees C. Remove from the site any admixtures subjected to temperatures 
outside this range, or stored for longer than recommended by the 
manufacturer. Do not use any admixture that has been in storage for longer 
than recommended by the manufacturer. Remove such materials from the site.


1.7   PROJECT/SITE CONDITIONS


1.7.1   Environmental Requirements


Do not place repair materials when weather conditions detrimentally affect 
the quality of the finished product. Do not place cement-based repair 
materials when the air temperature is below 4 degrees C in the shade. When 
air temperature is likely to exceed 32 degrees C, the cement-based repair 
material shall have a temperature not exceeding 29 degrees C when 
deposited, and the surface of such placed cement-based repair material 
shall be kept damp with a water fog until the approved curing medium is 
applied. Do not place polymer-modified repair materials when the air 
temperature is below 7 degrees C or above 29 degrees C unless approved by 
the polymer manufacturer. Do not place sealant in cracks when the 
temperature is below 10 degrees C. Placement restrictions for other 
materials shall be in accordance with the manufacturer's published 
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literature. Halt work when weather conditions are potentially detrimental 
to the quality of repairing or bonding concrete. Apply epoxy resin 
materials only when the contact surfaces are completely dry and if the 
ambient and surface temperature ranges are suitable for the specified epoxy 
material. Follow manufacturer's instructions for weather conditions and 
temperature ranges.


1.7.2   Existing Conditions


1.7.2.1   Embedded Materials


The contract drawings and reference drawings do not constitute a complete 
description of all metal parts and other materials that may be encountered, 
but represent the best information available to the Government. Other 
items, or different locations for items shown, may exist. Exercise care to 
avoid drilling through functional embedded items intended to remain in 
service. The Contractor's selection of equipment and methods shall consider 
the presence of such materials, and the Government will not be responsible 
in any way for the effect of such items on the Contractor's equipment or 
progress. Where indicated, remove existing metal items to the limits noted 
on drawings.


1.8   SEQUENCING AND SCHEDULING


Unless otherwise specified, perform the work in such sequence that new work 
does not damage previously completed work. Do not perform concrete removal 
and other operations which cause vibrations within 10 meters of repair 
materials that have cured less than 24 hours. Provide protective measures 
as required to protect completed work.


1.9   CONSTRUCTION TOLERANCES


1.9.1   Concrete Depth Removal


Remove concrete to the lines of removal indicated on the contract drawings. 
A tolerance of plus or minus 25 mm will be allowed about the lines 
indicated. Concrete removals that vary by more than the indicated tolerance 
will not be acceptable, unless approved by the Contracting Officer. 
Unauthorized concrete removals shall be repaired by the Contractor to the 
satisfaction of the Contracting Officer and at no additional cost to the 
Government.


1.9.2   Concrete Area Removal


Area removal tolerance shall be within 25% of the areas indicated in the 
contract drawings. Concrete removals that vary by more than the indicated 
tolerance will not be acceptable, unless approved by the Contracting 
Officer. Unauthorized concrete removals shall be repaired by the Contractor 
to the satisfaction of the Contracting Officer and at no additional cost to 
the Government.


1.9.3   Repair Materials and Products


Place repair materials to the lines indicated on the drawings. Construction 
tolerances for concrete and mortar repair materials shall meet the 
requirements of ACI 117.
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1.10   Field Measurements


Prior to beginning any repair work, the contractor shall perform a survey 
of the pier to verify all repair quantities and locations indicated on the 
drawings. The contractor shall notify the government in writing of any 
discrepancies effecting the quantities, price or schedule of the work prior 
to beginning construction.


Contractor shall submit the field survey results and Letter of Acceptance 
of Government's Defect Quantities.


1.11   SAFETY


Perform all work performed in accordance with EM 385-1-1.  To protect 
personnel from overexposure to toxic materials, conform to the applicable 
Manufacturer's Material Safety Data Sheets (MSDS) or local regulation.


PART 2   PRODUCT DATA


2.1   MATERIALS


2.1.1   Concrete


2.1.2   Pre-Packaged Repair Material


2.1.2.1   Form-and-Pump Placement


The pre-packaged form and pump materials should be extended with coarse 
aggregate in accordance with the manufacturers written instructions. The 
test data should meet the performance requirements specified in Section 
1.3.2.1 Products that are considered meeting these requirements include, 
but are not limited to the following:


Sika Montop 611 (extended with 3/8" aggregate) Sika Corporation 


Forment (extended with 3/8" aggregate) Conproco Corporation 


Structural Concrete S300 (extended with 3/8" aggregate) Five Star 
Products, Inc.


2.1.2.2   Hand Troweling Placement


The test data should meet the performance requirements specified in Section 
1.3.2.2 Products that are considered meeting these requirements include, 
but are not limited to the following:


Sikatop 123 Plus Sika Corporation 


Conpro Set Conproco Corporation 


Vericoat Supreme Euclid Chemical Company


2.1.3   Water


Water for cleaning, mixing and curing shall be fresh, clean, potable, and 
free of injurious amounts of oil, acid, salt, or alkali, except that 
non-potable water may be used if it meets the requirements of COE CRD-C 400.
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2.1.4   Reinforcing Steel


Steel bars shall comply with the requirements of ASTM A615/A615M, deformed, 
Grade 60 and sizes shown unless noted otherwise.


2.1.5   Epoxy Paste Adhesive


The test data should meet the performance requirements specified in Section 
1.3.4.  Products that are considered meeting these requirements include, 
but are not limited to the following:


Sikadur 31 HiMod Gel Sika Corporation


Euco 452 Gel Euclid Chemical Company


Epogel ChemREX, Inc.


2.1.6   Epoxy Injection Adhesive


The test data should meet the performance requirements specified in Section 
1.3.5.  Products that are considered meeting these requirements include, 
but are not limited to the following:


Sikadur 52 Sika Corporation


Eucopoxy Injection Resin Euclid Chemical Company


Denepox Rapid Gel DeNeef Construction Chemical, Inc.


2.1.7   Elastomeric Joint Sealant


The test data should meet the performance requirements specified in Section 
1.3.8.  Products that are considered meeting these requirements include, 
but are not limited to the following:


Sikaflex 1c SL Sika Corporation


2.1.8   Bonding Compound


Bonding compounds shall not be permitted. Provide a roughened clean surface 
for bonding.


2.2   MIXTURE PROPORTIONING


2.2.1   Concrete


Mixes for concrete shall meet the requirements specified in Section 1.3.1. 
Approved batch tickets shall be furnished for each load of concrete.


2.2.2   Pre-Packaged Repair Material


Proportion materials in accordance with manufacturer's recommendations. 
Materials shall comply with the requirements of Section 1.3.2. PART 3 
EXECUTION.
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PART 3   EXECUTION


3.1   EQUIPMENT


Assemble at the site of the work sufficient equipment that is dependable, 
appropriate and adequate to accomplish the work specified and as 
recommended by product manufacturers. Deliver the equipment a sufficient 
time before the start of repairs to permit thorough inspection, calibration 
of weighing and measuring devices, adjustment of parts, and the making of 
any repairs that may be required. Machines, tools, and equipment used in 
the performance of the work shall be approved before the work is started 
and shall be maintained in satisfactory condition at all times. Maintain 
the equipment in good working condition. 


3.1.1   Surface Preparation and Mixing Equipment


Surface preparation and mixing equipment shall be in accordance with the 
specifications and manufacturers recommendations.


3.1.2   Epoxy Mixing Equipment


Use a container recommended by the epoxy manufacturer as the mixing vessel. 
Use a power drive (air or spark-proof) propeller type blade for mixing 
except that hand mixing may be used for small batches. Use equipment 
specified by epoxy manufacturer for field mixing of aggregates and epoxy 
resin.


3.1.3   Drilling Equipment


Use percussion or rotary drilling equipment of a type suitable for the 
depth, diameter and material to be drilled. Use only rotary drilling 
equipment where vibration from percussion drilling could damage the 
concrete to remain or adjacent structures. Use equipment capable of 
maintaining the required alignment.


3.1.4   Diamond-Blade Cutting


Use diamond-blade cutting for cutting through relatively thin sections and 
defining limits of removal to be performed by other methods. Perform 
diamond blade cutting using equipment of the correct type and power and 
with appropriate blade composition for the material being cut.


3.1.5   Demolition Equipment


3.1.5.1   Hydrodemolition Equipment


Use hydromilling equipment consisting of filtering and pumping units. The 
equipment shall operate at a noise level of less than 90 decibels at a 
distance of 50 feet from the equipment. The equipment shall produce a 
highly roughened, bondable surface.


3.1.5.2   Mechanical Demolition Equipment


Use 15 pound breaker for removal of concrete above reinforcing steel. Use 
15 pound chipping hammer to remove concrete around reinforcing steel.


3.1.6   Pumping Equipment


The specified form-and-pump free-flowing repairs require pumping through a 
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pump line to the formed cavity. Use hydraulic/swing valve pump for the best 
results. All pumping equipment must have adequate controls to regulate flow 
rates and pressure.


3.2   PROTECTION


3.2.1   Protection of Existing Features


Before beginning any concrete removal work, carefully survey the structure 
and examine the drawings and specifications to determine the extent of the 
work. Take all necessary precautions to insure against damage to existing 
concrete or other structures to remain in place, and repair or replace any 
damage to such items as approved by the Contracting Officer at no 
additional cost to the Government. Carefully coordinate the work of this 
section with all other work, and construct and maintain shoring, bracing 
and supports, as required. Insure that structural elements are not 
overloaded, and increase structural supports or add new supports as may be 
required as a result of any removal work performed under any part of this 
contract.


3.2.2   Protection of Personnel


Insure that adequate measures are in place to protect workers, facility 
operation personnel and the public from injury due to the operations being 
performed. Provide protective measures in accordance with EM 385-1-1.


3.3   REMOVAL OF EXISTING CONCRETE


The following is intended to supplement Section 02 41 00 Demolition.


3.3.1   General


Remove the existing concrete in the area to be repaired to the minimum 
depth indicated on the drawings and to such additional depth where 
necessary to expose a surface of sound concrete that is uncontaminated by 
oils, greases, or deicing salts or solutions. Remove concrete with care to 
avoid damage to adjacent structures and concrete that is not to be repaired 
under this contract and embedded metal that is not to be removed. Repair 
any such damage at no additional cost to the Government. Mark on the 
surface the limits of concrete removal for approval by the Contracting 
Officer prior to any removal.


Care must be exercised to ensure that further damage to reinforcement is 
not caused by the concrete removal process. Chipping operation can damage 
reinforcing steel and/or its bond to existing concrete if used. Constant 
vigilance must be exercised to assure maintenance of the necessary 
standards of workmanship. For this reason, a reinforcing bar locator should 
be used to determine the depth, size, quantity, and approximate location of 
the reinforcement in the concrete.


Care should be taken not to vibrate the reinforcement or otherwise cause 
damage to its bond to concrete adjacent to the repair area. 


Do not remove metal and other embedded items exposed during the concrete 
removal operations without authorization of the Contracting Officer. Unless 
otherwise indicated, continue removal using appropriate equipment to remove 
sound and unsound concrete and to eliminate any offsets in the area to be 
repaired which would cause an abrupt change in thickness of the repair and 
to remove protrusions between holes. Variations in the final prepared 
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surface shall not exceed the nominal maximum size aggregate of the repair 
material, except for relatively thin repairs in which case the variation 
shall not exceed 25 percent of the repair thickness. Any removal beyond the 
limits shown on the drawings shall be approved by the Contracting Officer 
prior to performing the additional removal. All equipment and removal 
methods shall comply with applicable sections of EM 385-1-1 and ACI 546R. 


Concrete removal addresses deteriorated and damaged material. Some sound 
concrete, however, may be removed to permit structural modifications and to 
ensure that all unsound material is removed. The effectiveness of various 
removal techniques can differ for deteriorated and sound concrete. Some 
techniques may be more effective in sound concrete, while others may work 
better for deteriorated concrete. 


Concrete removal techniques selected should be effective, safe, economical, 
environmentally friendly, and minimize damage to the concrete left in 
place. The removal technique chosen may have a significant effect on the 
length of time that a structure will be out of service. Some techniques 
permit a a significant portion of the work to be accomplished without 
removing the structure from service. The same removal technique, however, 
may not be suitable for all portions of a given structure. 


3.3.1.1   Determination of Removal Limits


Approximate locations and areas of repairs are indicated on the drawings. 
Determine actual locations and limits of deteriorated concrete by visual 
inspection and by tapping with a hammer or steel rod and listening for dull 
or hollow sounds. On horizontal surfaces, a chain drag may be used in lieu 
of the hammer or rod. Perform sounding in the presence of the Contracting 
Officer or authorized representative. Mark areas where sounding does not 
produce a solid tone with highly visible paint. After the investigation 
process is completed, the Contracting Officer will inspect the areas marked 
by the Contractor to confirm the limits of removal. Do not remove concrete 
from these areas until the Contracting Officer or authorized representative 
approves the areas. Upon completion of removal, sound the surface and 
remove any additional concrete until testing produces a solid tone.


Areas requiring repair should be modified to provide for simple layouts. 
The layouts shall provide for reduced boundary edge length and eliminate 
acute angles.


Removal of concrete around reinforcing bars shall extend to point where bar 
is well bonded to concrete and free of corrosion products.


In cases where apparently corroded or heavily oxidized reinforcing bars 
extend beyond marked repair areas into apparently sound concrete, the 
Contracting Officer shall direct contractor how far to extend limits of 
repair area.


The extent and depth of concrete removal in each repair area shall be 
measured and recorded on drawings by the contractor. 


3.3.1.2   Perimeter Saw Cut


For repair areas make a perpendicular saw cut at 25 mm deep, but no deeper 
than the reinforcing steel, 25 mm outside of the area to be repaired to 
delineate the perimeter of the repair area and avoid feather edges. The 
perimeter saw cut shall be beveled 3 to 5 degrees away from the repair 
areas. Exercise care not to cut through existing steel reinforcement or 
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embedded metal that is not to be removed. Perform sawing in accordance with 
CSDA-W-104, except as specified herein.


The disc cut surfaces should be roughened prior to application of a repair 
material. It is best achieved by shot blasting at the same time as final 
surface preparation of exposed reinforcement and concrete in repair cavity 
is conducted. Care should be exercised when roughening the disc cut 
surfaces to prevent damage to the cavity edges. 


3.3.1.3   Reinforcing Steel


Exposing and undercutting reinforcing steel in the repair area should be 
accomplished by initial concrete removal operations. The reinforcing bars 
exposed in the repair areas should be undercut a minimum of 25 mm or 6 mm 
larger than the largest size aggregate in repair material. Removal of 
concrete around reinforcing bars should extend to the point where bars are 
well bonded to concrete and free of corrosion. 


Following the concrete removal operation, carefully inspect the condition 
of all exposed reinforcing bars in accordance with ICRI 210.4. 


The purpose of the inspection is to determine whether the reinforcing steel 
is capable of performing as intended by the design. If the cross-section of 
the repair has been reduced by corrosion by more than 20%, add supplemental 
bars as shown on the drawings. 


Concrete reinforcement shall conform to the requirements of ASTM A615/A615M.  
Where the bond between the concrete and any reinforcing steel has been 
destroyed, or where the concrete deterioration is caused by corrosion of 
the reinforcing steel, remove the adjacent concrete to a depth that will 
permit cleaning of the steel and bonding of the concrete.


When uncoated reinforcing steel is exposed in the repair area application 
of a protective coating should not be done, because it may cause corrosion 
in areas immediately adjacent to a repair.


3.3.2   Impacting


Take adequate precautions to prevent impact equipment from vibrating on 
reinforcing steel. All demolition equipment shall be subject to approval of 
the Contracting Officer.


3.4   MIXING MATERIALS


Make batches small enough to ensure placement before binder sets. Mix 
materials in accordance with manufacturer's recommendations.


3.5   SUBSTRATE SURFACE PREPARATION


3.5.1   General


Regardless of the nature of repair material and methods of its application, 
the repair is only as good as the surface preparation of the substrate to 
form a composite system with the repair material.


The surface of existing concrete and reinforcement should be prepared in 
accordance with applicable requirements of ICRI 210.4 and ACI 546R unless 
specified otherwise.
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After removal of concrete to the specified limits, clean the surface to 
which the repair material is to be applied to remove dust, debris and 
laitance. Perform final cleaning immediately prior to placement of the 
repair material. Unless otherwise specified, keep the existing concrete wet 
for a minimum of 12 hours and dried prior to placing new concrete. The 
surface shall be dry with no standing water on the surface upon which 
concrete is placed (Saturated Surface Dry(SSD)). 


3.5.2   Cleaning


Mechanical demolition equipment leaves the resulting surface with varying 
degrees of microcracks and fractures, commonly referred to as "bruising." 
Bruising creates a zone of weakness that will affect the bond of the repair 
material to the substrate. Removal subjects the concrete substrate to a 
wide range of dynamic loads and the resulting bruising will depend on the 
method used and the quality of the concrete. The depth of the bruised layer 
varies, but is typically on the order of 3.0 mm. Use shotblasting or 
hydrodemolition equipment capable of eroding the substrate concrete surface 
with amplitude of about 3 mm.


Perform all cleaning operations to the satisfaction of the Contracting 
Officer. Protect adjacent structures and embedded items. Use potable water 
for cleaning operations. Perform a preliminary cleaning as soon as the 
chipping and trimming are completed to remove loose materials and dust 
particles. Clean surfaces to which new concrete is to be bonded in 
accordance with ACI 546R, Concrete Repair Guide, Chapter 2, Concrete 
Removal, Preparation, and Repair Techniques. Final cleaning shall remove 
all laitance, scum, dirt, oil, grease, and loose or disintegrated concrete. 
Perform additional surface chipping to remove coarse aggregate that is 
undercut by cleaning process. Perform such additional chipping as 
determined necessary by the Contracting Officer at no additional cost to 
the Government. Wire brush, shotblast, or hydroblast metal surfaces against 
which the concrete is to be placed to remove rust and other contaminants 
which would prevent proper bond with the concrete. Perform final cleaning 
immediately prior to concrete placement. Protect all work from 
contamination during all phases of cleanup and preparation prior to repair.


3.5.3   Rust Cleaning


Freshly cleaned reinforcing steel may rust between the time it is cleaned 
and the time repair material is placed. If the rust that forms is tightly 
bonded to the rebar that it cannot be removed by wire brushing, no action 
should be taken. If the rust is loosely bonded so as to inhibit bond 
between the steel rebar and the repair material, the reinforcement should 
be cleaned again before repair material is placed.


3.5.4   Waste Water Disposal


Dispose of waste water employed in demolition, curing, washing, and rinsing 
or concrete surfaces in a manner such that the waste water does not stain, 
discolor, or effect exposed surfaces of the structure, or damage the 
environment of the project area.


3.6   SURFACE REPAIRS


3.6.1   General


Three repair methods are specified for this project
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a.  Form and Pump material applications should be employed for all mooring 
hardware foundations, underwater, vertical and overhead repair 
locations with repair areas greater than 75mm.


b.  Hand Troweling material applications should be employed for all deck 
soffit and substructure vertical and overhead repair locations with 
repair areas of less than 75mm in depth.


c.  Pour-and-trowel material applications should be employed for all above 
water horizontal repairs.


3.6.2   Formwork


Formwork for repairs involving form-and-pump method should be constructed 
in accordance with ACI 347, except for the calculation of form pressure. 
Form pressure should be designed for a minimum of 14 psi in accordance with 
ACI E 706, Surface Repair Using Form-and-Pump Techniques. Maximum pressure 
exerted on formwork occurs after the formed cavity is full and pressurized. 
Forms should be constructed to fit tightly against existing concrete 
surfaces. Preformed foam gaskets or cast in place foam should be used to 
address difficult to match surfaces. Remove forms after 7 days. 


When it is necessary to attach formwork to the structure, anchor bolts need 
to be SS or removed completely.  No ferous metal bolt or connector shall be 
left within 75mm of the concrete surface.  All holes shall be filled 
completely with concrete restoration material.


3.6.3   Form-and-Pump Repairs


3.6.3.1   General


The form-and-pump repairs should be performed in accordance with ACI E 706, 
Surface Repair Using form-and-pump Techniques.


The form-and-pump is an advanced repair method - a multi-step process of 
preparing and constructing formwork, and pumping the repair material into 
the cavity confined by formwork and existing concrete substrate. Prior to 
construction of the formwork, any substrate surfaces that may cause air to 
become trapped during the pumping operations must be trimmed, or vent tubes 
installed.


3.6.3.2   Pumping Procedure


Pumping of the repair material mixtures should be in conformance with 
ACI 304.2R, ACI E 706 and specified requirements. Attachment of the pump 
line hose to the formwork can be achieved by use of plumbing fittings with 
flanges and ball valves or with the use of a pump line attachment with hand 
held friction fit insertion followed by wooden plugs.


The sequence of material placement and amount of ports into the formed 
cavity depends on location and geometry of the repair involved. Vertical 
surfaces should start at the lowest point, filling in the manner that 
prevents air entrapment. Arrangement of ports for pump line attachments is 
usually horizontal with spacing of 1 meter in grid form. Pumping continues 
even after material flow occurs from adjacent ports to expel air. When the 
flow is without intrusion of air, the pump is temporarily shut off, the 
port closed off, and the pump line connected to the adjacent port that has 
seen flow. The sequence is continued until the cavity is filled. In some 
conditions, the cavity can be pumped from one port. In this situation, each 
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adjacent port is capped off as flow occurs. It is necessary to monitor 
pump-line pressure to prevent excessive backpressure when pumping long 
distances. Once the cavity is filled, the full-line pressure is available 
to pressurize the formed cavity.


Before starting the pumping operation, there should be a direct, continuous 
communication established between the pump operator and crew at the 
formwork. The crew at the formwork should direct the pump.


Care must be exercised in the final pressurization because the excessive 
pump-line pressure (hydraulic pumps can exert in excess of 800 psi} may 
cause the form to fail. Pressure gauges should be attached to the pump line 
near the exit to monitor cavity pressure. If the formwork fails due to 
over-pressurization, the failure will generally occur as a slight movement 
in a form panel seam or perimeter seal. The failure is not explosive 
because there is no stored energy.


Overhead placements are accomplished by starting at an extremity of the 
surface and proceeding in a fashion similar to vertical placements. 
Material will flow radically from the injection port to the adjacent ports.


Exterior vibrators may be used for repair consolidation as conditions 
determined by the trial sample repairs require. All vibration operations 
should be completed prior to pressurizing the form. Vibration after 
pressurization may cause unwanted movement and overstressing of the form.


3.6.3.3   Curing


The form-and-pump material repairs should be cured in forms for no less 
than 7 days.


3.6.4   Hand-Troweling Repairs


3.6.4.1   General


This repair technique is critically dependent on the skill of the mason. 
Masons must have proven experience in hand-troweling repairs, and close 
quality control should be conducted.


3.6.4.2   Concrete Surface Treatment


The final concrete surface treatment, prior to application of the repair 
material, should be performed in accordance with the manufacturers' 
instructions.


3.6.4.3   Application


Proper troweling techniques should be used to prevent the entrapment of air 
at the bonding surface, which will negatively affect the bond strength. 


Special care must be exercised in achieving full intimate contact and 
consolidation of hand-troweled repair material around the exposed 
reinforcement.


3.6.4.4   Curing


Start curing as soon as possible after finishing operations have been 
completed. If drying occurs soon after material is placed, it may cause 
surface crazing and cracking. Use a fog spray immediately after finishing, 
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if necessary, to protect against rapid drying, and cover with wet burlap, 
plastic sheets, or waterproof papers as soon as these materials can be 
placed without marring the surface. Keep covers constantly wet for 7 days 
minimum. 


Curing of finished repairs should be performed in accordance with the 
manufacturers' instructions. 


3.7   CRACK REPAIR


3.7.1   Routing and Sealing


3.7.1.1   Preparation


Clean cracks by saw cutting or routing to provide the proper profile for 
sealants.  After the crack is sawcut or routed, clean the surfaces by 
sandblasting and/or waterjetting.  Adjust the height, angle of inclination 
and the size of the nozzle as necessary to provide satisfactory results.  
Provide protective covers and barriers as require to prevent over-spary 
onto adjacent surfaces.  Remove dust, dirt and loosely bonded materials 
resulting from cleaning.  Ensure surfaces are dry before application of 
repair material.  Apply bond breaker to the bottom of the routed or sawed 
crack.  Where cracks extend through surfaces to be repaired, make the 
repair first and then tool, rout or saw the original line of the cracks 
into the repaired area.


3.7.1.2   Rate of Progress


Limit the stages of crack sealing, which includes preparation and placement 
of bond breaker, so only that length of crack that can be sealed during the 
same workday is prepared.


3.7.1.3   Time of Application


Seal prepared cracks immediately following the cleaning and drying 
process.  Walls of the prepared crack shall be surface dry, and the 
atmospheric and concrete temperatures shall be above 10 degrees C at the 
time of application of the sealant.  Provide an approved temporary seal for 
open routed cracks that cannot be sealed under the conditions specified.


3.7.1.4   Sealing


Do not apply sealant until the prepared cracks have been inspected and 
approved.  Fill the cracks from the bottom up and tool the top surface as 
indicated or as recommended by the manufacturer.  Apply sealant as 
recommended by the manufacturer.


3.7.2   Epoxy Resin Injection


3.7.2.1   Crack Preparation


Clean each crack of dust, dirt, loose concrete and unsound material by 
vacuuming or flushing with water and allowing to dry to remove free water 
in the crack.


3.7.2.2   Application of Epoxy Paste Adhesive


Insert a valve at both ends of each crack, at the junction of two cracks, 
and along the length of each crack at 16 inch intervals.  Fill crack 
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between valves with crack epoxy paste adhesive in accordance with the 
manufacturer's recommendations.


3.7.2.3   Application of Epoxy Injection Adhesive


After crack epoxy paste adhesive has hardened and cured, pump epoxy 
injection adhesive into valve at one end of crack in accordance with the 
manufacturer's recommendations.  For vertical surfaces start at lowest 
valve and work upwards.  As epoxy injection adhesive appears at next valve, 
pinch pumping valve closed and move to next valve and commence pumping.  
Continue procedure until other end of crack is reached.  Avoid delays in 
pumping operation.  After epoxy injection adhesive has hardened and cured 
grind valves off flush with concrete surface.  Coat areas of valves with 
epoxy paste adhesive and allow to harden and cure.


3.8   FIELD QUALITY CONTROL


3.8.1   General


An independent material inspection and testing contractor shall perform the 
required field inspection and test procedures outlined in this section, on 
a daily basis when concrete is being delivered or when pre-packaged mortar 
material is being batched on-site.


3.8.2   Preparations for Placing


Inspect prepared surfaces, forms, and embedded items in sufficient time 
prior to each placement of repair material to certify that the surfaces are 
ready to receive the repair material.


3.8.3   Concrete and Pre-Packaged Material Testing


3.8.3.1   Time and Mix Pot Life


Verify repair material has not exceeded allowable time or pot life. 


3.8.3.2   Sampling


Collect representative sample of fresh concrete or pre-packaged mortar 
repair material to perform test specified in conformance with ASTM C 172 
and ASTM C31/C31M. 


3.8.3.3   Temperature


Test temperature twice during each shift that the repair material is 
produced.


3.8.3.4   Air Content


Test air content twice during each shift that repair material is placed. 
Obtain samples in accordance with ASTM C 172 and test in accordance with 
ASTM C 231.


3.8.3.5   Slump


Test slump twice during each shift that repair material is produced. Obtain 
samples in accordance with ASTM C 172 and test in accordance with 
ASTM C143/C143M.
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3.8.3.6   Consolidation and Protection


Ensure that the repair material is properly consolidated, finished, 
protected, and cured. 


3.8.3.7   Splitting Tensile Tests


Prepare splitting tensile test specimens during each shift that the repair 
material is produced in accordance with ASTM C31/C31M and cure at the site 
under the same conditions as the repair. Test in accordance with 
ASTM C496/C496M.


3.8.3.8   Compression Tests


Prepare compression test specimens during each shift that the repair 
material is produced in accordance with ASTM C31/C31M and cure at the site 
under the same conditions as the repair. Test in accordance with 
ASTM C109/C109M or ASTM C39/C39M.


3.8.3.9   Curing


a.  Moist-Curing Inspections - At least once each shift, and once per 
day on nonwork days, inspect all areas subject to moist curing. 
Note and record the surface moisture condition.


b.  Sheet-Curing Inspection - At least once each shift and once per 
day on nonwork days, inspect all areas being cured using material 
sheets.


Note and record the condition of the covering and the tightness of the laps 
and tapes.


3.8.3.10   Aggregates


Test gradation in accordance with ASTM C136 and ASTM C117.  Determine the 
percent passing the No. 200 sieve by washing in accordance with ASTM C117.


3.8.4   Action Required


3.8.4.1   Placing


The placing foreman shall not permit placing to begin until he has verified 
that appropriate placement, consolidation and finishing equipment, which 
are in working order and have competent operators, are available.


3.8.4.2   Time and Mix Pot Life


Dispose of material if it is beyond the designated time or pot life.


3.8.4.3   Air Content


Whenever a test result is outside the specification limits, do not deliver 
the concrete to the forms and adjust the dosage of the air-entrainment 
admixture.


3.8.4.4   Slump


Whenever a test result is outside the specification limits, do not deliver 
the concrete to the forms and an adjustment should be made in the batch 
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weights of water and fine aggregate. The adjustments are to be made so that 
the water-cementitious materials ratio does not exceed that specified in 
the submitted concrete mixture proportion. 


3.8.4.5   Temperature


Whenever a test result is outside the specified limits, dispose of material 
and prepare a new batch.


3.8.4.6   Curing


a.  Moist-Curing Corrective Action - When a daily inspection report 
lists an area of inadequate curing, take immediate corrective 
action, and extend the required curing period for such areas by 
one (1) day.


b.  Sheet-Curing Corrective Action - When a daily inspection report 
lists any tears, holes, or laps or joints that are not completely 
closed, promptly repair the tears and holes or replace the sheets, 
close the joints, and extend the required curing period for those 
areas by one (1) day.


3.8.4.7   Laboratory Test Results


If compression, splitting tensile and/or dry shrinking test results fall 
outside of specified limits, remove defective material and install material 
meeting specified limits.


3.8.5   Final Inspection and Acceptance Testing


Following completion of the work, inspect repairs for cracking, crazing, 
delamination, unsoundness, staining and other defects. Inspect the finish 
and surface tolerances of the repairs to verify that all requirements have 
been met. Repair all surfaces exhibiting defects as directed at no cost to 
the Government when defects are due to Contractor workmanship or 
procedures. 


Perform repair acceptance pull-off bond testing in accordance with the ICRI 
Guideline No. 03730, "Guide to Using In-Situ Tensile Pull-Off Tests to 
Evaluate Bond of Concrete Surface Materials" and ASTM D 1583. 


Perform completed repair acceptance pull-off bond testing at ages 
consistent with the trial repair pull off testing. Perform a minimum of 
three pull off tests on each of the repair methods; form and pump repairs 
and hand troweling repairs. 


The location of each individual test in designated test areas should be 
selected by the Contracting Officer prior to repair application and marked 
on a drawing in order to avoid cutting the reinforcing steel during the 
test performance. 


The following acceptance criteria should be satisfied:


a.  Minimum Bond Strength
No individual test result is below 75% of the specified pull-off 
bond strength.


b.  Average Bond Strength
Average pull-off bond strength of the specimens is not less than 
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the specified strength.


3.8.6   Reports


Report the results of all tests and inspections conducted at the project 
site informally at the end of each shift and in writing weekly and deliver 
within 3 days after the end of each weekly reporting period. 


Reports on lab tests shall be submitted with 35 days of pouring operations. 


3.8.7   Manufacturer Field Service


Provide the services of a manufacturer's technical representative 
experienced in mixture proportioning and placement procedures approved for 
the repair materials. 


Provide, at no additional cost to the Government, the services of the 
manufacturer's experienced technical representative during mixture 
proportioning, planning and production. The manufacturer's representative 
shall be available for consultation by both the Contractor and the 
Contracting Officer during mixture proportioning, planning, and production 
of the materials and shall be on-site immediately prior to and during at 
least the first placement of the material, and at other times if directed. 


3.9   CLEAN UP


Clean all surfaces of concrete and adjacent facilities which are stained by 
dirt, oil, grease, fuel, or other byproducts that are created by the 
construction operations with detergent and pressure wash. Dispose of debris 
in accordance with applicable local, state, and federal laws.


3.10   PROTECTION PRIOR TO ACCEPTANCE


Where shelter or other protective measures are provided for repair during 
inclement weather, maintain such protective measures until the repair 
material has cured and discontinuance of the measures is authorized.


3.11   FINAL ACCEPTANCE


Contractor to seal all cracks in repairs prior to the end of the warranty 
period at the 11 month period. Cracks shall be repaired with a flexible 
sealer. 


        -- End of Section --
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SECTION 03 30 53


MISCELLANEOUS CAST-IN-PLACE CONCRETE


PART 1   GENERAL


1.1   SUMMARY


Perform all work in accordance with ACI MCP SET Parts 2 and 3.


1.2   UNIT PRICES


1.2.1   Unit of Measure


Unit of measure:  cubic meter.


1.3   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.


AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)


ACI MCP SET (2012) Manual of Concrete Practice


ASTM INTERNATIONAL (ASTM)


ASTM A185/A185M (2007) Standard Specification for Steel 
Welded Wire Reinforcement, Plain, for 
Concrete


ASTM A615/A615M (2012) Standard Specification for Deformed 
and Plain Carbon-Steel Bars for Concrete 
Reinforcement


ASTM C1064/C1064M (2011) Standard Test Method for 
Temperature of Freshly Mixed 
Hydraulic-Cement Concrete


ASTM C1260 (2007) Standard Test Method for Potential 
Alkali Reactivity of Aggregates 
(Mortar-Bar Method)


ASTM C143/C143M (2010a) Standard Test Method for Slump of 
Hydraulic-Cement Concrete


ASTM C150/C150M (2012) Standard Specification for Portland 
Cement


ASTM C1567 (2011) Standard Test Method for Potential 
Alkali-Silica Reactivity of Combinations 
of Cementitious Materials and Aggregate 
(Accelerated Mortar-Bar Method)


ASTM C171 (2007) Standard Specification for Sheet 
Materials for Curing Concrete
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ASTM C172/C172M (2010) Standard Practice for Sampling 
Freshly Mixed Concrete


ASTM C173/C173M (2010b) Standard Test Method for Air 
Content of Freshly Mixed Concrete by the 
Volumetric Method


ASTM C231/C231M (2010) Standard Test Method for Air 
Content of Freshly Mixed Concrete by the 
Pressure Method


ASTM C260/C260M (2010a) Standard Specification for 
Air-Entraining Admixtures for Concrete


ASTM C309 (2011) Standard Specification for Liquid 
Membrane-Forming Compounds for Curing 
Concrete


ASTM C31/C31M (2010) Standard Practice for Making and 
Curing Concrete Test Specimens in the Field


ASTM C39/C39M (2012) Standard Test Method for 
Compressive Strength of Cylindrical 
Concrete Specimens


ASTM C494/C494M (2011) Standard Specification for Chemical 
Admixtures for Concrete


ASTM C595/C595M (2012) Standard Specification for Blended 
Hydraulic Cements


ASTM C618 (2012) Standard Specification for Coal Fly 
Ash and Raw or Calcined Natural Pozzolan 
for Use in Concrete


ASTM C685/C685M (2011) Concrete Made by Volumetric 
Batching and Continuous Mixing


ASTM C94/C94M (2012) Standard Specification for 
Ready-Mixed Concrete


ASTM D75/D75M (2009) Standard Practice for Sampling 
Aggregates


U.S. ARMY CORPS OF ENGINEERS (USACE)


COE CRD-C 400 (1963) Requirements for Water for Use in 
Mixing or Curing Concrete


U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)


40 CFR 247 Comprehensive Procurement Guideline for 
Products Containing Recovered Materials


1.4   SYSTEM DESCRIPTION


The Government retains the option to sample and test aggregates and 
concrete to determine compliance with the specifications.  Provide 
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facilities and labor as may be necessary to assist the Government in 
procurement of representative test samples.  Obtain samples of aggregates 
at the point of batching in accordance with ASTM D75/D75M.  Sample concrete 
in accordance with ASTM C172/C172M.  Determine slump and air content in 
accordance with ASTM C143/C143M and ASTM C231/C231M, respectively, when 
cylinders are molded.  Prepare, cure, and transport compression test 
specimens in accordance with ASTM C31/C31M.  Test compression test 
specimens in accordance with ASTM C39/C39M.  Take samples for strength 
tests not less than once each shift in which concrete is produced from each 
class of concrete required.  Provide a minimum of three specimens from each 
sample; two to be tested at 42 days (90 days if pozzolan is used) for 
acceptance, and one will be tested at 7 days for information.


1.4.1   Strength


Acceptance test results are the average strengths of two specimens tested 
at 42 days (90 days if pozzolan is used).  The strength of the concrete is 
considered satisfactory so long as the average of three consecutive 
acceptance test results equal or exceed the specified compressive strength, 
f'c, and no individual acceptance test result falls below f'c by more than 
3.4 MPa.


1.4.2   Construction Tolerances


Apply a Class "C" finish to all surfaces except those specified to receive 
a Class "D" finish.  Apply a Class "D" finish  to all post-construction 
surfaces which will be permanently concealed.  Surface requirements for the 
classes of finish required are as specified in Part 4 of ACI MCP SET.


1.4.3   Concrete Mixture Proportions


Concrete mixture proportions are the responsibility of the Contractor.  
Mixture proportions shall include the dry weights of cementitious 
material(s); the nominal maximum size of the coarse aggregate; the specific 
gravities, absorptions, and saturated surface-dry weights of fine and 
coarse aggregates; the quantities, types, and names of admixtures; and 
quantity of water per cubic meter of concrete.  Provide materials included 
in the mixture proportions of the same type and from the same source as 
will be used on the project.  Specified compressive strength f'c shall be 
30 MPa at 28 days (90 days if pozzolan is used).  The maximum nominal size 
coarse aggregate is 19 mm, in accordance with ACI MCP SET Part 3.  The air 
content shall be between 4.5 and 7.5 percent with a slump between 50 and 
125 mm.  The maximum water cement ratio is 0.40.  Submit the applicable 
test reports and mixture proportions that will produce concrete of the 
quality required, ten days prior to placement of concrete.


1.5   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:


SD-02 Shop Drawings


Installation Drawings


SD-03 Product Data
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Air-Entraining Admixture
Accelerating Admixture
Water-Reducing or Retarding Admixture
Curing Materials
Batching and Mixing Equipment
Conveying and Placing Concrete
Formwork
Forms
Ready-Mix Concrete
Mix Design Data
Air-Entraining Admixtures
Fly Ash
Accessories
Curing Compound


SD-06 Test Reports


Aggregates
Concrete Mixture Proportions
Compressive Strength Testing
Slump


SD-07 Certificates


Bill of Lading
Cementitious Materials


1.6   QUALITY ASSURANCE


Indicate specific locations of Concrete Placement, Forms, Steel 
Reinforcement, Accessories, Construction Joints, and Control Joints on 
installation drawings and include, but not be limited to, square meters of 
concrete placements, thicknesses and widths, plan dimensions, and 
arrangement of cast-in-place concrete section.


1.6.1   Regulatory Requirements


Contractor shall follow all applicable regulatory requirements.


PART 2   PRODUCTS


2.1   MATERIALS


Submit manufacturer's literature from suppliers which demonstrates 
compliance with applicable specifications for the specified materials.


2.1.1   Cementitious Materials


Submit Manufacturer's certificates of compliance, accompanied by mill test 
reports, attesting that the concrete materials meet the requirements of the 
specifications in accordance with the Special Clause "CERTIFICATES OF 
COMPLIANCE".  Also, certificates for all material conforming to EPA's 
Comprehensive Procurement Guidelines (CPG), in accordance with 40 CFR 247.  
Provide cementitious materials that conform to the appropriate 
specifications listed:


2.1.1.1   Portland Cement


ASTM C150/C150M, Type II, low heat cement.
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2.1.1.2   Blended Hydraulic Cement


ASTM C595/C595M, Type IP or IPM.


2.1.1.3   Pozzolan


Provide pozzolan that conforms to ASTM C618, Class C or F, including 
requirements of Tables 1A and 2A.


2.1.2   Aggregates


Fine and coarse aggregates shall "be tested and evaluated for 
alkali-aggregate reactivity in accordance with ASTM C1260.  Perform 
evaluation of fine and coarse aggregates separately and in combination, 
matching the proposed mix design proportioning.  All results of the 
separate and combination testing shall have a measured expansion less than 
0.10 (0.08) percent at 16 days after casting.  If the test data indicates 
an expansion of 0.10 (0.08) percent or greater, reject the aggregate(s) or 
perform additional testing using ASTM C1260 and ASTM C1567.  Perform the 
additional testing using ASTM C1260 and ASTM C1567 using the low alkali low 
heat Portland Cement in combination with Class F fly ash.  Use Class F fly 
ash in the range of 25 to 40 percent of the total cementitious material by 
mass".  Submit certificates of compliance and test reports for aggregates 
showing the material(s) meets the quality and grading requirements of the 
specifications under which it is furnished.


2.1.3   Admixtures


Admixtures to be used, when required or approved, shall comply with the 
appropriate specification listed.  Retest chemical admixtures that have 
been in storage at the project site, for longer than 6 months or that have 
been subjected to freezing, at the expense of the Contractor at the request 
of the Contracting Officer and will be rejected if test results are not 
satisfactory.


2.1.3.1   Air-Entraining Admixture


Provide air-entraining admixture that meets the requirements of 
ASTM C260/C260M.


2.1.3.2   Accelerating Admixture


Not allowed.


2.1.3.3   Water-Reducing or Retarding Admixture


Provide water-reducing or retarding admixture meeting the requirements of 
ASTM C494/C494M, Type A, B, or D.  High-range water reducing admixture Type 
F or G may be used only when approved, approval being contingent upon 
particular placement requirements as described in the Contractor's Quality 
Control Plan.


2.1.4   Water


Use fresh, clean, potable water for mixing and curing, free from injurious 
amounts of oil, acid, salt, or alkali, except that unpotable water may be 
used if it meets the requirements of COE CRD-C 400.
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2.1.5   Reinforcing Steel


Provide reinforcing bars conforming to the requirements of ASTM A615/A615M, 
Grade 60.  Welded steel wire fabric shall conform to the requirements of 
ASTM A185/A185M.  Details of reinforcement not shown shall be in accordance 
with ACI MCP SET Part 3, Chapters 7 and 12.


2.1.6   Formwork


The design and engineering of the formwork as well as its construction, 
will be the responsibility of the Contractor.  Submit formwork design prior 
to the first concrete placement.


2.1.7   Form Coatings


Coat forms, for exposed surfaces, with a nonstaining form oil to be applied 
shortly before concrete is placed.


2.1.8   Curing Materials


Provide curing materials conforming to the following requirements.


2.1.8.1   Impervious Sheet Materials


Impervious sheet materials, ASTM C171, type optional, except polyethylene 
film, if used, shall be white opaque.


2.2   READY-MIX CONCRETE


a.  Concrete shall be ready-mix concrete with mix design data 
conforming to ACI MCP SET Part 2.  Bill of Lading for each ready-mix 
concrete delivery shall be in accordance with ASTM C94/C94M.


b.  All concrete elements:  30 megapascal minimum compressive strength 
as determined in 42 calendar days.


c.  Slump:  25 to 100 mm according to ASTM C143/C143M and ACI MCP SET 
Part 1.


d.  Portland Cement conforming to ASTM C150/C150M, Type 11, low heat 
cement.


e.  Blended hydraulic cement conforming to ASTM C595/C595M, Type IP or 
IPM.


f.  Use one brand and type of cement for formed concrete having 
exposed-to-view finished surfaces.


g.  Air-Entraining Admixtures conforming to ASTM C260/C260M.  Exterior 
concrete exposed to freezing needs to be air-entrained 5 to 6 percent 
by volume.


h.  Water-reducing admixtures, retarding admixtures, accelerating 
admixtures, water-reducing and accelerating admixtures, and 
water-reducing and retarding admixtures shall conform to ASTM C494/C494M.


i.  Fly Ash is required as a supplementary cementitious material and 
shall conform to ASTM C618, Class F with 4 percent maximum loss on 
ignition and 35 percent maximum cement replacement by weight.  Submit 
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documentation in compliance with 40 CFR 247.


2.3   STEEL REINFORCEMENT


2.3.1   Deformed Steel Bars


Provide steel bars conforming to ASTM A615/A615M, Grade 410 MPa ACI MCP SET 
Parts 2 and 3.


2.3.2   Welded Wire Fabric


Provide welded wire fabric conforming to ASTM A185/A185M.


2.4   FORMS


Forms shall be of wood, steel, or other approved material and conform to 
ACI MCP SET, Parts 2 and 3.


Provide form release conforming to ACI MCP SET, Part 4.


2.5   ACCESSORIES


2.5.1   Curing Compound


Provide curing compound conforming to ASTM C309.


PART 3   EXECUTION


3.1   PREPARATION


Prepare construction joints to expose coarse aggregate.  The surface shall 
be clean, damp, and free of laitance.  Construct ramps and walkways, as 
necessary, to allow safe and expeditious access for concrete and workmen.  
Remove snow, ice, standing or flowing water, loose particles, debris, and 
foreign matter.  Earth foundations shall be satisfactorily compacted.  
Ensure spare vibrators are available.  The entire preparation shall be 
accepted by the Government prior to placing.


3.1.1   Embedded Items


Secure reinforcement in place after joints, anchors, and other embedded 
items have been positioned.  Arrange internal ties so that when the forms 
are removed the metal part of the tie is not less than 75 mm from concrete 
surfaces permanently exposed to view or exposed to water on the finished 
structures.  Embedded items shall be free of oil and other foreign matters 
such as loose coatings or rust, paint, and scale.  The embedding of wood in 
concrete is permitted only when specifically authorized or directed.  All 
batching and mixing equipment needed to place, consolidate, protect, and 
cure the concrete shall be at the placement site and in good operating 
condition.


3.1.2   Formwork Installation


Forms shall be properly aligned, adequately supported, and mortar-tight.  
Provide smooth form surfaces, free from irregularities, dents, sags, or 
holes when used for permanently exposed faces.  Chamfer all exposed joints 
and edges , unless otherwise indicated.
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3.1.3   Production of Concrete


3.1.3.1   Ready-Mixed Concrete


Provide ready-mixed concrete conforming to ASTM C94/C94M except as 
otherwise specified.


3.1.3.2   Concrete Made by Volumetric Batching and Continuous Mixing


Concrete made by volumetric batching and continuous mixing shall conform to 
ASTM C685/C685M.


3.2   CONVEYING AND PLACING CONCRETE


Concrete placement is not permitted when weather conditions prevent proper 
placement and consolidation without approval.  When concrete is mixed 
and/or transported by a truck mixer, deliver the concrete to the site of 
the work completing the discharge within 1-1/2 hours or 45 minutes when the 
placing temperature is 30 degrees C or greater unless a retarding admixture 
is used.  Convey concrete from the mixer to the forms as rapidly as 
practicable by methods which prevent segregation or loss of ingredients.  
Concrete shall be in place and consolidated within 15 minutes after 
discharge from the mixer.  Deposit concrete as close as possible to its 
final position in the forms and regulate it so that it may be effectively 
consolidated in horizontal layers 450 mm or less in thickness with a 
minimum of lateral movement.  Carry on the placement at such a rate that 
the formation of cold joints will be prevented.  Submit Methods and 
equipment for transporting, handling, depositing, and consolidating the 
concrete prior to the first concrete placement.  Perform conveying and 
placing concrete in conformance with the following:


3.2.1   Consolidation


Consolidate each layer of concrete by rodding, spading, or internal 
vibrating equipment.  Systematically accomplish internal vibration by 
inserting the vibrator through the fresh concrete in the layer below at a 
uniform spacing over the entire area of placement.  The distance between 
insertions shall be approximately 1.5 times the radius of action of the 
vibrator and overlay the adjacent, just-vibrated area by approximately 100 
mm.  Ensure that the vibrator penetrates rapidly to the bottom of the layer 
and at least 150 mm into the layer below, if such a layer exists.  Hold 
vibrator stationary until the concrete is consolidated and then withdraw it 
slowly at the rate of about 75 mm per second.


3.2.2   Cold-Weather Requirements


No concrete is to be mixed or placed when the ambient temperature is below 
2 degrees C or if the ambient temperature is below 5 degrees C and 
falling.  Provide suitable covering and other means as approved for 
maintaining the concrete at a temperature of at least 10 degrees C for not 
less than 72 hours after placing and at a temperature above freezing for 
the remainder of the curing period.  Do not mix salt, chemicals, or other 
foreign materials with the concrete to prevent freezing.  Remove and 
replace concrete damaged by freezing at the expense of the Contractor.


3.2.3   Hot-Weather Requirements


When the rate of evaporation of surface moisture, as determined by use of 
Figure 1 of ACI MCP SET Part 2, is expected to exceed 1 kg/square meter per 
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hour, provisions for windbreaks, shading, fog spraying, or covering with a 
light-colored material shall be made in advance of placement, and such 
protective measures taken as quickly as finishing operations will allow.


3.2.4   Lifts in Concrete


Deposit concrete in horizontal layers not to exceed 600 mm in thickness.  
Carry on placement at a rate that prevents the formation of cold joints.


3.3   FORM REMOVAL


Do not remove forms before 7 days after concrete placement, except as 
otherwise specifically authorized.  Do not remove supporting forms and 
shoring until the concrete has cured for at least 7 days.  When conditions 
require longer curing periods, forms shall remain in place.


3.4   FINISHING


3.4.1   Temperature Requirement


Do not finish or repair concrete when either the concrete or the ambient 
temperature is below 10 degrees C.


3.4.2   Finishing Formed Surfaces


Remove all fins and loose materials , and surface defects including filling 
of tie holes.  Repair all honeycomb areas and other defects.  Remove all 
unsound concrete from areas to be repaired.  Surface defects greater than 
13 mm in diameter and holes left by removal of tie rods in all surfaces not 
to receive additional concrete shall be reamed or chipped and filled with 
dry-pack mortar.  Brush-coat the prepared area with an approved epoxy resin 
or latex bonding compound or with a neat cement grout after dampening and 
filling with mortar or concrete.  The cement used in mortar or concrete for 
repairs to all surfaces permanently exposed to view shall be a blend of 
portland cement and white cement so that the final color when cured is the 
same as adjacent concrete.


3.4.3   Finishing Unformed Surfaces


Float finish all unformed surfaces, that are not to be covered by 
additional concrete or backfill, to elevations shown, unless otherwise 
specified.  Surfaces to receive additional concrete or backfill shall be 
brought to the elevations shown and left as a true and regular surface.  
Slope exterior surfaces for drainage unless otherwise shown.  Carefully 
make joints with a jointing tool.  Finish unformed surfaces to a tolerance 
of 10 mm for a float finish as determined by a 3 m straightedge placed on 
surfaces shown on the drawings to be level or having a constant slope.  Do 
not perform finishing while there is excess moisture or bleeding water on 
the surface.  No water or cement is to be added to the surface during 
finishing.


3.4.3.1   Float Finish


Provide float finished surfaces, screeded and darbied or bullfloated to 
eliminate the ridges and to fill in the voids left by the screed.  In 
addition, the darby or bullfloat shall fill all surface voids and only 
slightly embed the coarse aggregate below the surface of the fresh 
concrete.  When the water sheen disappears and the concrete supports a 
person's weight without deep imprint, complete floating.  Floating shall 
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embed large aggregates just beneath the surface, remove slight 
imperfections, humps, and voids to produce a plane surface, compact the 
concrete, and consolidate mortar at the surface.


3.5   CURING AND PROTECTION


Beginning immediately after placement, and continuing for at least 7 days, 
cure and protect all concrete from premature drying, extremes in 
temperature, rapid temperature change, freezing, mechanical damage, and 
exposure to rain or flowing water.  Provide all materials and equipment 
needed for adequate curing and protection at the site of the placement 
prior to the start of concrete placement.  Accomplish moisture preservation 
of moisture for concrete surfaces not in contact with forms by one of the 
following methods:


a.  Continuous sprinkling or ponding.


b.  Application of absorptive mats or fabrics kept continuously wet.


c.  Application of sand kept continuously wet.


d.  Application of impervious sheet material conforming to ASTM C171.


e.  Application of membrane-forming curing compound are not allowed.


Accomplish the preservation of moisture for concrete surfaces placed 
against wooden forms by keeping the forms continuously wet for 7 days.  If 
forms are removed prior to end of the required curing period, use other 
curing methods for the balance of the curing period.  Do not perform 
protection removal if the temperature of the air in contact with the 
concrete may drop more than 15 degrees C within a 24 hour period.


3.6   TESTS AND INSPECTIONS


3.6.1   Field Testing Technicians


The individuals who sample and test concrete, as required in this 
specification, shall have demonstrated a knowledge and ability to perform 
the necessary test procedures equivalent to the ACI minimum guidelines for 
certification of Concrete Field Testing Technicians, Grade I.


3.6.2   Inspection Details and Frequency of Testing


3.6.2.1   Preparations for Placing


Inspect foundation or construction joints, forms, and embedded items in 
sufficient time prior to each concrete placement by the Contractor to 
certify that it is ready to receive concrete.


3.6.2.2   Air Content


Check air content at least twice during each shift that concrete is 
placed.  Obtain samples in accordance with ASTM C172/C172M and tested in 
accordance with ASTM C231/C231M.


3.6.2.3   Slump


Check slump twice during each shift that concrete is produced.  Obtain 
samples in accordance with ASTM C172/C172M and tested in accordance with 
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ASTM C143/C143M.


3.6.2.4   Consolidation and Protection


Ensure that the concrete is properly consolidated, finished, protected, and 
cured.


3.6.3   Action Required


3.6.3.1   Placing


Do not permit placing to begin until the availability of an adequate number 
of acceptable vibrators, which are in working order and have competent 
operators, has been verified.  Do not continue placing if any pile is 
inadequately consolidated.


3.6.3.2   Air Content


Whenever an air content test result is outside the specification limits, 
adjust the dosage of the air-entrainment admixture prior to delivery of 
concrete to forms.


3.6.3.3   Slump


Whenever a slump test result is outside the specification limits, adjust 
the batch weights of water and fine aggregate prior to delivery of concrete 
to the forms.  The adjustments are to be made so that the water-cement 
ratio does not exceed that specified in the submitted concrete mixture 
proportion.


3.6.4   Reports


Report the results of all tests and inspections conducted at the project 
site informally at the end of each shift.  Submit written reports weekly.  
Deliver within 3 days after the end of each weekly reporting period.  See 
Section 01 45 00.00 20 QUALITY CONTROL.


3.7   FORM WORK


Form work shall conform to ACI MCP SET Parts 2 through 5.


3.7.1   Preparation of Form Surfaces


Forms shall be true to line and grade, mortar-tight, and sufficiently rigid 
to prevent objectionable deformation under load.  Form surfaces for 
permanently exposed faces shall be smooth, free from irregularities, dents, 
sags, or holes.  Chamfer exposed joints and exposed edges.  Arrange 
internal ties so that when the forms are removed, the form ties are not 
less than 50 mm from concrete surfaces permanently exposed to view or 
exposed to water on the finished structure.


3.7.2   Form Coating


Coat forms, for exposed surfaces, with a nonstaining form release coating 
applied shortly before concrete is placed.  Forms for unexposed surfaces 
may be wetted in lieu of coating immediately before the placing of 
concrete, except that in freezing weather form release coating shall be 
used.
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3.7.3   Removal of Forms


Remove forms carefully to prevent damage to the concrete.  Do not remove 
forms for 7 days.


3.8   STEEL REINFORCING


Reinforcement shall be free from loose, flaky rust and scale, and free from 
oil, grease, or other coating which might destroy or reduce the 
reinforcement's bond with the concrete.


3.8.1   Fabrication


Shop fabricate steel reinforcement in accordance with ACI MCP SET Parts 2 
and 3.  Shop details and bending shall be in accordance with ACI MCP SET 
Parts 2 and 3.


3.8.2   Splicing


Perform splices in accordance with ACI MCP SET Parts 2 and 3.


3.8.3   Supports


Secure reinforcement in place by the use of metal or concrete supports, 
spacers, or ties.


3.9   EMBEDDED ITEMS


Before placing concrete, take care to determine that all embedded items are 
firmly and securely fastened in place.  Provide embedded items free of oil 
and other foreign matter, such as loose coatings of rust, paint and scale.  
Embedding of wood in concrete is permitted only when specifically 
authorized or directed.


3.10   FIELD TESTING


a.  Provide samples and test concrete for quality control during 
placement.  Sampling of fresh concrete for testing shall be in 
accordance with ASTM C172/C172M.


b.  Test concrete for compressive strength at 7 and 28 days for each 
design mix.  Concrete test specimens shall conform to ASTM C31/C31M.  
Perform Compressive strength testing conforming to ASTM C39/C39M.


c.  Test Slump at the site of discharge for each design mix in 
accordance with ASTM C143/C143M.


d.  Test air content for air-entrained concrete in accordance with 
ASTM C231/C231M.  Test concrete using lightweight or extremely porous 
aggregates in accordance with ASTM C173/C173M.


e.  Determine temperature of concrete at time of placement in 
accordance with ASTM C1064/C1064M.


       -- End of Section --
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SECTION 05 30 00.01.01


MOORING HARDWARE


PART 1   GENERAL


This specification consists of supply and installation of the cast steel 
bollards as shown on the drawings. Installation includes bolting of mooring 
hardware, grouting of base, filling hardware with grout and filling of bolt 
holes.


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.


ASTM INTERNATIONAL (ASTM)


ASTM A27/A27M (2010) Standard Specification for Steel 
Castings, Carbon, for General Application


ASTM A123/A123M (2009) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products


ASTM A563M (2007) Standard Specification for Carbon 
and Alloy Steel Nuts (Metric)


ASTM C1107/C1107M (2011) Standard Specification for Packaged 
Dry, Hydraulic-Cement Grout (Nonshrink)


ASTM C920 (2011) Standard Specification for 
Elastomeric Joint Sealants


ASTM F 1554 (2007ae1) Standard Specification for 
Anchor Bolts, Steel, 36, 55, and 105-ksi 
Yield Strength


1.2   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only. When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:


SD-02 Shop Drawings


Bollards; G A/E


SD-03 Product Data


Bollards; G A/E


Threaded Rods; G A/E


Plates; G A/E
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Nuts and Washers; G A/E


Grout; G A/E


Elastomeric Sealants; G A/E


Coating System Data Sheets; G A/E


SD-05 Design Data


Design Calculations; G A/E


Detailed design calculations demonstrating proposed mooring 
hardware meets the loading requirements with the required factor 
of safety of Section 2.1.1. Calculations must be stamped by a 
registered Professional Engineer.


SD-07 Certificates


. Bollards; G A/E


Threaded Rods; G A/E


Plates; G A/E


Nuts and Washers; G A/E


Grout; G A/E


Elastomeric Sealants; G A/E


PART 2   PRODUCTS


2.1   MOORING FITTINGS


2.1.1   Bollards


Mooring fittings shall be new cast steel bollards as shown on the drawings. 
Bollard material shall be stress-relieved cast steel conforming to 
ASTM A27/A27M, Grade 65-35. Bollards shall have a minimum working capacity 
of 100 tons in the direction of 0 degrees to 30 degrees relative to 
horizontal and 0 degrees to 180 degrees relative to the face of the pier. 
The factor of safety against yielding shall be 2.0 and the factor of safety 
against breaking shall be 3.0. Submit detailed design calculations for the 
bollard showing conformance to the above performance criteria.


2.1.2   Anchorage Hardware


The proposed mooring hardware shall be anchored to the pier utilizing 
threaded rods conforming to ASTM F 1554 (Fu = 105 ksi minimum). Nuts shall 
conform to ASTM A563M, hardened washers shall conform to ASTM F436 and 
plates shall conform to ASTM A36. Plates, nuts and washers and threaded 
rods shall be hot dipped galvanized according to ASTM A123/A123M.


2.1.3   Grout


Grout for annulus of mooring hardware and bedding shall be non-shrink, 
non-metallic high performance cemetitious grout having a minimum 28 day 
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compressive strength of 50 MPa. Grout shall conform to ASTM C1107/C1107M, 
Grade C.


2.1.4   Elastomeric Sealants


ASTM C920, Type S, one component, Grade P pourable or self-leveling type
sealant.


2.1.5   Finish


Mooring Hardware shall be cleaned of any grease or other foreign matter 
with suitable degreaser and any corrosion and loose material shall be 
removed to Sa2 before applying coating system. Mooring hardware shall be 
finished with a 3-coat paint system, paint shall be yellow.


Submit Coating System Data Sheets.  Products that are considered meeting 
these requirments include, but are not limited to the following products:


Carboline Protective Coating
Primer, 2.0 to 3.0 mils D.F.T. Carbozinc 11 Inorganic Zinc
Intermediate Coat, 3.0 mils D.F.T. Carboguard
Top Coat, 2.0-2.5 mils D.F.T. Carbothane 134 HG Aliphatic
Acrylic Polyurethane


Devoe High Performance Coatings
Primer - Cath-coat 302H
Intermediate Coat - Bar-Rust 231
Top Coat - Devthane 379


PART 3   EXECUTION


3.1   MOORING HARDWARE INSTALLATION


3.1.1   Threaded Rods


Threaded rod shall be held in place with templates that match bollard bolt 
pattern. Core holes through new foundations as shown in the drawings. Shift 
hardware to avoid interferences with reinforcing steel and remnant anchor 
bolts.


3.1.2   Anchorage Hardware


Place mooring hardware and install anchorage hardware. Nuts shall be hand 
tightened before grouting of base. After grout has cured for seven days, 
nuts shall be torqued to 5,000 in-lbs. Double nut bottom fasteners to 
prevent loosening. Fill annulus of mooring hardware with grout and seal 
bolt pockets with elastomeric sealant.


        -- End of Section --
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SECTION 31 23 00.00 20


EXCAVATION AND FILL


PART 1   GENERAL


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.


JAPANESE INDUSTRIAL STANDARDS (JIS)


A 1214-01 Test Method for Soil Density by the Sand 
Replacement Method


ASTM INTERNATIONAL (ASTM)


ASTM D698 (2007e1) Laboratory Compaction 
Characteristics of Soil Using Standard 
Effort (12,400 ft-lbf/cu. ft. (600 
kN-m/cu. m.))


ASTM D1557 (2009) Standard Test Methods for 
Laboratory Compaction Characteristics of 
Soil Using Modified Effort (56,000 
ft-lbf/ft3) (2700 kN-m/m3)


1.2   DEFINITIONS


1.2.1   Capillary Water Barrier


A layer of clean, poorly graded crushed rock, stone, or natural sand or 
gravel having a high porosity which is placed beneath a building slab with 
or without a vapor barrier to cut off the capillary flow of pore water to 
the area immediately below a slab.


1.2.2   Degree of Compaction


Degree of compaction is expressed as a percentage of the maximum density 
obtained by the test procedure presented in ASTM D698 or ASTM D1557, for 
general soil types, abbreviated as percent laboratory maximum density.


1.2.3   Hard Materials


Weathered rock, dense consolidated deposits, or conglomerate materials 
which are not included in the definition of "rock" but which usually 
require the use of heavy excavation equipment, ripper teeth, or jack 
hammers for removal.


1.2.4   Rock


Solid homogeneous interlocking crystalline material with firmly cemented, 
laminated, or foliated masses or conglomerate deposits, neither of which 
can be removed without systematic drilling and blasting, drilling and the 
use of expansion jacks or feather wedges, or the use of backhoe-mounted 
pneumatic hole punchers or rock breakers; also large boulders, or buried 
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masonry. Removal of hard material will not be considered rock excavation 
because of intermittent drilling and blasting that is performed merely to 
increase production.


1.2.5   Pile Supported Structure


As used herein, a structure where both the foundation and floor slab are 
pile supported.


1.3   DELIVERY, STORAGE AND HANDLING


Perform in a manner to prevent contamination or segregation of materials.


1.4   CRITERIA FOR BIDDING


Base bids on the following criteria:


a.  Surface elevations are as indicated.


b.  Pipes or other artificial obstructions, except those indicated, will 
not be encountered.


c.  Ground water elevations indicated by the boring log were those existing 
at the time subsurface investigations were made and do not necessarily 
represent ground water elevation at the time of construction.


1.5   QUALITY ASSURANCE


1.5.1   Utilities


Movement of construction machinery and equipment over pipes and utilities 
during construction shall be at the Contractor's risk. Excavation made with 
power-driven equipment is not permitted within 600 mm(two feet) of known 
Government-owned utility or subsurface construction. For work immediately 
adjacent to or for excavations exposing a utility or other buried 
obstruction, excavate by hand. Start hand or light weight power-driven 
equipment excavation on each side of the indicated obstruction and continue 
until the obstruction is uncovered or until clearance for the new grade is 
assured. Support uncovered lines or other existing work affected by the 
contract excavation until approval for backfill is granted by the 
Contracting Officer. Report damage to utility lines or subsurface 
construction immediately to the Contracting Officer.


PART 2   PRODUCTS


2.1   SOIL MATERIALS


Natural, friable soil representative of productive, well-drained soils in 
the area, free of subsoil, stumps, rocks larger than 25 mm diameter, brush, 
weeds, toxic substances, and other material detrimental to plant growth.  
Amend topsoil pH range to obtain a pH of 5.5 to 7.


2.2   UTILITY BEDDING MATERIAL


2.2.1   Crushed Stone


Clean crushed stone having a classification of GW or GP in accordance with 
ASTM D2487 for backfill.  Maximum particle size shall not exceed 75 mm.
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2.3   FILTER FABRIC


Provide a pervious sheet of polyester, nylon, glass or polypropylene, 
filaments woven, spun bonded, fused, or otherwise manufactured into a 
nonraveling fabric with uniform thickness and strength. Fabric shall have 
the following manufacturer certified minimum average roll properties as 
determined by ASTM D4759:


Class A


a.  Grab tensile strength (ASTM D4632) 
machine and transversed direction


min. 800


b.  Grab elongation (ASTM D4632) machine 
and transverse direction


min. 15


c.  Puncture resistance (ASTM D4833) min. 356


d.  Mullen burst strength (
ASTM D3786/D3786M)


min. 2,000


e.  Trapezoidal Tear (ASTM D4533) min. 222


f.  Permeability (ASTM D4491) k fabric greater than k Soil


PART 3   EXECUTION


3.1   PROTECTION


3.1.1   Underground Utilities


Location of the existing utilities indicated is approximate. The Contractor 
shall physically verify the location and elevation of the existing 
utilities indicated prior to starting construction.
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3.1.2   Machinery and Equipment


Movement of construction machinery and equipment over pipes during 
construction shall be at the Contractor's risk. Repair, or remove and 
provide new pipe for existing or newly installed pipe that has been 
displaced or damaged.


3.2   SURFACE PREPARATION


3.2.1   Clearing and Grubbing


Unless indicated otherwise, remove trees, stumps, logs, shrubs, brush and 
vegetation and other items that would interfere with construction 
operations within the clearing limits. Remove stumps entirely. Grub out 
matted roots and roots over 50 mm in diameter to at least 460 mm below 
existing surface.


3.2.2   Stripping


Strip suitable soil from the site where excavation or grading is indicated 
and stockpile separately from other excavated material. Material unsuitable 
for use as topsoil shall be wasted. Locate topsoil so that the material can 
be used readily for the finished grading. Where sufficient existing topsoil 
conforming to the material requirements is not available on site, provide 
borrow materials suitable for use as topsoil. Protect topsoil and keep in 
segregated piles until needed 


3.2.3   Unsuitable Material


Remove vegetation, debris, decayed vegetable matter, sod, mulch, and 
rubbish underneath paved areas or concrete slabs.


3.3   EXCAVATION


Excavate to contours, elevation, and dimensions indicated. Reuse excavated 
materials that meet the specified requirements for the material type 
required at the intended location. Keep excavations free from water. 
Excavate soil disturbed or weakened by Contractor's operations, soils 
softened or made unsuitable for subsequent construction due to exposure to 
weather. Excavations below indicated depths will not be permitted except to 
remove unsatisfactory material. Unsatisfactory material encountered below 
the grades shown shall be removed as directed. Refill with backfill and 
fill material and compact to 95 percent of Japan JIS A 1214-01 maximum 
density. Unless specified otherwise, refill excavations cut below indicated 
depth with backfill and fill material and compact to 95 percent of JIS 
A 1214-01 maximum density. Satisfactory material removed below the depths 
indicated, without specific direction of the Contracting Officer, shall be 
replaced with satisfactory materials to the indicated excavation grade; 
except as specified for spread footings. Determination of elevations and 
measurements of approved overdepth excavation of unsatisfactory material 
below grades indicated shall be done under the direction of the Contracting 
Officer.


3.3.1   Excavated Materials


Satisfactory excavated material required for fill or backfill shall be 
placed in the proper section of the permanent work required or shall be 
separately stockpiled if it cannot be readily placed. Satisfactory material 
in excess of that required for the permanent work and all unsatisfactory 
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material shall be disposed of as specified in Paragraph "DISPOSITION OF 
SURPLUS MATERIAL."


3.4   SUBGRADE PREPARATION


Unsatisfactory material in surfaces to receive fill or in excavated areas 
shall be removed and replaced with satisfactory materials as directed by 
the Contracting Officer. The surface shall be scarified to a depth of 150 mm
 before the fill is started. Sloped surfaces steeper than 1 vertical to 4 
horizontal shall be plowed, stepped, benched, or broken up so that the fill 
material will bond with the existing material. When subgrades are less than 
the specified density, the ground surface shall be broken up to a minimum 
depth of 150 mm, pulverized, and compacted to the specified density. When 
the subgrade is part fill and part excavation or natural ground, the 
excavated or natural ground portion shall e scarified to a depth of 300 mm 
and compacted as specified for the adjacent fill. Material shall not be 
placed on surfaces that are muddy, frozen, or contain frost. Compaction 
shall be accomplished by sheepsfoot rollers, pneumatic-tired rollers, 
steel-wheeled rollers, or other approved equipment well suited to the soil 
being compacted. Material shall be moistened or aerated as necessary. 
Minimum subgrade density shall be as specified herein.


3.5   FILLING AND BACKFILLING


Fill and backfill to contours, elevations, and dimensions indicated. 
Compact each lift before placing overlaying lift. Construct backfill in two 
operations (initial and final) specified in this section. Place initial 
backfill in 150 mm maximum loose lifts to 300 mm above pipe unless 
otherwise specified. Ensure that initially placed material is tamped firmly 
under pipe haunches. Bring up evenly on each side and along the full length 
of the pipe or structure. Ensure that no damage is done to the utility or 
its protective coating. Place the remainder of the backfill (final 
backfill) in 225 mm maximum loose lifts unless otherwise specified. Compact 
each loose lift as specified in the paragraph entitled "General Compaction" 
before placing the next lift. Do not backfill in freezing weather or where 
the material in the trench is already frozen or is muddy, except as 
authorized. Where settlements greater than the tolerance allowed herein for 
grading occur in trenches and pits due to improper compaction, excavate to 
the depth necessary to rectify the problem, then backfill and compact the 
excavation as specified herein and restore the surface to the required 
elevation. Coordinate backfilling with testing of utilities.


3.6   COMPACTION


Determine in-place density of existing subgrade; if required density 
exists, no compaction of existing subgrade will be required. Density 
requirements specified herein are for cohesionless materials. When cohesive 
materials are encountered or used, density requirements may be reduced by 5 
percent. Use hand-operated, plate-type, vibratory, or other suitable hand 
tampers in areas not accessible to larger rollers or compactors. Compact 
material in accordance with the following unless otherwise specified. If 
necessary, alter, change, or modify selected equipment or compaction 
methods to meet specified compaction requirements.


3.6.1   Compaction of Material in Subcuts or Overexcavations


In rock, compact to 95 percent of JIS A 1214-01 density. In stable soils, 
compact to 90 percent of JIS A 1214 density.
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3.6.2   Compaction of Pipe Encasement Bedding


In rock, compact to 95 percent and in soil, compact to 90 percent of JIS 
A 1214-01 density.


3.6.3   Compaction of Backfill


Compact initial backfill material surrounding pipe encasements, ditch, 
catch basins, to 90 percent of JIS A 1214-01 maximum density except where 
bedding and backfill are the same material. Where bedding and backfill are 
the same material, compact initial backfill to the density of the bedding. 
Under areas to be seeded or sodded, compact succeeding layers of final 
backfill to 85 percent of JIS A 1214-01 maximum density. Under areas to be 
sodded, compact succeeding layers of final backfill to 85 percent of JIS 
A 1214-10.


3.7   FINISH OPERATIONS


3.7.1   Grading


Finish grades as indicated within 30 mm (one-tenth of one foot). Grade 
areas to drain water away from structures. Maintain areas free of trash and 
debris. For existing grades that will remain but which were disturbed by 
Contractor's operations, grade as directed.


3.8   DISPOSITION OF SURPLUS MATERIAL


Remove from Government property surplus or other soil material not required 
or suitable for filling or backfilling, and brush, refuse, stumps, roots, 
and timber.


        -- End of Section --
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SECTION 00 31 10


METRIC MEASUREMENTS


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.


ASTM INTERNATIONAL (ASTM)


ASTM E 621 (1994e1; R 1999) Use of Metric (SI) Units 
in Building Design and Construction 
(Committee E-6 Supplement to E380)


IEEE/ASTM SI 10 (2002) American National Standard for Use 
of the International System of Units (SI): 
The Modern Metric System


1.2   GENERAL


This project includes metric units of measurements.  The metric units used 
are the International System of Units (SI) developed and maintained by the 
General Conference on Weights and Measures (CGPM); the name International 
System of Units and the international abbreviation SI were adopted by the 
11th CGPM in 1960.  A number of circumstances require that both metric SI 
units and English inch-pound (I-P) units be included in a section of the 
specifications.  When both metric and I-P measurements are included, the 
section may contain measurements for products that are manufactured to I-P 
dimensions and then expressed in mathematically converted metric value 
(soft metric) or, it may contain measurements for products that are 
manufactured to an industry recognized rounded metric (hard metric) 
dimensions but are allowed to be substituted by I-P products to comply with 
the law.  Dual measurements are also included to indicate industry and/or 
Government standards, test values or other controlling factors, such as the 
code requirements where I-P values are needed for clarity or to trace back 
to the referenced standards, test values or codes.


1.3   USE OF MEASUREMENTS IN SPECIFICATIONS


Measurements in specifications shall be either in SI or I-P units as 
indicated, except for soft metric measurements or as otherwise authorized.  
When only SI or I-P measurements are specified for a product, the product 
shall be procured in the specified units (SI or I-P) unless otherwise 
authorized by the Contracting Officer.  The Contractor shall be responsible 
for all associated labor and materials when authorized to substitute one 
system of units for another and for the final assembly and performance of 
the specified work and/or products.


1.3.1   Hard Metric


A hard metric measurement is indicated by an SI value with no expressed 
correlation to an I-P value.  Hard metric measurements are often used for 
field data such as distance from one point to another or distance above the 
floor.  Products are considered to be hard metric when they are 
manufactured to metric dimensions or have an industry recognized metric 
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designation.


1.3.2   Soft Metric


a.  A soft metric measurement is indicated by an SI value which is a 
mathematical conversion of the I-P value shown in parentheses 
(e.g. 38.1 mm (1-1/2 inches)).  Soft metric measurements are used 
for measurements pertaining to products, test values, and other 
situations where the I-P units are the standard for manufacture, 
verification, or other controlling factor.  The I-P value shall 
govern while the metric measurement is provided for information.


b.  A soft metric measurement is also indicated for products that are 
manufactured in industry designated metric dimensions but are 
required by law to allow substitute I-P products.  These 
measurements are indicated by a manufacturing hard metric product 
dimension followed by the substitute I-P equivalent value in 
parentheses (e.g., 190 x 190 x 390 mm (7-5/8 x 7-5/8 x 15-5/8 
inches)).


1.3.3   Neutral


A neutral measurement is indicated by an identifier which has no expressed 
relation to either an SI or an I-P value (e.g., American Wire Gage (AWG) 
which indicates thickness but in itself is neither SI nor I-P).


1.4   COORDINATION


Discrepancies, such as mismatches or product unavailability, arising from 
use of both metric and non-metric measurements and discrepancies between 
the measurements in the specifications and the measurements in the drawings 
shall be brought to the attention of the Contracting Officer for resolution.


1.5   RELATIONSHIP TO SUBMITTALS


Submittals for Government approval or for information only shall cover the 
SI or I-P products actually being furnished for the project.  The 
Contractor shall submit the required drawings and calculations in the same 
units used in the contract documents describing the product or requirement 
unless otherwise instructed or approved.  The Contractor shall use 
IEEE/ASTM SI 10 and ASTM E 621 as the basis for establishing metric 
measurements required to be used in submittals.


        -- End of Section --
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SECTION 00 41 00


BID SCHEDULES


PART 1   GENERAL


1.1   BASIS OF BIDS


1.1.1   Unit Price Schedule


This contract will be awarded as one lump sum with unit prices required for 
specifically selected work.  A schedule of the unit price work is contained 
in Standard Form SF 1442, "Solicitation, Offer and Award."  See Contract 
Clauses, "FAR 52.211-18, Variation in Estimated Quantity" and "FAR 
52.236-16, Quantity Surveys," "DFARS.236-7008, Contract Prices."
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Unit Prices Form


                                                    


(i)    Basis of Bid for Item 0001 shall be the Total Amount for Item 1 (Items 
1a through 1j, complete in accordance with the drawings and specifications.


    ______________________________________________________________________
    Item    Description          Estimated          Unit
                                 Quantity   Unit    Price    Amount
    ______________________________________________________________________
    
    0001a   All work complete in      Job   LS              $____________
            accordance with the
            drawings and
            specifications but
            not including the 
            work indicated or 
            specified under 
            0001b thru 0001j


    0001b   Additional 
            unspecified repairs
            designated on the 
            plans as:Repair A, 
            Above water partial
            depth spall repair
            25mm to 75mm depth 
            without reinforcing 
            steel for vertical 
            surfaces using hand 
            troweling placement
            methods                   0.4   SM      $______ $____________


    0001c   Additional unspecified    
            repairs designated on 
            the plans as:
            Repair B, Underwater 
            partial depth spall repair
            75mm and greater without
            reinforcing steel using
            form and pump methods     0.25   SM      $______ $____________


    0001d   Additional unspecified
            repairs designated on
            the plans as:
            Repair C, Above water
            partial depth spall repair
            75mm and greater with 
            exposed reinforcing steel
            for vertical surfaces using
            form and pump method      0.34   SM      $______ $____________


    0001e   Additional unspecified
            repairs designated on 
            the plans as:
            Repair D, Above water
            partial depth spall repair
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Unit Prices Form


                                                    
            with exposed reinforcing
            steel for vertical edges
            using form and pump
            methods                    0.3   SM      $______ $____________


    0001f   Additional unspecified
            repairs designated on 
            the plans as:
            Repair E, Partial depth
            deck spall repair
            0mm to 150mm deep using
            pour and trowel methods    0.1   SM      $______ $____________


    0001g   Additional unspecified 
            repairs on the plans 
            as: Repair F, Edge
            spall/abrasion repair
            using form and pour 
            methods                    0.6   SM    $______ $____________


    0001h   Additional unspecified
            repairs designated on 
            the plans as:
            Repair G, Epoxy crack
            repair by pressure
            injection                   4    M     $______ $____________
 
    0001i   Additional unspecified
            repairs designated on 
            the plans as:
            Repair H, Epoxy gravity 
            feed crack repair           6    M     $______ $____________


    0001j   Additional unspecified
            repairs designated on 
            the plans as:
            Repair J, Concrete curb 
            repair                     0.1   SM     $______ $____________


                           Total Amount for Item 0001      $____________


  In the event there is a difference between a unit price and the extended 
total, the unit price will be held to be the intended bid.  If the bidder 
shows only the total price but fails to enter a unit price, the total divided 
by the estimated quantity will be held to be the intended unit price.


   -- End of Document --
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SECTION 02 41 00


DEMOLITION


PART 1   GENERAL


1.1   GENERAL REQUIREMENTS


Do not begin demolition until authorization is received from the 
Contracting Officer. Remove rubbish and debris from the project site. Store 
materials that cannot be removed daily in areas specified by the 
Contracting Officer.


1.2   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. Submit the following in accordance with Section 01 33 00 
"SUBMITTAL PROCEDURES":


SD-01, Preconstruction Submittals


Demolition Plan; G (FEAD)


Submit demolition and removal procedures for approval before work 
is started.


SD-07, Certificates


Disposal manifest for Solid Waste; G (FEAD)


SD-11, Closeout Submittals


Submit waste identification documentation in accordance with JEGS.; 
G (FEAD)


1.3   REGULATORY AND SAFETY REQUIREMENTS


Comply with federal, GOJ, prefectural, local, and Japan Environmental 
Governing Standards (JEGS) regarding hauling and disposal regulations.


1.4   DUST AND DEBRIS CONTROL


Prevent the spread of dust and debris and avoid the creation of a nuisance 
or hazard in the surrounding area. Do not use water if it results in 
hazardous or objectionable conditions such as, but not limited to, ice, 
flooding, or pollution. Vacuum and dust the work area daily. Sweep 
pavements as often as necessary to control the spread of debris that may 
result in foreign object damage potential to aircraft.


1.5   PROTECTION


1.5.1   Traffic Control Signs


Where pedestrian and driver safety is endangered in the area of removal 
work, use traffic barricades with flashing lights. Provide signal person if 
necessary. Notify the Contracting Officer prior to beginning such work.
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1.5.2   Items to Remain in Place


Take necessary precautions to avoid damage to existing items to remain in 
place, to be reused, or to remain the property of the Government. Repair or 
replace damaged items as approved by the Contracting Officer. Coordinate 
the work of this section with all other work indicated. Construct and 
maintain shoring, bracing, and supports as required. Ensure that structural 
elements are not overloaded. Increase structural supports or add new 
supports as may be required as a result of any cutting, removal, demolition 
work performed under this contract. Do not overload structural elements and 
pavements to remain. Provide new supports and reinforcement for existing 
construction weakened by demolition or removal work. Repair, reinforcement, 
or structural replacement require approval by the Contracting Officer prior
to performing such work.


1.5.3   Existing Construction


Do not disturb existing construction beyond the extent indicated or 
necessary for installation of new construction. Provide temporary shoring 
and bracing for support of building components to prevent settlement or 
migration of dust and dirt in all work areas. Remove dust, dirt, and debris 
from work areas daily. 


1.5.4   Weather Protection


When removing structures used to retain materials make sure the structure 
is not compromised and is protected from adverse weather, have materials 
and workmen ready to provide adequate and temporary covering of exposed 
areas.


1.5.5   Utility Services


Maintain existing utilities indicated to stay in service and protect 
against damage during demolition operations. Prior to start of works, the 
Contractor shall shut off utilities serving each area of removal as 
directed by the Government and disconnect and seal.


1.5.6   Facilities


Protect electrical and mechanical services and utilities. Where removal of 
existing utilities and pavement is specified or indicated, provide approved 
barricades, temporary covering of exposed areas, and temporary services or 
connections for electrical and mechanical utilities.Ensure that any 
elements deemed unstable are not left unsupported. Place secure bracing, 
shoring, or lateral supports as required on any cutting, removal, or 
demolition work performed under this contract that may become unstable.


1.6   BURNING


Burning will not be permitted.


1.7   REQUIRED DATA


Submit demolition and removal procedures for approval before work is 
started.  The demolition plan shall include procedures for careful removal 
and disposition of materials specified to be salvaged, coordination with 
other work in progress, a disconnection schedule of utility services, and a
detailed description of methods and equipment to be used for each operation 
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and of the sequence of operations. Provide procedures for safe conduct of 
the work in accordance with EM 385-1-1.


1.8   ENVIRONMENTAL PROTECTION


As specified in Section 01 57 19.00 20, "Temporary Environmental Controls."


1.9   USE OF EXPLOSIVES


Use of explosives will not be permitted.


PART 2   PRODUCTS


2.1   FILL MATERIAL


Comply with excavating, backfilling, and compacting procedures for soils 
used as backfill material to fill basements, voids, depressions or 
excavations resulting from demolition of structures, as specified in 
Section 31 23 00.00 20, "Excavation and Fill".


PART 3   EXECUTION


3.1   EXISTING FACILITIES TO BE REMOVED


As indicated on drawings.


3.1.1   Related Materials


While removing existing materials as indicated on drawings, also remove the 
materials which are made no use for remaining materials or new works, 
unless otherwise indicated or specified.


3.2   FILLING


Fill holes, open basements, and other openings as indicated on drawing.


3.3   DISPOSITION OF MATERIAL


3.3.1   Title to Materials


Except where specified, all materials and equipment removed (except the 
materials and equipment to be reused, salvaged, and turn-in) shall become 
the property of the Contractor and shall be removed from Government 
property. Title to materials resulting from demolition, and materials and 
equipment to be removed, is vested in the Contractor upon approval by the 
Contracting Officer of the Contractor's demolition and removal procedures, 
and authorization by the Contracting Officer to begin demolition. The
Government will not be responsible for the condition or loss of, or damage 
to, such property after notice to proceed. Materials and equipment shall 
not be viewed by prospective purchasers or sold on the site.  Submit waste 
identification documentation in accordance with JEGS.


3.3.2   Reuse of Materials and Equipment


Verify normal operations of materials and equipments to be reused, before 
removing. Remove and store materials and equipment indicated warning sign 
to be reused or relocated to prevent damage, and reinstall as the work 
progresses.
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3.3.3   Hazardous and Regulated Materials and Equipment


3.3.3.1   Disposal manifest for Solid Waste


As specified in Section 01 57 19.00 20, "Temporary Environmental Controls."


3.4   CLEANUP


3.4.1   Debris and Rubbish


Remove and transport debris and rubbish in a manner that will prevent 
spillage on pavements, streets or adjacent areas. Clean up spillage from 
pavements, streets and adjacent areas.


       -- End of Section --
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SECTION 03 01 30.71


CONCRETE REHABILITATION


PART 1   GENERAL


Work under this section covers concrete repairs to the substructure, 
superstructure, and deck components as shown on the drawings and specified 
herein.


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.


AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)


ACI 117 (2010) Specifications for Tolerances for 
Concrete Construction and Materials and 
Commentary


ACI 304.2R (1996; R 2008) Placing Concrete by Pumping 
Methods


ACI 347 (2004; Errata 2008) Guide to Formwork for 
Concrete


ACI 546R (2004) Concrete Repair Guide


ACI 546.3R (2006) Guide for the Selection of 
Materials for the Repair of Concrete


ASTM INTERNATIONAL (ASTM)


ASTM A615/A615M (2009) Standard Specification for Deformed 
and Plain Carbon-Steel Bars for Concrete 
Reinforcement


ASTM C109/C109M (2011) Standard Test Method for 
Compressive Strength of Hydraulic Cement 
Mortars (Using 2-in. or (50-mm) Cube 
Specimens)


ASTM C117 (2004) Standard Test Method for Materials 
Finer than 75-um (No. 200) Sieve in 
Mineral Aggregates by Washing


ASTM C136 (2006) Standard Test Method for Sieve 
Analysis of Fine and Coarse Aggregates


ASTM C143/C143M (2010) Standard Test Method for Slump of 
Hydraulic-Cement Concrete


ASTM C31/C31M (2010) Standard Practice for Making and 
Curing Concrete Test Specimens in the Field


ASTM C39/C39M (2011) Standard Test Method for 


SECTION 03 01 30.71  Page 1







Sasebo Fueling Wharf 374 SASFW374


Compressive Strength of Cylindrical 
Concrete Specimens


ASTM C496/C496M (2011) Standard Test Method for Splitting 
Tensile Strength of Cylindrical Concrete 
Specimens


ASTM C881/C881M (2010) Standard Specification for 
Epoxy-Resin-Base Bonding Systems for 
Concrete


ASTM C920 (2011) Standard Specification for 
Elastomeric Joint Sealants


INTERNATIONAL CONCRETE REPAIR INSTITUTE (ICRI)


320.2R (2009) Guide for Selecting and Specifying 
Materials for Repair of Concrete Surfaces


U.S. ARMY CORPS OF ENGINEERS (USACE)


COE CRD-C 400 (1963) Requirements for Water for Use in 
Mixing or Curing Concrete


EM 385-1-1 (2008; Errata 1-2010; Changes 1-3 2010; 
Changes 4-6 2011) Safety and Health 
Requirements Manual


CONCRETE SAWING AND DRILLING ASSOCIATION (CSDA)


CSDA-W-104 (June 1, 1998) Track Mounted Wall Sawing


1.2   DEFINITIONS


The concrete and concrete repair terminology and definitions used are 
provided by ACI 116R and ICRI "Concrete Repair Terminology" unless 
otherwise defined in the specifications.


1.2.1   Concrete


A composite material that consists essentially of a binding medium within 
which are embedded particles or fragments of aggregate, usually a 
combination of fine aggregate and coarse aggregate.  In Portland cement 
concrete, the binder is a mixture of Portland cement and water, with or 
without admixtures.


1.2.2   Pre-Packaged Repair Material


A composite material that consists of a mixture of cement paste, and fine 
aggregate, with or without admixtures for concrete restoration.


1.2.3   Cement-Based Repair Material


A material consisting of portland cement and/or other cementitious 
materials as a binder and aggregate for concrete restoration. As used in 
this specification, cement-based materials include materials with polymer 
modifiers.
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1.2.4   Epoxy Injection Adhesive


A low viscosity epoxy resin system pumped under pressure into cracks.


1.2.5   Epoxy Paste Adhesive


An epoxy paste material used to seal cracks and attach injection ports to 
concrete surfaces.


1.2.6   Elastomeric Joint Filler


A self leveling sealant to fill joints in concrete.


1.3   REPAIR MATERIAL PERFORMANCE REQUIREMENTS


All repair materials should be in accordance with applicable provisions of 
ACI 546.3R, ICRI Guideline No. 320.2R and conform to the following 
requirements.


The most important characteristics governing the selection of repair 
materials for this project is the repair materials durability, 
compatibility with the existing substrate, and sensitivity to cracking 
caused by restrained volume changes. The critical material properties that 
affect its resistance to cracking include splitting tensile strength and 
drying shrinkage.


1.3.1   Concrete


1.3.2   Pre-Packaged Repair Material


Pre-packaged material should satisfy the following performance criteria:


1.3.2.1   Form and Pump Repair Material


Property Test Method Criteria


Compressive Strength ASTM C109/C109M 3,000 psi (minimum) @ 28 
Days


Splitting Tensile 
Strength


ASTM C496/C496M 300 psi (minimum) @ 28 
Days


Drying Shrinkage ASTM C157/C157M 0.05% (maximum) @ 28 Days


Restrained Shrinkage 
Cracking


ASTM C1581 No Cracks within 14 Days


Chloride Ion Pentration ASTM C1201 or AASHTO 
T277


2,000 coulombs (maximum) 
@ 28 Days


Bond Strength ASTM C882/C882M 2,000 psi (minimum) @ 28 
Days


1.3.2.2   Hand Troweling Repair Material


Property Test Method Criteria


Compressive Strength ASTM C109/C109M 3,000 psi (minimum) @ 28 
Days


SECTION 03 01 30.71  Page 3







Sasebo Fueling Wharf 374 SASFW374


Property Test Method Criteria


Splitting Tensile 
Strength


ASTM C496/C496M 300 psi (minimum) @ 28 
Days


Drying Shrinkage ASTM C157/C157M 0.05% (maximum) @ 28 Days


Restrained Shrinkage 
Cracking


ASTM C1581 No Cracks within 14 Days


Chloride Ion Pentration ASTM C1201 or AASHTO 
T277


2,000 coulombs (maximum) 
@ 28 Days


Bond Strength ASTM C882/C882M 2,000 psi (minimum) @ 28 
Days


1.3.3   Epoxy Paste Adhesive


Epoxy paste adhesive for injection port installation shall conform to 
ASTM C881/C881M, Type IV, Grade 3.


1.3.4   Epoxy Injection Adhesive


Epoxy injection adhesive for crack repair shall conform to ASTM C881/C881M, 
Type IV, Grade 1.


1.3.5   Elastomeric Joint Sealant


The elastomeric joint sealant shall conform to ASTM C920, Type S, Grade P, 
Class 25, Ute T for horizontal joints.


1.4   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only. When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:


SD-01 Preconstruction Submittals


Repair Plan; G, A/E
Testing Technicians; G A/E
Testing Agencies; G, A/E
Submit statements that the concrete testing technicians and 
agencies meet the specified requirements.
Field Survey Results; G, A/E
Letter of Acceptance of Government's Defect Quantities; G, A/E


SD-02 Shop Drawings


Method of Performing the Surface Preparation; G, A/E
Formwork; G, A/E


SD-03 Product Data


Concrete; G, A/E
Reinforcing Steel; G, A/E
Pre-Packaged Repair Material; G, A/E
Epoxy Paste Adhesive; G, A/E
Epoxy Injection Adhesive; G, A/E
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Elastomeric Joint Sealant; G, A/E
Admixtures; G, A/E


SD-05 Design Data


Repair Material Mixing Proportioning; G, A/E
Trial Batch; G, A/E


SD-06 Test Reports


Concrete; G, A/E
Pre-Packaged Repair Material; G, A/E
Epoxy Paste Adhesive; G, A/E
Epoxy Injection Adhesive; G, A/E
Elastomeric Joint Sealant; G, A/E
Aggregates; G, A/E
Admixtures; G, A/E
Cement; G, A/E
Water; G, A/E


SD-07 Certificates


Form Removal Schedule; G, A/E
Placement and Compaction; G, A/E
Mix Design; G, A/E


Manufacturer's certifications should be submitted with test results for 
proposed materials. Certificates should certify compliance with the 
appropriate specification referenced herein. Do not place materials 
without prior approval from the Contracting Officer.


SD-08 Manufacturer's Instructions


Pre-Packaged Material; G, A/E
Epoxy Paste Adhesive; G, A/E
Epoxy Injection Adhesive; G, A/E
Elastomeric Joint Sealant; G, A/E
Admixtures; G, A/E


Submit manufacturer's written surface preparation, mixing, 
application and curing instructions for each type of material.


Manufacturer's Material Safety Data Sheets


Submit manufacturer's Material Safety Data Sheets for epoxies, 
polyurethane's, and other potentially hazardous materials.


1.5   QUALITY ASSURANCE


Halt work when weather conditions detrimentally affect the quality of 
patching or bonding concrete.  Apply epoxy resin materials only when the 
contact surfaces are completely dry and if the atmospheric and surface 
temperature ranges are suitable for the specified epoxy material.  Follow 
manufacturer's instructions for weather conditions and temperature ranges.


1.5.1   Qualifications


Submit Contractor qualifications and worker qualifications for approval in 
accordance with paragraph SUBMITTALS. The submittals shall, where 
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applicable, identify individuals who will be working on this contract and 
their relevant experience. Do not make changes in approved personnel 
without prior approval of the Contracting Officer.


1.5.1.1   Contractor Qualifications


The Contractor performing the repair work shall have been involved in a 
minimum of 3 concrete repair projects similar in size and scope to this 
project for at least 5 years.


Contractor should be capable of demonstrating successful experience in all 
types of repairs specified in this project.


1.5.1.2   Worker Qualifications


Each worker engaged in the use of specialized removal or application 
equipment, including saw operators, form-and-pump process, epoxy injection 
process, shall have satisfactorily completed an instruction program in the 
operation of the equipment. Each worker engaged in the operation of 
specialized equipment for the contract work shall have a minimum of 3 years 
of experience in the operation of the equipment.


1.5.1.3   Field Testing Technicians and Agency


The individuals who sample and test concrete and other repair materials as 
required in this specification shall have demonstrated a knowledge and 
ability to perform the necessary test procedures equivalent to the ACI 
minimum guidelines for certification of Concrete Field Testing Technicians, 
Grade 1.


Testing agencies that perform testing service on concrete materials shall 
meet the requirements of ASTM C 1077 and/or ACI 311.


1.5.2   Regulatory Requirements


Perform all work in accordance with applicable Federal, State and local 
safety, health and environmental requirements, and EM 385-1-1.  The 
Contractor shall be responsible for obtaining all permits required by 
Federal, State and local agencies for the performance of the work.


1.5.3   Pre-Construction Conference


Before starting the repair project, the Contracting Officer or authorized 
representative shall meet the Contractor's project manager and 
superintendents at the pre-construction conference. At this meeting, the 
Contractor should present a work schedule to determine its acceptability to 
the owner and determine if there are going to be any conflicts with daily 
operations that should be resolved. 


All aspects of field demonstrations, application procedures, repair 
materials, and corrosion protection employed should be discussed to ensure 
that the Contractors' personnel understand all aspects of the repair 
project. The conference shall also include competent technical 
representatives of repair materials and corrosion protection systems 
manufactures. 
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1.5.4   Drawings


1.5.4.1   Formwork


ACI 347.  Include design calculations indicating arrangement of forms, 
sizes and grades of supports (lumber), panels, and related components. 
Indicate placement schedule, construction, and location and method of 
forming control joints. Include locations of inserts, pipework, conduit, 
sleeves, and other embedded items. Furnish drawings and descriptions of 
shoring and reshoring methods as required for horizontal concrete members.


1.5.4.2   Form Removal Schedule


Submit schedule for form removal indicating element and minimum length of 
time for form removal. Submit technical literature of forming material or 
liner, form release agent, form ties, and gasketing to prevent leakage at 
form and construction joints. Provide a full description of materials and 
methods to be used to patch form-tie holes.


1.5.5   Repair Material Mixing Proportioning


Submit, at least 45 days before work commences, a repair material mixture 
proportioning for each use. Test reports shall accompany the mixture 
proportions. Identify the proposed source of the materials and state the 
proportions of each constituent. When determining the mix design, use 
samples of materials to be used on the job.


a. Trial batch: Trial batches and testing requirements for various repair 
materials specified shall be the responsibility of the material 
manufacturer and Contractor. The pre-packaged material manufacturers 
shall be on-site for all trial batch operations. The laboratory 
performing the tests shall be on site and shall conform to ASTM C 1077.  
Samples of aggregates shall be obtained in accordance with the 
requirements of ASTM D 75.  Samples of materials including the 
aggregate shall be representative of those proposed for the project and 
shall be accompanied by the manufacturer's test reports indicating 
compliance with applicable specified requirements. Trial mixtures 
having proportions, consistencies, and air content suitable for the 
work shall be made based on methodology described in ACI 211.4R, which 
will produce a range of strength encompassing those required for the 
work.


b. Supporting criteria: Include in the submittal the following data for 
each trial batch:


(1) Proporations by weight


(2) Unit weights and specific gravities of consituents


(3) Batch weights


(4) Compressive strengths in accordance with the following:


Material Specimen Size Test


Concrete 3 by 6 inch cylinders ASTM C39/C39M


SECTION 03 01 30.71  Page 7







Sasebo Fueling Wharf 374 SASFW374


Material Specimen Size Test


Mortar 2 inch cubes ASTM C109/C109M


(5) Curing time


(6) Working time


(7) Slump


(8) Air content


1.5.6   Test Reports


1.5.6.1   Concrete


Include the following:


a.  Compressive Strength


b.  Aggregates


c.  Admixtures


d.  Cement


1.5.6.2   Pre-Packaged Repair Material


Include the following:


a.  Compressive Strength 


b.  Splitting Tensile Strength 


c.  Drying Shrinkage 


d.  Restrained Shrinkage Cracking 


e.  Chloride Ion Penetration 


f.  Bond Strength 


g.  Aggregates 


h.  Admixtures 


i.  Cement 


1.5.6.3   Water


Submit test results.


1.5.7   Placement and Compaction


a.  Submit technical literature for equipment and methods proposed for use 
in placing repair material. Include pumping or conveying equipment 
including type, size and material for pipe, valve characteristics, and 
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the maximum length and height concrete will be pumped. No adjustments 
shall be made to the mixture design to facilitate pumping.


b.  Submit technical literature for equipment and methods proposed for 
vibrating and compacting repair material. Submittal shall include 
technical literature describing the equipment including vibrator 
diameter, length, frequency, amplitude, centrifugal force, and 
manufacturer's description of the radius of influence under load. Where 
flat work is to be cast, provide similar information relative to the 
proposed compacting screed or other method to ensure dense placement. 


1.5.8   Repair Plan


Submit the proposed methods for constructing or repairing each type of 
concrete repair. The plan shall include, but shall not be limited to, 
repair materials to be used with specific information on products and/or 
constituents, and requirements for handling, storage, etc., equipment to be 
used, surface preparation, and requirements for placement, finishing, 
curing and protection specific to the materials used. Repair plan shall 
also contain a proposed schedule for repairs. Submit the repair plan for 
approval 30 days after notice to proceed, in accordance with paragraph 
SUBMITTAL.


1.5.9   Field Demonstration


Field demonstrations shall be completed on each repair method to verify the 
method of performing the surface preparation, formwork placement (if 
needed), repair material, and placement technique prior to production 
repair work. Materials utilized in field demonstrations shall be tested in 
accordance with Section 3.8, Field Quality Control.


Successful completion of the field demonstration will be determined by the 
results of the test reports and the inspection of the repair at 28 days to 
ensure that the requirements of this specification have been met.


1.5.9.1   Spall Repairs


Trial spall repairs should be undertaken by the Contractor for each type of 
repair far enough before the repair project is scheduled to start to allow 
curing of repair materials and completion of the evaluation tests. 
Evaluation test results should be in compliance with the requirements of 
this specification.


Trial spall repairs should include a spall repair of 0.2 meters or greater 
in the underside of a pile cap utilizing form and pump material, a spall 
under .02 meters in a beam utilizing hand troweling material, and a spall 
over .02 meters in the top of deck utilizing pour and trowel material. 


Trial sample repairs should be carried out using the same concrete removal 
and surface preparation methods, and the same materials and application 
methods as those to be used in the work. New trial sample repairs should be 
carried out if any changes in materials and equipment occur during the 
course of the work.


The formwork should be removed after 7 days and the repair should be 
checked to ensure that the requirements of this specification have been 
met. Hammer sounding for debonding should be conducted along with pull-off 
bond tests after 28 days. The tests should be performed on completed sample 
repairs.
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The direct pull-off bond test should be conducted for the acceptance of 
each trial sample repair. Three individual pull-off tests should be 
performed in each trial repair in accordance with the ICRI Guideline No. 
03739. Bond strength should not be less than 150 psi. Repair areas damaged 
by pull-off tests should be repaired.


If the trial sample repair is not accepted by the Contracting Officer, the 
Contractor should remove the repair, reapply and test the repair until the 
satisfactory results are obtained at no additional cost to the Government.


The quality and appearance of the sample repairs should be subject to the 
approval of the contracting officer, and if not judged satisfactory, 
additional sample repairs should be performed and tested until approval is 
attained.


The surface preparation procedures, repair materials and application 
techniques used in conducting the approved sample repairs should be 
employed in the repair project.


1.6   DELIVERY, STORAGE, AND HANDLING


1.6.1   Packing, Shipping, Handling, and Unloading


Inspect materials delivered to site for damage, unload and store with a 
minimum of handling. Deliver resin components and aggregate materials in 
original sealed containers where applicable.


1.6.2   Polymer Materials


Storage areas shall be in a windowless and weatherproof, but ventilated, 
insulated noncombustible building. Store polymer materials at temperatures 
between 4 degrees C to 29 degrees C. Do not allow polymer materials to 
freeze.


1.6.3   Chemical Admixtures


Protect chemical admixtures and store and maintain between 4 degrees C to 
32 degrees C. Remove from the site any admixtures subjected to temperatures 
outside this range, or stored for longer than recommended by the 
manufacturer. Do not use any admixture that has been in storage for longer 
than recommended by the manufacturer. Remove such materials from the site.


1.7   PROJECT/SITE CONDITIONS


1.7.1   Environmental Requirements


Do not place repair materials when weather conditions detrimentally affect 
the quality of the finished product. Do not place cement-based repair 
materials when the air temperature is below 4 degrees C in the shade. When 
air temperature is likely to exceed 32 degrees C, the cement-based repair 
material shall have a temperature not exceeding 29 degrees C when 
deposited, and the surface of such placed cement-based repair material 
shall be kept damp with a water fog until the approved curing medium is 
applied. Do not place polymer-modified repair materials when the air 
temperature is below 7 degrees C or above 29 degrees C unless approved by 
the polymer manufacturer. Do not place sealant in cracks when the 
temperature is below 10 degrees C. Placement restrictions for other 
materials shall be in accordance with the manufacturer's published 
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literature. Halt work when weather conditions are potentially detrimental 
to the quality of repairing or bonding concrete. Apply epoxy resin 
materials only when the contact surfaces are completely dry and if the 
ambient and surface temperature ranges are suitable for the specified epoxy 
material. Follow manufacturer's instructions for weather conditions and 
temperature ranges.


1.7.2   Existing Conditions


1.7.2.1   Embedded Materials


The contract drawings and reference drawings do not constitute a complete 
description of all metal parts and other materials that may be encountered, 
but represent the best information available to the Government. Other 
items, or different locations for items shown, may exist. Exercise care to 
avoid drilling through functional embedded items intended to remain in 
service. The Contractor's selection of equipment and methods shall consider 
the presence of such materials, and the Government will not be responsible 
in any way for the effect of such items on the Contractor's equipment or 
progress. Where indicated, remove existing metal items to the limits noted 
on drawings.


1.8   SEQUENCING AND SCHEDULING


Unless otherwise specified, perform the work in such sequence that new work 
does not damage previously completed work. Do not perform concrete removal 
and other operations which cause vibrations within 10 meters of repair 
materials that have cured less than 24 hours. Provide protective measures 
as required to protect completed work.


1.9   CONSTRUCTION TOLERANCES


1.9.1   Concrete Depth Removal


Remove concrete to the lines of removal indicated on the contract drawings. 
A tolerance of plus or minus 25 mm will be allowed about the lines 
indicated. Concrete removals that vary by more than the indicated tolerance 
will not be acceptable, unless approved by the Contracting Officer. 
Unauthorized concrete removals shall be repaired by the Contractor to the 
satisfaction of the Contracting Officer and at no additional cost to the 
Government.


1.9.2   Concrete Area Removal


Area removal tolerance shall be within 25% of the areas indicated in the 
contract drawings. Concrete removals that vary by more than the indicated 
tolerance will not be acceptable, unless approved by the Contracting 
Officer. Unauthorized concrete removals shall be repaired by the Contractor 
to the satisfaction of the Contracting Officer and at no additional cost to 
the Government.


1.9.3   Repair Materials and Products


Place repair materials to the lines indicated on the drawings. Construction 
tolerances for concrete and mortar repair materials shall meet the 
requirements of ACI 117.
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1.10   Field Measurements


Prior to beginning any repair work, the contractor shall perform a survey 
of the pier to verify all repair quantities and locations indicated on the 
drawings. The contractor shall notify the government in writing of any 
discrepancies effecting the quantities, price or schedule of the work prior 
to beginning construction.


Contractor shall submit the field survey results and Letter of Acceptance 
of Government's Defect Quantities.


1.11   SAFETY


Perform all work performed in accordance with EM 385-1-1.  To protect 
personnel from overexposure to toxic materials, conform to the applicable 
Manufacturer's Material Safety Data Sheets (MSDS) or local regulation.


PART 2   PRODUCTS


2.1   MATERIALS


2.1.1   Concrete


2.1.2   Pre-Packaged Repair Material


2.1.2.1   Form-and-Pump Placement


The pre-packaged form and pump materials should be extended with coarse 
aggregate in accordance with the manufacturers written instructions. The 
test data should meet the performance requirements specified in Section 
1.3.2.1 Products that are considered meeting these requirements include, 
but are not limited to the following:


Sika Montop 611 (extended with 3/8" aggregate) Sika Corporation 


Forment (extended with 3/8" aggregate) Conproco Corporation 


Structural Concrete S300 (extended with 3/8" aggregate) Five Star 
Products, Inc.


2.1.2.2   Hand Troweling Placement


The test data should meet the performance requirements specified in Section 
1.3.2.2 Products that are considered meeting these requirements include, 
but are not limited to the following:


Sikatop 123 Plus Sika Corporation 


Conpro Set Conproco Corporation 


Vericoat Supreme Euclid Chemical Company


2.1.3   Water


Water for cleaning, mixing and curing shall be fresh, clean, potable, and 
free of injurious amounts of oil, acid, salt, or alkali, except that 
non-potable water may be used if it meets the requirements of COE CRD-C 400.
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2.1.4   Reinforcing Steel


Steel bars shall comply with the requirements of ASTM A615/A615M, deformed, 
Grade 60 and sizes shown unless noted otherwise.


2.1.5   Epoxy Paste Adhesive


The test data should meet the performance requirements specified in Section 
1.3.4.  Products that are considered meeting these requirements include, 
but are not limited to the following:


Sikadur 31 HiMod Gel Sika Corporation


Euco 452 Gel Euclid Chemical Company


Epogel ChemREX, Inc.


2.1.6   Epoxy Injection Adhesive


The test data should meet the performance requirements specified in Section 
1.3.5.  Products that are considered meeting these requirements include, 
but are not limited to the following:


Sikadur 52 Sika Corporation


Eucopoxy Injection Resin Euclid Chemical Company


Denepox Rapid Gel DeNeef Construction Chemical, Inc.


2.1.7   Elastomeric Joint Sealant


The test data should meet the performance requirements specified in Section 
1.3.8.  Products that are considered meeting these requirements include, 
but are not limited to the following:


Sikaflex 1c SL Sika Corporation


2.1.8   Bonding Compound


Bonding compounds shall not be permitted. Provide a roughened clean surface 
for bonding.


2.2   MIXTURE PROPORTIONING


2.2.1   Concrete


Mixes for concrete shall meet the requirements specified in Section 1.3.1. 
Approved batch tickets shall be furnished for each load of concrete.


2.2.2   Pre-Packaged Repair Material


Proportion materials in accordance with manufacturer's recommendations. 
Materials shall comply with the requirements of Section 1.3.2. PART 3 
EXECUTION.
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PART 3   EXECUTION


3.1   EQUIPMENT


Assemble at the site of the work sufficient equipment that is dependable, 
appropriate and adequate to accomplish the work specified and as 
recommended by product manufacturers. Deliver the equipment a sufficient 
time before the start of repairs to permit thorough inspection, calibration 
of weighing and measuring devices, adjustment of parts, and the making of 
any repairs that may be required. Machines, tools, and equipment used in 
the performance of the work shall be approved before the work is started 
and shall be maintained in satisfactory condition at all times. Maintain 
the equipment in good working condition. 


3.1.1   Surface Preparation and Mixing Equipment


Surface preparation and mixing equipment shall be in accordance with the 
specifications and manufacturers recommendations.


3.1.2   Epoxy Mixing Equipment


Use a container recommended by the epoxy manufacturer as the mixing vessel. 
Use a power drive (air or spark-proof) propeller type blade for mixing 
except that hand mixing may be used for small batches. Use equipment 
specified by epoxy manufacturer for field mixing of aggregates and epoxy 
resin.


3.1.3   Drilling Equipment


Use percussion or rotary drilling equipment of a type suitable for the 
depth, diameter and material to be drilled. Use only rotary drilling 
equipment where vibration from percussion drilling could damage the 
concrete to remain or adjacent structures. Use equipment capable of 
maintaining the required alignment.


3.1.4   Diamond-Blade Cutting


Use diamond-blade cutting for cutting through relatively thin sections and 
defining limits of removal to be performed by other methods. Perform 
diamond blade cutting using equipment of the correct type and power and 
with appropriate blade composition for the material being cut.


3.1.5   Demolition Equipment


3.1.5.1   Hydrodemolition Equipment


Use hydromilling equipment consisting of filtering and pumping units. The 
equipment shall operate at a noise level of less than 90 decibels at a 
distance of 50 feet from the equipment. The equipment shall produce a 
highly roughened, bondable surface.


3.1.5.2   Mechanical Demolition Equipment


Use 15 pound breaker for removal of concrete above reinforcing steel. Use 
15 pound chipping hammer to remove concrete around reinforcing steel.


3.1.6   Pumping Equipment


The specified form-and-pump free-flowing repairs require pumping through a 
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pump line to the formed cavity. Use hydraulic/swing valve pump for the best 
results. All pumping equipment must have adequate controls to regulate flow 
rates and pressure.


3.2   PROTECTION


3.2.1   Protection of Existing Features


Before beginning any concrete removal work, carefully survey the structure 
and examine the drawings and specifications to determine the extent of the 
work. Take all necessary precautions to insure against damage to existing 
concrete or other structures to remain in place, and repair or replace any 
damage to such items as approved by the Contracting Officer at no 
additional cost to the Government. Carefully coordinate the work of this 
section with all other work, and construct and maintain shoring, bracing 
and supports, as required. Insure that structural elements are not 
overloaded, and increase structural supports or add new supports as may be 
required as a result of any removal work performed under any part of this 
contract.


3.2.2   Protection of Personnel


Insure that adequate measures are in place to protect workers, facility 
operation personnel and the public from injury due to the operations being 
performed. Provide protective measures in accordance with EM 385-1-1.


3.3   REMOVAL OF EXISTING CONCRETE


The following is intended to supplement Section 02 41 00 Demolition.


3.3.1   General


Remove the existing concrete in the area to be repaired to the minimum 
depth indicated on the drawings and to such additional depth where 
necessary to expose a surface of sound concrete that is uncontaminated by 
oils, greases, or deicing salts or solutions. Remove concrete with care to 
avoid damage to adjacent structures and concrete that is not to be repaired 
under this contract and embedded metal that is not to be removed. Repair 
any such damage at no additional cost to the Government. Mark on the 
surface the limits of concrete removal for approval by the Contracting 
Officer prior to any removal.


Care must be exercised to ensure that further damage to reinforcement is 
not caused by the concrete removal process. Chipping operation can damage 
reinforcing steel and/or its bond to existing concrete if used. Constant 
vigilance must be exercised to assure maintenance of the necessary 
standards of workmanship. For this reason, a reinforcing bar locator should 
be used to determine the depth, size, quantity, and approximate location of 
the reinforcement in the concrete.


Care should be taken not to vibrate the reinforcement or otherwise cause 
damage to its bond to concrete adjacent to the repair area. 


Do not remove metal and other embedded items exposed during the concrete 
removal operations without authorization of the Contracting Officer. Unless 
otherwise indicated, continue removal using appropriate equipment to remove 
sound and unsound concrete and to eliminate any offsets in the area to be 
repaired which would cause an abrupt change in thickness of the repair and 
to remove protrusions between holes. Variations in the final prepared 
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surface shall not exceed the nominal maximum size aggregate of the repair 
material, except for relatively thin repairs in which case the variation 
shall not exceed 25 percent of the repair thickness. Any removal beyond the 
limits shown on the drawings shall be approved by the Contracting Officer 
prior to performing the additional removal. All equipment and removal 
methods shall comply with applicable sections of EM 385-1-1 and ACI 546R. 


Concrete removal addresses deteriorated and damaged material. Some sound 
concrete, however, may be removed to permit structural modifications and to 
ensure that all unsound material is removed. The effectiveness of various 
removal techniques can differ for deteriorated and sound concrete. Some 
techniques may be more effective in sound concrete, while others may work 
better for deteriorated concrete. 


Concrete removal techniques selected should be effective, safe, economical, 
environmentally friendly, and minimize damage to the concrete left in 
place. The removal technique chosen may have a significant effect on the 
length of time that a structure will be out of service. Some techniques 
permit a a significant portion of the work to be accomplished without 
removing the structure from service. The same removal technique, however, 
may not be suitable for all portions of a given structure. 


3.3.1.1   Determination of Removal Limits


Approximate locations and areas of repairs are indicated on the drawings. 
Determine actual locations and limits of deteriorated concrete by visual 
inspection and by tapping with a hammer or steel rod and listening for dull 
or hollow sounds. On horizontal surfaces, a chain drag may be used in lieu 
of the hammer or rod. Perform sounding in the presence of the Contracting 
Officer or authorized representative. Mark areas where sounding does not 
produce a solid tone with highly visible paint. After the investigation 
process is completed, the Contracting Officer will inspect the areas marked 
by the Contractor to confirm the limits of removal. Do not remove concrete 
from these areas until the Contracting Officer or authorized representative 
approves the areas. Upon completion of removal, sound the surface and 
remove any additional concrete until testing produces a solid tone.


Areas requiring repair should be modified to provide for simple layouts. 
The layouts shall provide for reduced boundary edge length and eliminate 
acute angles.


Removal of concrete around reinforcing bars shall extend to point where bar 
is well bonded to concrete and free of corrosion products.


In cases where apparently corroded or heavily oxidized reinforcing bars 
extend beyond marked repair areas into apparently sound concrete, the 
Contracting Officer shall direct contractor how far to extend limits of 
repair area.


The extent and depth of concrete removal in each repair area shall be 
measured and recorded on drawings by the contractor. 


3.3.1.2   Perimeter Saw Cut


For repair areas make a perpendicular saw cut at 25 mm deep, but no deeper 
than the reinforcing steel, 25 mm outside of the area to be repaired to 
delineate the perimeter of the repair area and avoid feather edges. The 
perimeter saw cut shall be beveled 3 to 5 degrees away from the repair 
areas. Exercise care not to cut through existing steel reinforcement or 
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embedded metal that is not to be removed. Perform sawing in accordance with 
CSDA-W-104, except as specified herein.


The disc cut surfaces should be roughened prior to application of a repair 
material. It is best achieved by shot blasting at the same time as final 
surface preparation of exposed reinforcement and concrete in repair cavity 
is conducted. Care should be exercised when roughening the disc cut 
surfaces to prevent damage to the cavity edges. 


3.3.1.3   Reinforcing Steel


Exposing and undercutting reinforcing steel in the repair area should be 
accomplished by initial concrete removal operations. The reinforcing bars 
exposed in the repair areas should be undercut a minimum of 25 mm or 6 mm 
larger than the largest size aggregate in repair material. Removal of 
concrete around reinforcing bars should extend to the point where bars are 
well bonded to concrete and free of corrosion. 


Following the concrete removal operation, carefully inspect the condition 
of all exposed reinforcing bars in accordance with ICRI 210.4. 


The purpose of the inspection is to determine whether the reinforcing steel 
is capable of performing as intended by the design. If the cross-section of 
the repair has been reduced by corrosion by more than 20%, add supplemental 
bars as shown on the drawings. 


Concrete reinforcement shall conform to the requirements of ASTM A615/A615M.  
Where the bond between the concrete and any reinforcing steel has been 
destroyed, or where the concrete deterioration is caused by corrosion of 
the reinforcing steel, remove the adjacent concrete to a depth that will 
permit cleaning of the steel and bonding of the concrete.


When uncoated reinforcing steel is exposed in the repair area application 
of a protective coating should not be done, because it may cause corrosion 
in areas immediately adjacent to a repair.


3.3.2   Impacting


Take adequate precautions to prevent impact equipment from vibrating on 
reinforcing steel. All demolition equipment shall be subject to approval of 
the Contracting Officer.


3.4   MIXING MATERIALS


Make batches small enough to ensure placement before binder sets. Mix 
materials in accordance with manufacturer's recommendations.


3.5   SUBSTRATE SURFACE PREPARATION


3.5.1   General


Regardless of the nature of repair material and methods of its application, 
the repair is only as good as the surface preparation of the substrate to 
form a composite system with the repair material.


The surface of existing concrete and reinforcement should be prepared in 
accordance with applicable requirements of ICRI 210.4 and ACI 546R unless 
specified otherwise.
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After removal of concrete to the specified limits, clean the surface to 
which the repair material is to be applied to remove dust, debris and 
laitance. Perform final cleaning immediately prior to placement of the 
repair material. Unless otherwise specified, keep the existing concrete wet 
for a minimum of 12 hours and dried prior to placing new concrete. The 
surface shall be dry with no standing water on the surface upon which 
concrete is placed (Saturated Surface Dry(SSD)). 


3.5.2   Cleaning


Mechanical demolition equipment leaves the resulting surface with varying 
degrees of microcracks and fractures, commonly referred to as "bruising." 
Bruising creates a zone of weakness that will affect the bond of the repair 
material to the substrate. Removal subjects the concrete substrate to a 
wide range of dynamic loads and the resulting bruising will depend on the 
method used and the quality of the concrete. The depth of the bruised layer 
varies, but is typically on the order of 3.0 mm. Use shotblasting or 
hydrodemolition equipment capable of eroding the substrate concrete surface 
with amplitude of about 3 mm.


Perform all cleaning operations to the satisfaction of the Contracting 
Officer. Protect adjacent structures and embedded items. Use potable water 
for cleaning operations. Perform a preliminary cleaning as soon as the 
chipping and trimming are completed to remove loose materials and dust 
particles. Clean surfaces to which new concrete is to be bonded in 
accordance with ACI 546R, Concrete Repair Guide, Chapter 2, Concrete 
Removal, Preparation, and Repair Techniques. Final cleaning shall remove 
all laitance, scum, dirt, oil, grease, and loose or disintegrated concrete. 
Perform additional surface chipping to remove coarse aggregate that is 
undercut by cleaning process. Perform such additional chipping as 
determined necessary by the Contracting Officer at no additional cost to 
the Government. Wire brush, shotblast, or hydroblast metal surfaces against 
which the concrete is to be placed to remove rust and other contaminants 
which would prevent proper bond with the concrete. Perform final cleaning 
immediately prior to concrete placement. Protect all work from 
contamination during all phases of cleanup and preparation prior to repair.


3.5.3   Rust Cleaning


Freshly cleaned reinforcing steel may rust between the time it is cleaned 
and the time repair material is placed. If the rust that forms is tightly 
bonded to the rebar that it cannot be removed by wire brushing, no action 
should be taken. If the rust is loosely bonded so as to inhibit bond 
between the steel rebar and the repair material, the reinforcement should 
be cleaned again before repair material is placed.


3.5.4   Waste Water Disposal


Dispose of waste water employed in demolition, curing, washing, and rinsing 
or concrete surfaces in a manner such that the waste water does not stain, 
discolor, or effect exposed surfaces of the structure, or damage the 
environment of the project area.


3.6   SURFACE REPAIRS


3.6.1   General


Three repair methods are specified for this project
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a.  Form and Pump material applications should be employed for all mooring 
hardware foundations, underwater, vertical and overhead repair 
locations with repair areas greater than 75mm.


b.  Hand Troweling material applications should be employed for all deck 
soffit and substructure vertical and overhead repair locations with 
repair areas of less than 75mm in depth.


c.  Pour-and-trowel material applications should be employed for all above 
water horizontal repairs.


3.6.2   Formwork


Formwork for repairs involving form-and-pump method should be constructed 
in accordance with ACI 347, except for the calculation of form pressure. 
Form pressure should be designed for a minimum of 14 psi in accordance with 
ACI E 706, Surface Repair Using Form-and-Pump Techniques. Maximum pressure 
exerted on formwork occurs after the formed cavity is full and pressurized. 
Forms should be constructed to fit tightly against existing concrete 
surfaces. Preformed foam gaskets or cast in place foam should be used to 
address difficult to match surfaces. Remove forms after 7 days. 


When it is necessary to attach formwork to the structure, anchor bolts need 
to be SS or removed completely.  No ferous metal bolt or connector shall be 
left within 75mm of the concrete surface.  All holes shall be filled 
completely with concrete restoration material.


3.6.3   Form-and-Pump Repairs


3.6.3.1   General


The form-and-pump repairs should be performed in accordance with ACI E 706, 
Surface Repair Using form-and-pump Techniques.


The form-and-pump is an advanced repair method - a multi-step process of 
preparing and constructing formwork, and pumping the repair material into 
the cavity confined by formwork and existing concrete substrate. Prior to 
construction of the formwork, any substrate surfaces that may cause air to 
become trapped during the pumping operations must be trimmed, or vent tubes 
installed.


3.6.3.2   Pumping Procedure


Pumping of the repair material mixtures should be in conformance with 
ACI 304.2R, ACI E 706 and specified requirements. Attachment of the pump 
line hose to the formwork can be achieved by use of plumbing fittings with 
flanges and ball valves or with the use of a pump line attachment with hand 
held friction fit insertion followed by wooden plugs.


The sequence of material placement and amount of ports into the formed 
cavity depends on location and geometry of the repair involved. Vertical 
surfaces should start at the lowest point, filling in the manner that 
prevents air entrapment. Arrangement of ports for pump line attachments is 
usually horizontal with spacing of 1 meter in grid form. Pumping continues 
even after material flow occurs from adjacent ports to expel air. When the 
flow is without intrusion of air, the pump is temporarily shut off, the 
port closed off, and the pump line connected to the adjacent port that has 
seen flow. The sequence is continued until the cavity is filled. In some 
conditions, the cavity can be pumped from one port. In this situation, each 


SECTION 03 01 30.71  Page 19







Sasebo Fueling Wharf 374 SASFW374


adjacent port is capped off as flow occurs. It is necessary to monitor 
pump-line pressure to prevent excessive backpressure when pumping long 
distances. Once the cavity is filled, the full-line pressure is available 
to pressurize the formed cavity.


Before starting the pumping operation, there should be a direct, continuous 
communication established between the pump operator and crew at the 
formwork. The crew at the formwork should direct the pump.


Care must be exercised in the final pressurization because the excessive 
pump-line pressure (hydraulic pumps can exert in excess of 800 psi} may 
cause the form to fail. Pressure gauges should be attached to the pump line 
near the exit to monitor cavity pressure. If the formwork fails due to 
over-pressurization, the failure will generally occur as a slight movement 
in a form panel seam or perimeter seal. The failure is not explosive 
because there is no stored energy.


Overhead placements are accomplished by starting at an extremity of the 
surface and proceeding in a fashion similar to vertical placements. 
Material will flow radically from the injection port to the adjacent ports.


Exterior vibrators may be used for repair consolidation as conditions 
determined by the trial sample repairs require. All vibration operations 
should be completed prior to pressurizing the form. Vibration after 
pressurization may cause unwanted movement and overstressing of the form.


3.6.3.3   Curing


The form-and-pump material repairs should be cured in forms for no less 
than 7 days.


3.6.4   Hand-Troweling Repairs


3.6.4.1   General


This repair technique is critically dependent on the skill of the mason. 
Masons must have proven experience in hand-troweling repairs, and close 
quality control should be conducted.


3.6.4.2   Concrete Surface Treatment


The final concrete surface treatment, prior to application of the repair 
material, should be performed in accordance with the manufacturers' 
instructions.


3.6.4.3   Application


Proper troweling techniques should be used to prevent the entrapment of air 
at the bonding surface, which will negatively affect the bond strength. 


Special care must be exercised in achieving full intimate contact and 
consolidation of hand-troweled repair material around the exposed 
reinforcement.


3.6.4.4   Curing


Start curing as soon as possible after finishing operations have been 
completed. If drying occurs soon after material is placed, it may cause 
surface crazing and cracking. Use a fog spray immediately after finishing, 
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if necessary, to protect against rapid drying, and cover with wet burlap, 
plastic sheets, or waterproof papers as soon as these materials can be 
placed without marring the surface. Keep covers constantly wet for 7 days 
minimum. 


Curing of finished repairs should be performed in accordance with the 
manufacturers' instructions. 


3.7   CRACK REPAIR


3.7.1   Routing and Sealing


3.7.1.1   Preparation


Clean cracks by saw cutting or routing to provide the proper profile for 
sealants.  After the crack is sawcut or routed, clean the surfaces by 
sandblasting and/or waterjetting.  Adjust the height, angle of inclination 
and the size of the nozzle as necessary to provide satisfactory results.  
Provide protective covers and barriers as require to prevent over-spary 
onto adjacent surfaces.  Remove dust, dirt and loosely bonded materials 
resulting from cleaning.  Ensure surfaces are dry before application of 
repair material.  Apply bond breaker to the bottom of the routed or sawed 
crack.  Where cracks extend through surfaces to be repaired, make the 
repair first and then tool, rout or saw the original line of the cracks 
into the repaired area.


3.7.1.2   Rate of Progress


Limit the stages of crack sealing, which includes preparation and placement 
of bond breaker, so only that length of crack that can be sealed during the 
same workday is prepared.


3.7.1.3   Time of Application


Seal prepared cracks immediately following the cleaning and drying 
process.  Walls of the prepared crack shall be surface dry, and the 
atmospheric and concrete temperatures shall be above 10 degrees C at the 
time of application of the sealant.  Provide an approved temporary seal for 
open routed cracks that cannot be sealed under the conditions specified.


3.7.1.4   Sealing


Do not apply sealant until the prepared cracks have been inspected and 
approved.  Fill the cracks from the bottom up and tool the top surface as 
indicated or as recommended by the manufacturer.  Apply sealant as 
recommended by the manufacturer.


3.7.2   Epoxy Resin Injection


3.7.2.1   Crack Preparation


Clean each crack of dust, dirt, loose concrete and unsound material by 
vacuuming or flushing with water and allowing to dry to remove free water 
in the crack.


3.7.2.2   Application of Epoxy Paste Adhesive


Insert a valve at both ends of each crack, at the junction of two cracks, 
and along the length of each crack at 16 inch intervals.  Fill crack 
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between valves with crack epoxy paste adhesive in accordance with the 
manufacturer's recommendations.


3.7.2.3   Application of Epoxy Injection Adhesive


After crack epoxy paste adhesive has hardened and cured, pump epoxy 
injection adhesive into valve at one end of crack in accordance with the 
manufacturer's recommendations.  For vertical surfaces start at lowest 
valve and work upwards.  As epoxy injection adhesive appears at next valve, 
pinch pumping valve closed and move to next valve and commence pumping.  
Continue procedure until other end of crack is reached.  Avoid delays in 
pumping operation.  After epoxy injection adhesive has hardened and cured 
grind valves off flush with concrete surface.  Coat areas of valves with 
epoxy paste adhesive and allow to harden and cure.


3.8   FIELD QUALITY CONTROL


3.8.1   General


An independent material inspection and testing contractor shall perform the 
required field inspection and test procedures outlined in this section, on 
a daily basis when concrete is being delivered or when pre-packaged mortar 
material is being batched on-site.


3.8.2   Preparations for Placing


Inspect prepared surfaces, forms, and embedded items in sufficient time 
prior to each placement of repair material to certify that the surfaces are 
ready to receive the repair material.


3.8.3   Concrete and Pre-Packaged Material Testing


3.8.3.1   Time and Mix Pot Life


Verify repair material has not exceeded allowable time or pot life. 


3.8.3.2   Sampling


Collect representative sample of fresh concrete or pre-packaged mortar 
repair material to perform test specified in conformance with ASTM C 172 
and ASTM C31/C31M. 


3.8.3.3   Temperature


Test temperature twice during each shift that the repair material is 
produced.


3.8.3.4   Air Content


Test air content twice during each shift that repair material is placed. 
Obtain samples in accordance with ASTM C 172 and test in accordance with 
ASTM C 231.


3.8.3.5   Slump


Test slump twice during each shift that repair material is produced. Obtain 
samples in accordance with ASTM C 172 and test in accordance with 
ASTM C143/C143M.
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3.8.3.6   Consolidation and Protection


Ensure that the repair material is properly consolidated, finished, 
protected, and cured. 


3.8.3.7   Splitting Tensile Tests


Prepare splitting tensile test specimens during each shift that the repair 
material is produced in accordance with ASTM C31/C31M and cure at the site 
under the same conditions as the repair. Test in accordance with 
ASTM C496/C496M.


3.8.3.8   Compression Tests


Prepare compression test specimens during each shift that the repair 
material is produced in accordance with ASTM C31/C31M and cure at the site 
under the same conditions as the repair. Test in accordance with 
ASTM C109/C109M or ASTM C39/C39M.


3.8.3.9   Curing


a.  Moist-Curing Inspections - At least once each shift, and once per 
day on nonwork days, inspect all areas subject to moist curing. 
Note and record the surface moisture condition.


b.  Sheet-Curing Inspection - At least once each shift and once per 
day on nonwork days, inspect all areas being cured using material 
sheets.


Note and record the condition of the covering and the tightness of the laps 
and tapes.


3.8.3.10   Aggregates


Test gradation in accordance with ASTM C136 and ASTM C117.  Determine the 
percent passing the No. 200 sieve by washing in accordance with ASTM C117.


3.8.4   Action Required


3.8.4.1   Placing


The placing foreman shall not permit placing to begin until he has verified 
that appropriate placement, consolidation and finishing equipment, which 
are in working order and have competent operators, are available.


3.8.4.2   Time and Mix Pot Life


Dispose of material if it is beyond the designated time or pot life.


3.8.4.3   Air Content


Whenever a test result is outside the specification limits, do not deliver 
the concrete to the forms and adjust the dosage of the air-entrainment 
admixture.


3.8.4.4   Slump


Whenever a test result is outside the specification limits, do not deliver 
the concrete to the forms and an adjustment should be made in the batch 
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weights of water and fine aggregate. The adjustments are to be made so that 
the water-cementitious materials ratio does not exceed that specified in 
the submitted concrete mixture proportion. 


3.8.4.5   Temperature


Whenever a test result is outside the specified limits, dispose of material 
and prepare a new batch.


3.8.4.6   Curing


a.  Moist-Curing Corrective Action - When a daily inspection report 
lists an area of inadequate curing, take immediate corrective 
action, and extend the required curing period for such areas by 
one (1) day.


b.  Sheet-Curing Corrective Action - When a daily inspection report 
lists any tears, holes, or laps or joints that are not completely 
closed, promptly repair the tears and holes or replace the sheets, 
close the joints, and extend the required curing period for those 
areas by one (1) day.


3.8.4.7   Laboratory Test Results


If compression, splitting tensile and/or dry shrinking test results fall 
outside of specified limits, remove defective material and install material 
meeting specified limits.


3.8.5   Final Inspection and Acceptance Testing


Following completion of the work, inspect repairs for cracking, crazing, 
delamination, unsoundness, staining and other defects. Inspect the finish 
and surface tolerances of the repairs to verify that all requirements have 
been met. Repair all surfaces exhibiting defects as directed at no cost to 
the Government when defects are due to Contractor workmanship or 
procedures. 


Perform repair acceptance pull-off bond testing in accordance with the ICRI 
Guideline No. 03730, "Guide to Using In-Situ Tensile Pull-Off Tests to 
Evaluate Bond of Concrete Surface Materials" and ASTM D 1583. 


Perform completed repair acceptance pull-off bond testing at ages 
consistent with the trial repair pull off testing. Perform a minimum of 
three pull off tests on each of the repair methods; form and pump repairs 
and hand troweling repairs. 


The location of each individual test in designated test areas should be 
selected by the Contracting Officer prior to repair application and marked 
on a drawing in order to avoid cutting the reinforcing steel during the 
test performance. 


The following acceptance criteria should be satisfied:


a.  Minimum Bond Strength
No individual test result is below 75% of the specified pull-off 
bond strength.


b.  Average Bond Strength
Average pull-off bond strength of the specimens is not less than 
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the specified strength.


3.8.6   Reports


Report the results of all tests and inspections conducted at the project 
site informally at the end of each shift and in writing weekly and deliver 
within 3 days after the end of each weekly reporting period. 


Reports on lab tests shall be submitted with 35 days of pouring operations. 


3.8.7   Manufacturer Field Service


Provide the services of a manufacturer's technical representative 
experienced in mixture proportioning and placement procedures approved for 
the repair materials. 


Provide, at no additional cost to the Government, the services of the 
manufacturer's experienced technical representative during mixture 
proportioning, planning and production. The manufacturer's representative 
shall be available for consultation by both the Contractor and the 
Contracting Officer during mixture proportioning, planning, and production 
of the materials and shall be on-site immediately prior to and during at 
least the first placement of the material, and at other times if directed. 


3.9   CLEAN UP


Clean all surfaces of concrete and adjacent facilities which are stained by 
dirt, oil, grease, fuel, or other byproducts that are created by the 
construction operations with detergent and pressure wash. Dispose of debris 
in accordance with applicable local, state, and federal laws.


3.10   PROTECTION PRIOR TO ACCEPTANCE


Where shelter or other protective measures are provided for repair during 
inclement weather, maintain such protective measures until the repair 
material has cured and discontinuance of the measures is authorized.


3.11   FINAL ACCEPTANCE


Contractor to seal all cracks in repairs prior to the end of the warranty 
period at the 11 month period. Cracks shall be repaired with a flexible 
sealer. 


        -- End of Section --
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SECTION 03 30 53


MISCELLANEOUS CAST-IN-PLACE CONCRETE


PART 1   GENERAL


1.1   SUMMARY


Perform all work in accordance with ACI MCP SET Parts 2 and 3.


1.2   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.


AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)


ACI MCP SET (2012) Manual of Concrete Practice


ASTM INTERNATIONAL (ASTM)


ASTM A185/A185M (2007) Standard Specification for Steel 
Welded Wire Reinforcement, Plain, for 
Concrete


ASTM A615/A615M (2012) Standard Specification for Deformed 
and Plain Carbon-Steel Bars for Concrete 
Reinforcement


ASTM C1064/C1064M (2011) Standard Test Method for 
Temperature of Freshly Mixed 
Hydraulic-Cement Concrete


ASTM C1260 (2007) Standard Test Method for Potential 
Alkali Reactivity of Aggregates 
(Mortar-Bar Method)


ASTM C143/C143M (2010a) Standard Test Method for Slump of 
Hydraulic-Cement Concrete


ASTM C150/C150M (2012) Standard Specification for Portland 
Cement


ASTM C1567 (2011) Standard Test Method for Potential 
Alkali-Silica Reactivity of Combinations 
of Cementitious Materials and Aggregate 
(Accelerated Mortar-Bar Method)


ASTM C171 (2007) Standard Specification for Sheet 
Materials for Curing Concrete


ASTM C172/C172M (2010) Standard Practice for Sampling 
Freshly Mixed Concrete


ASTM C173/C173M (2010b) Standard Test Method for Air 
Content of Freshly Mixed Concrete by the 
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Volumetric Method


ASTM C231/C231M (2010) Standard Test Method for Air 
Content of Freshly Mixed Concrete by the 
Pressure Method


ASTM C260/C260M (2010a) Standard Specification for 
Air-Entraining Admixtures for Concrete


ASTM C309 (2011) Standard Specification for Liquid 
Membrane-Forming Compounds for Curing 
Concrete


ASTM C31/C31M (2010) Standard Practice for Making and 
Curing Concrete Test Specimens in the Field


ASTM C39/C39M (2012) Standard Test Method for 
Compressive Strength of Cylindrical 
Concrete Specimens


ASTM C494/C494M (2011) Standard Specification for Chemical 
Admixtures for Concrete


ASTM C595/C595M (2012) Standard Specification for Blended 
Hydraulic Cements


ASTM C618 (2012) Standard Specification for Coal Fly 
Ash and Raw or Calcined Natural Pozzolan 
for Use in Concrete


ASTM C685/C685M (2011) Concrete Made by Volumetric 
Batching and Continuous Mixing


ASTM C94/C94M (2012) Standard Specification for 
Ready-Mixed Concrete


ASTM D75/D75M (2009) Standard Practice for Sampling 
Aggregates


U.S. ARMY CORPS OF ENGINEERS (USACE)


COE CRD-C 400 (1963) Requirements for Water for Use in 
Mixing or Curing Concrete


U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)


40 CFR 247 Comprehensive Procurement Guideline for 
Products Containing Recovered Materials


1.3   SYSTEM DESCRIPTION


The Government retains the option to sample and test aggregates and 
concrete to determine compliance with the specifications.  Provide 
facilities and labor as may be necessary to assist the Government in 
procurement of representative test samples.  Obtain samples of aggregates 
at the point of batching in accordance with ASTM D75/D75M.  Sample concrete 
in accordance with ASTM C172/C172M.  Determine slump and air content in 
accordance with ASTM C143/C143M and ASTM C231/C231M, respectively, when 
cylinders are molded.  Prepare, cure, and transport compression test 
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specimens in accordance with ASTM C31/C31M.  Test compression test 
specimens in accordance with ASTM C39/C39M.  Take samples for strength 
tests not less than once each shift in which concrete is produced from each 
class of concrete required.  Provide a minimum of three specimens from each 
sample; two to be tested at 42 days (90 days if pozzolan is used) for 
acceptance, and one will be tested at 7 days for information.


1.3.1   Strength


Acceptance test results are the average strengths of two specimens tested 
at 42 days (90 days if pozzolan is used).  The strength of the concrete is 
considered satisfactory so long as the average of three consecutive 
acceptance test results equal or exceed the specified compressive strength, 
f'c, and no individual acceptance test result falls below f'c by more than 
3.4 MPa.


1.3.2   Construction Tolerances


Apply a Class "C" finish to all surfaces except those specified to receive 
a Class "D" finish.  Apply a Class "D" finish  to all post-construction 
surfaces which will be permanently concealed.  Surface requirements for the 
classes of finish required are as specified in Part 4 of ACI MCP SET.


1.3.3   Concrete Mixture Proportions


Concrete mixture proportions are the responsibility of the Contractor.  
Mixture proportions shall include the dry weights of cementitious 
material(s); the nominal maximum size of the coarse aggregate; the specific 
gravities, absorptions, and saturated surface-dry weights of fine and 
coarse aggregates; the quantities, types, and names of admixtures; and 
quantity of water per cubic meter of concrete.  Provide materials included 
in the mixture proportions of the same type and from the same source as 
will be used on the project.  Specified compressive strength f'c shall be 
30 MPa at 28 days (90 days if pozzolan is used).  The maximum nominal size 
coarse aggregate is 19 mm, in accordance with ACI MCP SET Part 3.  The air 
content shall be between 4.5 and 7.5 percent with a slump between 50 and 
125 mm.  The maximum water cement ratio is 0.40.  Submit the applicable 
test reports and mixture proportions that will produce concrete of the 
quality required, ten days prior to placement of concrete.


1.4   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:


SD-02 Shop Drawings


Installation Drawings


SD-03 Product Data


Air-Entraining Admixture
Accelerating Admixture
Water-Reducing or Retarding Admixture
Curing Materials
Batching and Mixing Equipment
Conveying and Placing Concrete
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Formwork
Forms
Ready-Mix Concrete
Mix Design Data
Air-Entraining Admixtures
Fly Ash
Accessories
Curing Compound


SD-06 Test Reports


Aggregates
Concrete Mixture Proportions
Compressive Strength Testing
Slump


SD-07 Certificates


Bill of Lading
Cementitious Materials


1.5   QUALITY ASSURANCE


Indicate specific locations of Concrete Placement, Forms, Steel 
Reinforcement, Accessories, Construction Joints, and Control Joints on 
installation drawings and include, but not be limited to, square meters of 
concrete placements, thicknesses and widths, plan dimensions, and 
arrangement of cast-in-place concrete section.


1.5.1   Regulatory Requirements


Contractor shall follow all applicable regulatory requirements.


PART 2   PRODUCTS


2.1   MATERIALS


Submit manufacturer's literature from suppliers which demonstrates 
compliance with applicable specifications for the specified materials.


2.1.1   Cementitious Materials


Submit Manufacturer's certificates of compliance, accompanied by mill test 
reports, attesting that the concrete materials meet the requirements of the 
specifications in accordance with the Special Clause "CERTIFICATES OF 
COMPLIANCE".  Also, certificates for all material conforming to EPA's 
Comprehensive Procurement Guidelines (CPG), in accordance with 40 CFR 247.  
Provide cementitious materials that conform to the appropriate 
specifications listed:


2.1.1.1   Portland Cement


ASTM C150/C150M, Type II.


2.1.1.2   Blended Hydraulic Cement


ASTM C595/C595M, Type IP or IPM.
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2.1.1.3   Pozzolan


Provide pozzolan that conforms to ASTM C618, Class C or F, including 
requirements of Tables 1A and 2A.


2.1.2   Aggregates


Fine and coarse aggregates shall be tested and evaluated for 
alkali-aggregate reactivity in accordance with ASTM C1260.  Perform 
evaluation of fine and coarse aggregates separately and in combination, 
matching the proposed mix design proportioning.  All results of the 
separate and combination testing shall have a measured expansion less than 
0.10 (0.08) percent at 16 days after casting.  If the test data indicates 
an expansion of 0.10 (0.08) percent or greater, reject the aggregate(s) or 
perform additional testing using ASTM C1260 and ASTM C1567.  Perform the 
additional testing using ASTM C1260 and ASTM C1567 using the low alkali low 
heatportland cement in combination with Class F fly ash.  Use Class F fly 
ash in the range of 25 to 40 percent of the total cementitious material by 
mass".  Submit certificates of compliance and test reports for aggregates 
showing the material(s) meets the quality and grading requirements of the 
specifications under which it is furnished.


2.1.3   Admixtures


Admixtures to be used, when required or approved, shall comply with the 
appropriate specification listed.  Retest chemical admixtures that have 
been in storage at the project site, for longer than 6 months or that have 
been subjected to freezing, at the expense of the Contractor at the request 
of the Contracting Officer and will be rejected if test results are not 
satisfactory.


2.1.3.1   Air-Entraining Admixture


Provide air-entraining admixture that meets the requirements of 
ASTM C260/C260M.


2.1.3.2   Accelerating Admixture


Not allowed.


2.1.3.3   Water-Reducing or Retarding Admixture


Provide water-reducing or retarding admixture meeting the requirements of 
ASTM C494/C494M, Type A, B, or D.  High-range water reducing admixture Type 
F or G may be used only when approved, approval being contingent upon 
particular placement requirements as described in the Contractor's Quality 
Control Plan.


2.1.4   Water


Use fresh, clean, potable water for mixing and curing, free from injurious 
amounts of oil, acid, salt, or alkali, except that unpotable water may be 
used if it meets the requirements of COE CRD-C 400.


2.1.5   Reinforcing Steel


Provide reinforcing bars conforming to the requirements of ASTM A615/A615M, 
Grade 60.  Welded steel wire fabric shall conform to the requirements of 
ASTM A185/A185M.  Details of reinforcement not shown shall be in accordance 
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with ACI MCP SET Part 3, Chapters 7 and 12.


2.1.6   Formwork


The design and engineering of the formwork as well as its construction, 
will be the responsibility of the Contractor.  Submit formwork design prior 
to the first concrete placement.


2.1.7   Form Coatings


Coat forms, for exposed surfaces, with a nonstaining form oil to be applied 
shortly before concrete is placed.


2.1.8   Curing Materials


Provide curing materials conforming to the following requirements.


2.1.8.1   Impervious Sheet Materials


Impervious sheet materials, ASTM C171, type optional, except polyethylene 
film, if used, shall be white opaque.


2.2   READY-MIX CONCRETE


a.  Concrete shall be ready-mix concrete with mix design data 
conforming to ACI MCP SET Part 2.  Bill of Lading for each ready-mix 
concrete delivery shall be in accordance with ASTM C94/C94M.


b.  All concrete elements:  30 megapascal minimum compressive strength 
as determined in 42 calendar days.


c.  Slump:  25 to 100 mm according to ASTM C143/C143M and ACI MCP SET 
Part 1.


d.  Portland Cement conforming to ASTM C150/C150M, Type 11, low heat 
element.


e.  Blended hydraulic cement conforming to ASTM C595/C595M, Type IP or 
IPM.


f.  Use one brand and type of cement for formed concrete having 
exposed-to-view finished surfaces.


g.  Air-Entraining Admixtures conforming to ASTM C260/C260M.  Exterior 
concrete exposed to freezing needs to be air-entrained 5 to 6 percent 
by volume.


h.  Water-reducing admixtures, retarding admixtures, accelerating 
admixtures, water-reducing and accelerating admixtures, and 
water-reducing and retarding admixtures shall conform to ASTM C494/C494M.


i.  Fly Ash is required as a supplementary cementitious material and 
shall conform to ASTM C618, Class F with 4 percent maximum loss on 
ignition and 35 percent maximum cement replacement by weight.  Submit 
documentation in compliance with 40 CFR 247.
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2.3   STEEL REINFORCEMENT


2.3.1   Deformed Steel Bars


Provide steel bars conforming to ASTM A615/A615M, Grade 410 MPa ACI MCP SET 
Parts 2 and 3.


2.3.2   Welded Wire Fabric


Provide welded wire fabric conforming to ASTM A185/A185M.


2.4   FORMS


Forms shall be of wood, steel, or other approved material and conform to 
ACI MCP SET, Parts 2 and 3.


Provide form release conforming to ACI MCP SET, Part 4.


2.5   ACCESSORIES


2.5.1   Curing Compound


Provide curing compound conforming to ASTM C309.


PART 3   EXECUTION


3.1   PREPARATION


Prepare construction joints to expose coarse aggregate.  The surface shall 
be clean, damp, and free of laitance.  Construct ramps and walkways, as 
necessary, to allow safe and expeditious access for concrete and workmen.  
Remove snow, ice, standing or flowing water, loose particles, debris, and 
foreign matter.  Earth foundations shall be satisfactorily compacted.  
Ensure spare vibrators are available.  The entire preparation shall be 
accepted by the Government prior to placing.


3.1.1   Embedded Items


Secure reinforcement in place after joints, anchors, and other embedded 
items have been positioned.  Arrange internal ties so that when the forms 
are removed the metal part of the tie is not less than 75 mm from concrete 
surfaces permanently exposed to view or exposed to water on the finished 
structures.  Embedded items shall be free of oil and other foreign matters 
such as loose coatings or rust, paint, and scale.  The embedding of wood in 
concrete is permitted only when specifically authorized or directed.  All 
batching and mixing equipment needed to place, consolidate, protect, and 
cure the concrete shall be at the placement site and in good operating 
condition.


3.1.2   Formwork Installation


Forms shall be properly aligned, adequately supported, and mortar-tight.  
Provide smooth form surfaces, free from irregularities, dents, sags, or 
holes when used for permanently exposed faces.  Chamfer all exposed joints 
and edges , unless otherwise indicated.
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3.1.3   Production of Concrete


3.1.3.1   Ready-Mixed Concrete


Provide ready-mixed concrete conforming to ASTM C94/C94M except as 
otherwise specified.


3.1.3.2   Concrete Made by Volumetric Batching and Continuous Mixing


Concrete made by volumetric batching and continuous mixing shall conform to 
ASTM C685/C685M.


3.2   CONVEYING AND PLACING CONCRETE


Concrete placement is not permitted when weather conditions prevent proper 
placement and consolidation without approval.  When concrete is mixed 
and/or transported by a truck mixer, deliver the concrete to the site of 
the work completing the discharge within 1-1/2 hours or 45 minutes when the 
placing temperature is 30 degrees C or greater unless a retarding admixture 
is used.  Convey concrete from the mixer to the forms as rapidly as 
practicable by methods which prevent segregation or loss of ingredients.  
Concrete shall be in place and consolidated within 15 minutes after 
discharge from the mixer.  Deposit concrete as close as possible to its 
final position in the forms and regulate it so that it may be effectively 
consolidated in horizontal layers 450 mm or less in thickness with a 
minimum of lateral movement.  Carry on the placement at such a rate that 
the formation of cold joints will be prevented.  Submit Methods and 
equipment for transporting, handling, depositing, and consolidating the 
concrete prior to the first concrete placement.  Perform conveying and 
placing concrete in conformance with the following:


3.2.1   Consolidation


Consolidate each layer of concrete by rodding, spading, or internal 
vibrating equipment.  Systematically accomplish internal vibration by 
inserting the vibrator through the fresh concrete in the layer below at a 
uniform spacing over the entire area of placement.  The distance between 
insertions shall be approximately 1.5 times the radius of action of the 
vibrator and overlay the adjacent, just-vibrated area by approximately 100 
mm.  Ensure that the vibrator penetrates rapidly to the bottom of the layer 
and at least 150 mm into the layer below, if such a layer exists.  Hold 
vibrator stationary until the concrete is consolidated and then withdraw it 
slowly at the rate of about 75 mm per second.


3.2.2   Cold-Weather Requirements


No concrete is to be mixed or placed when the ambient temperature is below 
2 degrees C or if the ambient temperature is below 5 degrees C and 
falling.  Provide suitable covering and other means as approved for 
maintaining the concrete at a temperature of at least 10 degrees C for not 
less than 72 hours after placing and at a temperature above freezing for 
the remainder of the curing period.  Do not mix salt, chemicals, or other 
foreign materials with the concrete to prevent freezing.  Remove and 
replace concrete damaged by freezing at the expense of the Contractor.


3.2.3   Hot-Weather Requirements


When the rate of evaporation of surface moisture, as determined by use of 
Figure 1 of ACI MCP SET Part 2, is expected to exceed 1 kg/square meter per 
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hour, provisions for windbreaks, shading, fog spraying, or covering with a 
light-colored material shall be made in advance of placement, and such 
protective measures taken as quickly as finishing operations will allow.


3.2.4   Lifts in Concrete


Deposit concrete in horizontal layers not to exceed 600 mm in thickness.  
Carry on placement at a rate that prevents the formation of cold joints.


3.3   FORM REMOVAL


Do not remove forms before 7 days after concrete placement, except as 
otherwise specifically authorized.  Do not remove supporting forms and 
shoring until the concrete has cured for at least 7 days.  When conditions 
require longer curing periods, forms shall remain in place.


3.4   FINISHING


3.4.1   Temperature Requirement


Do not finish or repair concrete when either the concrete or the ambient 
temperature is below 10 degrees C.


3.4.2   Finishing Formed Surfaces


Remove all fins and loose materials , and surface defects including filling 
of tie holes.  Repair all honeycomb areas and other defects.  Remove all 
unsound concrete from areas to be repaired.  Surface defects greater than 
13 mm in diameter and holes left by removal of tie rods in all surfaces not 
to receive additional concrete shall be reamed or chipped and filled with 
dry-pack mortar.  Brush-coat the prepared area with an approved epoxy resin 
or latex bonding compound or with a neat cement grout after dampening and 
filling with mortar or concrete.  The cement used in mortar or concrete for 
repairs to all surfaces permanently exposed to view shall be a blend of 
portland cement and white cement so that the final color when cured is the 
same as adjacent concrete.


3.4.3   Finishing Unformed Surfaces


Float finish all unformed surfaces, that are not to be covered by 
additional concrete or backfill, to elevations shown, unless otherwise 
specified.  Surfaces to receive additional concrete or backfill shall be 
brought to the elevations shown and left as a true and regular surface.  
Slope exterior surfaces for drainage unless otherwise shown.  Carefully 
make joints with a jointing tool.  Finish unformed surfaces to a tolerance 
of 10 mm for a float finish as determined by a 3 m straightedge placed on 
surfaces shown on the drawings to be level or having a constant slope.  Do 
not perform finishing while there is excess moisture or bleeding water on 
the surface.  No water or cement is to be added to the surface during 
finishing.


3.4.3.1   Float Finish


Provide float finished surfaces, screeded and darbied or bullfloated to 
eliminate the ridges and to fill in the voids left by the screed.  In 
addition, the darby or bullfloat shall fill all surface voids and only 
slightly embed the coarse aggregate below the surface of the fresh 
concrete.  When the water sheen disappears and the concrete supports a 
person's weight without deep imprint, complete floating.  Floating shall 
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embed large aggregates just beneath the surface, remove slight 
imperfections, humps, and voids to produce a plane surface, compact the 
concrete, and consolidate mortar at the surface.


3.5   CURING AND PROTECTION


Beginning immediately after placement, and continuing for at least 7 days, 
cure and protect all concrete from premature drying, extremes in 
temperature, rapid temperature change, freezing, mechanical damage, and 
exposure to rain or flowing water.  Provide all materials and equipment 
needed for adequate curing and protection at the site of the placement 
prior to the start of concrete placement.  Accomplish moisture preservation 
of moisture for concrete surfaces not in contact with forms by one of the 
following methods:


a.  Continuous sprinkling or ponding.


b.  Application of absorptive mats or fabrics kept continuously wet.


c.  Application of sand kept continuously wet.


d.  Application of impervious sheet material conforming to ASTM C171.


e.  Application of membrane-forming curing compound conforming to 
ASTM C309, Type 1-D, on surfaces permanently exposed to view.  
Accomplish Type 2 on other surfaces in accordance with manufacturer's 
instructions.


Accomplish the preservation of moisture for concrete surfaces placed 
against wooden forms by keeping the forms continuously wet for 7 days.  If 
forms are removed prior to end of the required curing period, use other 
curing methods for the balance of the curing period.  Do not perform 
protection removal if the temperature of the air in contact with the 
concrete may drop more than 15 degrees C within a 24 hour period.


3.6   TESTS AND INSPECTIONS


3.6.1   Field Testing Technicians


The individuals who sample and test concrete, as required in this 
specification, shall have demonstrated a knowledge and ability to perform 
the necessary test procedures equivalent to the ACI minimum guidelines for 
certification of Concrete Field Testing Technicians, Grade I.


3.6.2   Inspection Details and Frequency of Testing


3.6.2.1   Preparations for Placing


Inspect foundation or construction joints, forms, and embedded items in 
sufficient time prior to each concrete placement by the Contractor to 
certify that it is ready to receive concrete.


3.6.2.2   Air Content


Check air content at least twice during each shift that concrete is 
placed.  Obtain samples in accordance with ASTM C172/C172M and tested in 
accordance with ASTM C231/C231M.
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3.6.2.3   Slump


Check slump twice during each shift that concrete is produced.  Obtain 
samples in accordance with ASTM C172/C172M and tested in accordance with 
ASTM C143/C143M.


3.6.2.4   Consolidation and Protection


Ensure that the concrete is properly consolidated, finished, protected, and 
cured.


3.6.3   Action Required


3.6.3.1   Placing


Do not permit placing to begin until the availability of an adequate number 
of acceptable vibrators, which are in working order and have competent 
operators, has been verified.  Do not continue placing if any pile is 
inadequately consolidated.


3.6.3.2   Air Content


Whenever an air content test result is outside the specification limits, 
adjust the dosage of the air-entrainment admixture prior to delivery of 
concrete to forms.


3.6.3.3   Slump


Whenever a slump test result is outside the specification limits, adjust 
the batch weights of water and fine aggregate prior to delivery of concrete 
to the forms.  The adjustments are to be made so that the water-cement 
ratio does not exceed that specified in the submitted concrete mixture 
proportion.


3.6.4   Reports


Report the results of all tests and inspections conducted at the project 
site informally at the end of each shift.  Submit written reports weekly.  
Deliver within 3 days after the end of each weekly reporting period.  See 
Section 01 45 00.00 20 QUALITY CONTROL.


3.7   FORM WORK


Form work shall conform to ACI MCP SET Parts 2 through 5.


3.7.1   Preparation of Form Surfaces


Forms shall be true to line and grade, mortar-tight, and sufficiently rigid 
to prevent objectionable deformation under load.  Form surfaces for 
permanently exposed faces shall be smooth, free from irregularities, dents, 
sags, or holes.  Chamfer exposed joints and exposed edges.  Arrange 
internal ties so that when the forms are removed, the form ties are not 
less than 50 mm from concrete surfaces permanently exposed to view or 
exposed to water on the finished structure.


3.7.2   Form Coating


Coat forms, for exposed surfaces, with a nonstaining form release coating 
applied shortly before concrete is placed.  Forms for unexposed surfaces 
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may be wetted in lieu of coating immediately before the placing of 
concrete, except that in freezing weather form release coating shall be 
used.


3.7.3   Removal of Forms


Remove forms carefully to prevent damage to the concrete.  Do not remove 
forms for 7 days.


3.8   STEEL REINFORCING


Reinforcement shall be free from loose, flaky rust and scale, and free from 
oil, grease, or other coating which might destroy or reduce the 
reinforcement's bond with the concrete.


3.8.1   Fabrication


Shop fabricate steel reinforcement in accordance with ACI MCP SET Parts 2 
and 3.  Shop details and bending shall be in accordance with ACI MCP SET 
Parts 2 and 3.


3.8.2   Splicing


Perform splices in accordance with ACI MCP SET Parts 2 and 3.


3.8.3   Supports


Secure reinforcement in place by the use of metal or concrete supports, 
spacers, or ties.


3.9   EMBEDDED ITEMS


Before placing concrete, take care to determine that all embedded items are 
firmly and securely fastened in place.  Provide embedded items free of oil 
and other foreign matter, such as loose coatings of rust, paint and scale.  
Embedding of wood in concrete is permitted only when specifically 
authorized or directed.


3.10   FIELD TESTING


a.  Provide samples and test concrete for quality control during 
placement.  Sampling of fresh concrete for testing shall be in 
accordance with ASTM C172/C172M.


b.  Test concrete for compressive strength at 7 and 28 days for each 
design mix.  Concrete test specimens shall conform to ASTM C31/C31M.  
Perform Compressive strength testing conforming to ASTM C39/C39M.


c.  Test Slump at the site of discharge for each design mix in 
accordance with ASTM C143/C143M.


d.  Test air content for air-entrained concrete in accordance with 
ASTM C231/C231M.  Test concrete using lightweight or extremely porous 
aggregates in accordance with ASTM C173/C173M.


e.  Determine temperature of concrete at time of placement in 
accordance with ASTM C1064/C1064M.


       -- End of Section --
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SECTION 05 30 00.01.01


MOORING HARDWARE


PART 1   GENERAL


This specification consists of supply and installation of the cast steel 
bollards as shown on the drawings. Installation includes bolting of mooring 
hardware, grouting of base, filling hardware with grout and filling of bolt 
holes.


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.


ASTM INTERNATIONAL (ASTM)


ASTM A27/A27M (2010) Standard Specification for Steel 
Castings, Carbon, for General Application


ASTM A123/A123M (2009) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products


ASTM A563M (2007) Standard Specification for Carbon 
and Alloy Steel Nuts (Metric)


ASTM C1107/C1107M (2011) Standard Specification for Packaged 
Dry, Hydraulic-Cement Grout (Nonshrink)


ASTM C920 (2011) Standard Specification for 
Elastomeric Joint Sealants


ASTM F 1554 (2007ae1) Standard Specification for 
Anchor Bolts, Steel, 36, 55, and 105-ksi 
Yield Strength


1.2   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only. When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:


SD-02 Shop Drawings


Bollards; G A/E


SD-03 Product Data


Bollards; G A/E


Threaded Rods; G A/E


Plates; G A/E
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Nuts and Washers; G A/E


Grout; G A/E


Elastomeric Sealants; G A/E


Coating System Data Sheets; G A/E


SD-05 Design Data


Design Calculations; G A/E


Detailed design calculations demonstrating proposed mooring 
hardware meets the loading requirements with the required factor 
of safety of Section 2.1.1. Calculations must be stamped by a 
registered Professional Engineer.


SD-07 Certificates


. Bollards; G A/E


Threaded Rods; G A/E


Plates; G A/E


Nuts and Washers; G A/E


Grout; G A/E


Elastomeric Sealants; G A/E


PART 2   PRODUCTS


2.1   MOORING FITTINGS


2.1.1   Bollards


Mooring fittings shall be new cast steel bollards as shown on the drawings. 
Bollard material shall be stress-relieved cast steel conforming to 
ASTM A27/A27M, Grade 65-35. Bollards shall have a minimum working capacity 
of 100 tons in the direction of 0 degrees to 30 degrees relative to 
horizontal and 0 degrees to 180 degrees relative to the face of the pier. 
The factor of safety against yielding shall be 2.0 and the factor of safety 
against breaking shall be 3.0. Submit detailed design calculations for the 
bollard showing conformance to the above performance criteria.


2.1.2   Anchorage Hardware


The proposed mooring hardware shall be anchored to the pier utilizing 
threaded rods conforming to ASTM F 1554 (Fu = 105 ksi minimum). Nuts shall 
conform to ASTM A563M, hardened washers shall conform to ASTM F436 and 
plates shall conform to ASTM A36. Plates, nuts and washers and threaded 
rods shall be hot dipped galvanized according to ASTM A123/A123M.


2.1.3   Grout


Grout for annulus of mooring hardware and bedding shall be non-shrink, 
non-metallic high performance cemetitious grout having a minimum 28 day 
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compressive strength of 50 MPa. Grout shall conform to ASTM C1107/C1107M, 
Grade C.


2.1.4   Elastomeric Sealants


ASTM C920, Type S, one component, Grade P pourable or self-leveling type
sealant.


2.1.5   Finish


Mooring Hardware shall be cleaned of any grease or other foreign matter 
with suitable degreaser and any corrosion and loose material shall be 
removed to Sa2 before applying coating system. Mooring hardware shall be 
finished with a 3-coat paint system, paint shall be yellow.


Submit Coating System Data Sheets.  Products that are considered meeting 
these requirments include, but are not limited to the following products:


Carboline Protective Coating
Primer, 2.0 to 3.0 mils D.F.T. Carbozinc 11 Inorganic Zinc
Intermediate Coat, 3.0 mils D.F.T. Carboguard
Top Coat, 2.0-2.5 mils D.F.T. Carbothane 134 HG Aliphatic
Acrylic Polyurethane


Devoe High Performance Coatings
Primer - Cath-coat 302H
Intermediate Coat - Bar-Rust 231
Top Coat - Devthane 379


PART 3   EXECUTION


3.1   MOORING HARDWARE INSTALLATION


3.1.1   Threaded Rods


Threaded rod shall be held in place with templates that match bollard bolt 
pattern. Core holes through new foundations as shown in the drawings. Shift 
hardware to avoid interferences with reinforcing steel and remnant anchor 
bolts.


3.1.2   Anchorage Hardware


Place mooring hardware and install anchorage hardware. Nuts shall be hand 
tightened before grouting of base. After grout has cured for seven days, 
nuts shall be torqued to 5,000 in-lbs. Double nut bottom fasteners to 
prevent loosening. Fill annulus of mooring hardware with grout and seal 
bolt pockets with elastomeric sealant.


        -- End of Section --
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SECTION 31 23 00.00 20


EXCAVATION AND FILL


PART 1   GENERAL


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.


JAPANESE INDUSTRIAL STANDARDS (JIS)


A 1214-01 Test Method for Soil Density by the Sand 
Replacement Method


ASTM INTERNATIONAL (ASTM)


ASTM D698 (2007e1) Laboratory Compaction 
Characteristics of Soil Using Standard 
Effort (12,400 ft-lbf/cu. ft. (600 
kN-m/cu. m.))


ASTM D1557 (2009) Standard Test Methods for 
Laboratory Compaction Characteristics of 
Soil Using Modified Effort (56,000 
ft-lbf/ft3) (2700 kN-m/m3)


1.2   DEFINITIONS


1.2.1   Capillary Water Barrier


A layer of clean, poorly graded crushed rock, stone, or natural sand or 
gravel having a high porosity which is placed beneath a building slab with 
or without a vapor barrier to cut off the capillary flow of pore water to 
the area immediately below a slab.


1.2.2   Degree of Compaction


Degree of compaction is expressed as a percentage of the maximum density 
obtained by the test procedure presented in ASTM D698 or ASTM D1557, for 
general soil types, abbreviated as percent laboratory maximum density.


1.2.3   Hard Materials


Weathered rock, dense consolidated deposits, or conglomerate materials 
which are not included in the definition of "rock" but which usually 
require the use of heavy excavation equipment, ripper teeth, or jack 
hammers for removal.


1.2.4   Rock


Solid homogeneous interlocking crystalline material with firmly cemented, 
laminated, or foliated masses or conglomerate deposits, neither of which 
can be removed without systematic drilling and blasting, drilling and the 
use of expansion jacks or feather wedges, or the use of backhoe-mounted 
pneumatic hole punchers or rock breakers; also large boulders, or buried 
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masonry. Removal of hard material will not be considered rock excavation 
because of intermittent drilling and blasting that is performed merely to 
increase production.


1.2.5   Pile Supported Structure


As used herein, a structure where both the foundation and floor slab are 
pile supported.


1.3   DELIVERY, STORAGE AND HANDLING


Perform in a manner to prevent contamination or segregation of materials.


1.4   CRITERIA FOR BIDDING


Base bids on the following criteria:


a.  Surface elevations are as indicated.


b.  Pipes or other artificial obstructions, except those indicated, will 
not be encountered.


c.  Ground water elevations indicated by the boring log were those existing 
at the time subsurface investigations were made and do not necessarily 
represent ground water elevation at the time of construction.


1.5   QUALITY ASSURANCE


1.5.1   Utilities


Movement of construction machinery and equipment over pipes and utilities 
during construction shall be at the Contractor's risk. Excavation made with 
power-driven equipment is not permitted within 600 mm(two feet) of known 
Government-owned utility or subsurface construction. For work immediately 
adjacent to or for excavations exposing a utility or other buried 
obstruction, excavate by hand. Start hand or light weight power-driven 
equipment excavation on each side of the indicated obstruction and continue 
until the obstruction is uncovered or until clearance for the new grade is 
assured. Support uncovered lines or other existing work affected by the 
contract excavation until approval for backfill is granted by the 
Contracting Officer. Report damage to utility lines or subsurface 
construction immediately to the Contracting Officer.


PART 2   PRODUCTS


2.1   SOIL MATERIALS


Natural, friable soil representative of productive, well-drained soils in 
the area, free of subsoil, stumps, rocks larger than 25 mm diameter, brush, 
weeds, toxic substances, and other material detrimental to plant growth.  
Amend topsoil pH range to obtain a pH of 5.5 to 7.


2.2   UTILITY BEDDING MATERIAL


2.2.1   Crushed Stone


Clean crushed stone having a classification of GW or GP in accordance with 
ASTM D2487 for backfill.  Maximum particle size shall not exceed 75 mm.
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2.3   FILTER FABRIC


Provide a pervious sheet of polyester, nylon, glass or polypropylene, 
filaments woven, spun bonded, fused, or otherwise manufactured into a 
nonraveling fabric with uniform thickness and strength. Fabric shall have 
the following manufacturer certified minimum average roll properties as 
determined by ASTM D4759:


Class A


a.  Grab tensile strength (ASTM D4632) 
machine and transversed direction


min. 800


b.  Grab elongation (ASTM D4632) machine 
and transverse direction


min. 15


c.  Puncture resistance (ASTM D4833) min. 356


d.  Mullen burst strength (
ASTM D3786/D3786M)


min. 2,000


e.  Trapezoidal Tear (ASTM D4533) min. 222


f.  Permeability (ASTM D4491) k fabric greater than k Soil


PART 3   EXECUTION


3.1   PROTECTION


3.1.1   Underground Utilities


Location of the existing utilities indicated is approximate. The Contractor 
shall physically verify the location and elevation of the existing 
utilities indicated prior to starting construction.
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3.1.2   Machinery and Equipment


Movement of construction machinery and equipment over pipes during 
construction shall be at the Contractor's risk. Repair, or remove and 
provide new pipe for existing or newly installed pipe that has been 
displaced or damaged.


3.2   SURFACE PREPARATION


3.2.1   Clearing and Grubbing


Unless indicated otherwise, remove trees, stumps, logs, shrubs, brush and 
vegetation and other items that would interfere with construction 
operations within the clearing limits. Remove stumps entirely. Grub out 
matted roots and roots over 50 mm (2 inches) in diameter to at least 460 mm 
(18 inches) below existing surface.


3.2.2   Stripping


Strip suitable soil from the site where excavation or grading is indicated 
and stockpile separately from other excavated material. Material unsuitable 
for use as topsoil shall be wasted. Locate topsoil so that the material can 
be used readily for the finished grading. Where sufficient existing topsoil 
conforming to the material requirements is not available on site, provide 
borrow materials suitable for use as topsoil. Protect topsoil and keep in 
segregated piles until needed 


3.2.3   Unsuitable Material


Remove vegetation, debris, decayed vegetable matter, sod, mulch, and 
rubbish underneath paved areas or concrete slabs.


3.3   EXCAVATION


Excavate to contours, elevation, and dimensions indicated. Reuse excavated 
materials that meet the specified requirements for the material type 
required at the intended location. Keep excavations free from water. 
Excavate soil disturbed or weakened by Contractor's operations, soils 
softened or made unsuitable for subsequent construction due to exposure to 
weather. Excavations below indicated depths will not be permitted except to 
remove unsatisfactory material. Unsatisfactory material encountered below 
the grades shown shall be removed as directed. Refill with backfill and 
fill material and compact to 95 percent of Japan JIS A 1214-01 maximum 
density. Unless specified otherwise, refill excavations cut below indicated 
depth with backfill and fill material and compact to 95 percent of JIS 
A 1214-01 maximum density. Satisfactory material removed below the depths 
indicated, without specific direction of the Contracting Officer, shall be 
replaced with satisfactory materials to the indicated excavation grade; 
except as specified for spread footings. Determination of elevations and 
measurements of approved overdepth excavation of unsatisfactory material 
below grades indicated shall be done under the direction of the Contracting 
Officer.


3.3.1   Excavated Materials


Satisfactory excavated material required for fill or backfill shall be 
placed in the proper section of the permanent work required or shall be 
separately stockpiled if it cannot be readily placed. Satisfactory material 
in excess of that required for the permanent work and all unsatisfactory 
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material shall be disposed of as specified in Paragraph "DISPOSITION OF 
SURPLUS MATERIAL."


3.4   SUBGRADE PREPARATION


Unsatisfactory material in surfaces to receive fill or in excavated areas 
shall be removed and replaced with satisfactory materials as directed by 
the Contracting Officer. The surface shall be scarified to a depth of 150 mm
 (6 inches) before the fill is started. Sloped surfaces steeper than 1 
vertical to 4 horizontal shall be plowed, stepped, benched, or broken up so 
that the fill material will bond with the existing material. When subgrades 
are less than the specified density, the ground surface shall be broken up 
to a minimum depth of 150 mm, (6 inches), pulverized, and compacted to the 
specified density. When the subgrade is part fill and part excavation or 
natural ground, the excavated or natural ground portion shall be scarified 
to a depth of 300 mm 12 inches and compacted as specified for the adjacent 
fill. Material shall not be placed on surfaces that are muddy, frozen, or 
contain frost. Compaction shall be accomplished by sheepsfoot rollers, 
pneumatic-tired rollers, steel-wheeled rollers, or other approved equipment 
well suited to the soil being compacted. Material shall be moistened or 
aerated as necessary. Minimum subgrade density shall be as specified herein.


3.5   FILLING AND BACKFILLING


Fill and backfill to contours, elevations, and dimensions indicated. 
Compact each lift before placing overlaying lift. Construct backfill in two 
operations (initial and final) specified in this section. Place initial 
backfill in 150 mm (6 inch) maximum loose lifts to 300 mm (one foot) above 
pipe unless otherwise specified. Ensure that initially placed material is 
tamped firmly under pipe haunches. Bring up evenly on each side and along 
the full length of the pipe or structure. Ensure that no damage is done to 
the utility or its protective coating. Place the remainder of the backfill 
(final backfill) in 225 mm (9 inch) maximum loose lifts unless otherwise 
specified. Compact each loose lift as specified in the paragraph entitled 
"General Compaction" before placing the next lift. Do not backfill in 
freezing weather or where the material in the trench is already frozen or 
is muddy, except as authorized. Where settlements greater than the 
tolerance allowed herein for grading occur in trenches and pits due to 
improper compaction, excavate to the depth necessary to rectify the 
problem, then backfill and compact the excavation as specified herein and 
restore the surface to the required elevation. Coordinate backfilling with 
testing of utilities.


3.6   COMPACTION


Determine in-place density of existing subgrade; if required density 
exists, no compaction of existing subgrade will be required. Density 
requirements specified herein are for cohesionless materials. When cohesive 
materials are encountered or used, density requirements may be reduced by 5 
percent. Use hand-operated, plate-type, vibratory, or other suitable hand 
tampers in areas not accessible to larger rollers or compactors. Compact 
material in accordance with the following unless otherwise specified. If 
necessary, alter, change, or modify selected equipment or compaction 
methods to meet specified compaction requirements.


3.6.1   Compaction of Material in Subcuts or Overexcavations


In rock, compact to 95 percent of JIS A 1214-01 density. In stable soils, 
compact to 90 percent of JIS A 1214 density.
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3.6.2   Compaction of Pipe Encasement Bedding


In rock, compact to 95 percent and in soil, compact to 90 percent of JIS 
A 1214-01 density.


3.6.3   Compaction of Backfill


Compact initial backfill material surrounding pipe encasements, ditch, 
catch basins, to 90 percent of JIS A 1214-01 maximum density except where 
bedding and backfill are the same material. Where bedding and backfill are 
the same material, compact initial backfill to the density of the bedding. 
Under areas to be seeded or sodded, compact succeeding layers of final 
backfill to 85 percent of JIS A 1214-01 maximum density. Under areas to be 
sodded, compact succeeding layers of final backfill to 85 percent of JIS 
A 1214-10.


3.7   FINISH OPERATIONS


3.7.1   Grading


Finish grades as indicated within 30 mm (one-tenth of one foot). Grade 
areas to drain water away from structures. Maintain areas free of trash and 
debris. For existing grades that will remain but which were disturbed by 
Contractor's operations, grade as directed.


3.7.2   Seeding


Finish grades around bollards shall be reseeded with the same blend of 
grass that currently exists at the site.


3.8   DISPOSITION OF SURPLUS MATERIAL


Remove from Government property surplus or other soil material not required 
or suitable for filling or backfilling, and brush, refuse, stumps, roots, 
and timber.


        -- End of Section --


SECTION 31 23 00.00 20  Page 6







Sasebo Fueling Wharf 374 SASFW374


SECTION 31 68 13


ROCK ANCHORS


PART 1   GENERAL


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.


AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)


AASHTO M 252 (2009) Standard Specification for 
Corrugated Polyethylene Drainage Pipe


AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)


ACI 301M (2010) Metric Specifications for 
Structural Concrete


ACI 318M (2011; Errata 2011; Errata 2012) Building 
Code Requirements for Structural Concrete 
& Commentary


AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)


AISC 325 (2011) Steel Construction Manual


ASTM INTERNATIONAL (ASTM)


ASTM A36/A36M (2008) Standard Specification for Carbon 
Structural Steel


ASTM A500/A500M (2010a) Standard Specification for 
Cold-Formed Welded and Seamless Carbon 
Steel Structural Tubing in Rounds and 
Shapes


ASTM A53/A53M (2012) Standard Specification for Pipe, 
Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless


ASTM A536 (1984; R 2009) Standard Specification for 
Ductile Iron Castings


ASTM A722/A722M (2012) Standard Specification for Uncoated 
High-Strength Steel Bar for Prestressing 
Concrete


ASTM A775/A775M (2007b) Standard Specification for 
Epoxy-Coated Steel Reinforcing Bars


ASTM C109/C109M (2011b) Standard Test Method for 
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Compressive Strength of Hydraulic Cement 
Mortars (Using 2-in. or (50-mm) Cube 
Specimens)


ASTM C1107/C1107M (2011) Standard Specification for Packaged 
Dry, Hydraulic-Cement Grout (Nonshrink)


ASTM C144 (2011) Standard Specification for 
Aggregate for Masonry Mortar


ASTM C150/C150M (2012) Standard Specification for Portland 
Cement


ASTM C33/C33M (2011a) Standard Specification for 
Concrete Aggregates


ASTM D1784 (2011) Standard Specification for Rigid 
Poly(Vinyl Chloride) (PVC) Compounds and 
Chlorinated Poly(Vinyl Chloride) (CPVC) 
Compounds


ASTM D1785 (2012) Standard Specification for 
Poly(Vinyl Chloride) (PVC), Plastic Pipe, 
Schedules 40, 80, and 120


ASTM D3350 (2012) Polyethylene Plastics Pipe and 
Fittings Materials


ASTM D4101 (2011) Standard Specification for 
Polypropylene Injection and Extrusion 
Materials


POST-TENSIONING INSTITUTE (PTI)


PTI DC35.1 (2004) Recommendations for Prestressed 
Rock and Soil Anchors


PTI M10.2 (2000) Specifications for Unbonded Single 
Strand Tendons


PTI TAB.1 (2006) Post-Tensioning Manual


1.2   DEFINITIONS


The following definitions are in addition to those given in PTI DC35.1, 
Section 2.0:


Anchored Structure - The wall, foundation or other structure to which 
the anchor is to transfer force.


Demonstration Test Anchor - An anchor which is performance tested to 
verify design assumptions and installation practices.


1.3   SYSTEM DESCRIPTION


Prior to commencing any work on the anchors, the Contractor, including all 
field personnel to be involved in drilling and installation of the anchors, 
shall meet with the Contracting Officer to review the drawings and 
specifications, work plans, and submittals.  Drilling may commence upon 
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approval of the anchor installation plan and procedures described in 
paragraph SUBMITTALS and after the conduct of the Preparatory Meeting.


1.3.1   General Requirements


Submit drawings and detailed installation procedures and sequences showing 
complete details of the installation procedure and equipment; anchor 
fabrication; grouting methods; grout mix designs; anchor and casing 
placement and installation; corrosion protection for bond length, stressing 
length and anchorage; anchorage and trumpet; stressing and testing 
procedures with lengths, forces, deformations, and elongations for the 
approval by the Contracting Officer.  Shop drawings for anchors shall 
include locations and details of the spacers, centralizers, and banding.  
If different types of anchors are to be installed, each anchor type shall 
be readily identifiable.  Once reviewed by the Contracting Officer, no 
changes or deviation from shop drawings will be permitted without further 
review by the Contracting Officer.  The work includes design, fabrication 
and installation of the rock anchor system.  The anchors shall be 
fabricated and installed as shown on the drawings.  Prepare fabrication and 
installation drawings and an installation plan for approval.  Rock anchors 
shall be threaded bar type.


1.3.2   Scope of work


Provide the design of the rock anchor system that will be completely the 
Contractor's responsibility.  General design criteria are shown on the 
drawings.  The materials, design, stressing, load testing, and acceptance 
shall be in accordance with PTI DC35.1 and these specifications.


a.  Rock anchors shall be threaded bar type.  The Contractor is 
responsible for the design of the anchor and bearing plate, determining 
top of rock, determining drilling methods, and determining hole 
diameter and bond length.  Submit design computations and data for the 
rock anchors, bearing plates, and bond zones.


b.  The computations shall include drawings, design assumptions, 
calculations, and other information in sufficient detail to verify the 
design proposed.  The design shall be certified by a registered 
Professional Engineer with proven experience in design of rock anchor 
components as stated in paragraph Qualifications.  Calculations shall 
be included for the stressing frames.


c.  The Contracting Officer will approve the Contractor's design 
calculations.  Approval of the Contractor's design calculations will 
not relieve the Contractor of responsibility for unsatisfactory 
performance of the installed rock anchors.  All design computations 
shall be furnished at least 30 calendar days prior to the proposed 
commencement of drilling.  The complete design, including design 
computations, fabrication and installation drawings and installation 
plan, shall be certified by a registered Professional Engineer and 
shall be submitted for approval.


d.  Submit a plan for installing the rock anchors for review and 
comment.  The proposal shall describe the sequence for installation and 
other restrictions as outlined on the drawings or specified.  The 
anchor and casing installation procedures shall be determined by the 
Contractor as part of the anchor design.  The installation plan shall 
also include descriptions of methods and equipment to be used for 
alignment checking of anchor holes and casings.  Payment for rock 
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anchors shall include all costs in connection with designing, 
fabricating, and installing the anchors.


1.3.3   Anchor Design


1.3.3.1   [Enter Appropriate Subpart Title Here]1.3.3.1   Bollard AKSW-A


Design the individual rock anchors to meet the following criteria:


a.  Anchor Location - as shown on the drawings.


b.  Horizontal Spacing - 1.8 m minimum.


c.  Hole Diameter - 190 mm minimum.


d.  Design Load - 110 kips, lock - off load - 20 kips.


e.  Assumed Ultimate Rock Grout Bond Strength 0.7 MPa.


f.  Minimum Unbonded Length - 3.7 m.


g.  Minimum Required Bond Length - 4.0 m.


h.  Maximum Bond Length - 6.1 m.


i.  Corrosion Protection - Class I, Encapsulated Tendon.


j.  Angle of Anchor Inclination - 0 degrees from vertical with a 
tolerance of + 3 degrees.


The Design Load shall not exceed 60 percent of the ultimate strength of the 
prestressing steel.  The maximum Test Load shall not exceed 80 percent of 
the ultimate strength of the prestressing steel.  The designer should 
include consideration of group effect of closely spaced anchors when 
determining design load and minimum spacing.  Design the bearing plates so 
that the bending stresses in the plate do not exceed the yield strength of 
the steel when a load equal to 95 percent of the minimum specified ultimate 
tensile strength of the prestressing steel is applied and so that the 
average bearing stress on the structure does not exceed 30 MPa.  Design the 
anchorage assembly connection to the structure in accordance with AISC 325 
and ACI 318M.


k.  Submit a design schedule for the anchors which includes the 
following:


1.  Anchor number.
2.  Anchor design load.
3.  Type and size of tendon.
4.  Minimum total anchor length.
5.  Minimum bond length.
6.  Minimum tendon bond length.
7.  Minimum unbonded length.
8.  Details of corrosion protection, including details of 
anchorage and installation.
9.  Submit the design schedule at least 30 days prior to 
commencement of work on the anchors covered by the schedule.
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1.4   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:


SD-02 Shop Drawings


Fabrication and Installation Drawings; G


SD-03 Product Data


Equipment
Designer Qualifications; G
Fabricator Qualifications; G
Installer Qualifications; G
Installation Plan; G


SD-05 Design Data


Design Computations; G
Anchor Design; G


SD-06 Test Reports


Prestressing Steel
Cement Grout Mixture Proportions


SD-07 Certificates


Prestressing Steel
Epoxy-Coated Steel Bars


SD-11 Closeout Submittals


Driller Logs
Anchor Records


1.5   QUALITY ASSURANCE


Submit anchor designer, fabricator and installer qualifications for 
approval in accordance with paragraph SUBMITTALS.  The submittals shall, 
where applicable, identify individuals who will be working on this contract 
and their relevant experience.  No changes shall be made in approved 
personnel without prior approval of the Contracting Officer.


1.5.1   Designer Qualifications


The anchors shall be designed by Professional Engineers who have designed a 
minimum three rock anchors projects similar in size and scope to this 
project within the past ten years.  The drawings and calculations shall be 
signed by the Professional Engineer.


1.5.2   Fabricator Qualifications


The anchors shall be fabricated by a manufacturer that has been in the 
practice of designing and fabricating rock anchors similar in size and 
scope to this project for at least ten years.
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1.5.3   Installer Qualifications


Submit the qualifications and experience records for approval.  Experience 
records shall identify all the individuals responsible for the anchors and 
shall include a listing of projects of similar scope performed within the 
specified period along with points of contact.  Qualifications prior to the 
installation of any anchors specified in this section.  The anchors shall 
be installed by a firm which is regularly engaged in the installation of 
rock anchors and has at least ten years experience in the installation of 
similar anchors.  The superintendent shall have installed anchors on at 
least five projects of similar scope and size.


1.6   DELIVERY, STORAGE, AND HANDLING


Materials shall be suitably wrapped, packaged or covered at the factory or 
shop to prevent being affected by dirt, water, oil, grease, and rust.  
Protect materials against abrasion or damage during shipment and handling.  
Place materials stored at the site above ground on a well supported 
platform and covered with plastic or other approved material.  Materials 
shall be protected from adjacent construction operations.  Grounding of 
welding leads to prestressing steel will not be permitted.  Reject and 
remove from the site prestressing steel which is damaged by abrasion, cuts, 
nicks, heavy corrosions, pitting, welds or weld spatter.  Inspect tendons 
prior to insertion into anchor holes for damage to corrosion protection.  
Any such damage shall be repaired in a manner recommended by the tendon 
manufacturer and approved by the Contracting Officer.


1.7   SITE CONDITIONS


A foundation investigation has been made at the site by the Government and 
data is presented on the foundation exploration drawings.  Subsurface soil 
data logs are shown on the drawings.  While the foundation information is 
representative of subsurface conditions at the respective locations, local 
variations in the characteristics of the subsurface materials may be 
anticipated.  Local variations which may be encountered include, but are 
not limited to, classification and thickness of rock strata, fractures, and 
other discontinuities in the rock structure, and variation in the soil 
classifications.  Such variations will not be considered as differing 
materially within the purview of the CONTRACT CLAUSES, paragraph Differing 
Site Conditions.  The Contractor is responsible for verifying the location 
of all utilities that may be affected by construction or the installation 
of the anchors.


PART 2   PRODUCTS


2.1   MATERIALS


2.1.1   Prestressing Steel


Submit certified test reports for each heat or lot of prestressing steel 
with materials delivered to the site.  Submit 5 copies of mill reports and 
5 copies of a certificate from the manufacturer stating chemical 
properties, ultimate strengths, yield strengths, modulus of elasticity, and 
any other physical properties needed for the required computations, for the 
type of steel furnished.
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2.1.1.1   High-Strength Steel Bars


ASTM A722/A722M, Type II, meeting all supplementary requirements.


2.1.1.2   Epoxy-Coated Steel Bars


Submit written certification for coating material and coated bars with the 
delivery of the bars.  ASTM A722/A722M, Type II, conforming to the coating 
requirements of ASTM A775/A775M, 0.3 mm minimum thickness.  Coating at the 
anchorage end may be omitted over the length provided for threading the nut 
against the bearing plate.


2.1.2   Structural Steel


ASTM A36/A36M, Grade 345.


2.1.3   Steel Pipe


ASTM A53/A53M, Type E or S, Grade B.


2.1.4   Steel Tube


ASTM A500/A500M.


2.1.5   Ductile Iron Castings


ASTM A536.


2.1.6   Polyethylene Tubing


2.1.6.1   Smooth Polyethylene Tubing


ASTM D3350.


2.1.6.2   Corrugated Polyethylene Tubing


AASHTO M 252, with average minimum wall thickness of 1.5 mm.


2.1.7   Smooth Polypropylene Tubing


ASTM D4101, designation PP 210 B5542-11.


2.1.8   Polyvinyl Chloride (PVC) Pipe


ASTM D1785, Schedule 40.


2.1.9   Polyvinyl Chloride (PVC) Tubing


2.1.9.1   Smooth Polyvinyl Chloride (PVC) Tubing


ASTM D1784.


2.1.9.2   Corrugated Polyvinyl Chloride (PVC) Tubing


Manufactured from rigid PVC compounds conforming to ASTM D1784, Class 
13464-8 with average minimum wall thickness of 1.0 mm.


SECTION 31 68 13  Page 7







Sasebo Fueling Wharf 374 SASFW374


2.1.10   Heat Shrinkable Sleeve


Radiation crosslinked polyolefin tube internally coated with and adhesive 
sealant.


2.1.11   Corrosion Inhibiting Compound


The corrosion inhibiting compound shall conform to the requirements of 
Section 3.2.5 of PTI M10.2.


2.2   MANUFACTURED UNITS


2.2.1   Anchor Head


Anchor head shall consist of steel bearing plate with nut for bar anchors, 
trumpet and corrosion protection.  Anchorage devices shall be capable of 
developing 95 percent of the guaranteed ultimate strength of prestressing 
steel.  The anchorage devices shall conform to the static strength 
requirements of Section 3.1.6 (1) and Section 3.1.8 (1) and (2) of PTI TAB.1.  
Threaded anchorage items for epoxy coated bars shall be designed to fit 
over the epoxy coating and maintain the capacity of the prestressing 
steel.  The trumpet used to provide a transition from the anchorage to the 
unbonded length corrosion protection shall be fabricated from steel pipe or 
steel tube.  The minimum wall thickness shall be 3.0 mm for diameters up to 
100 mm and 5.0 mm for larger diameters.  The trumpet shall be welded to the 
bearing plate. 


2.2.2   Prestressing Steel Couplers


Prestressing steel couplers for bars shall be capable of developing 100 
percent of the minimum specified ultimate tensile strength of the 
prestressing steel.


2.2.3   Centralizers and Spacers


Centralizers and spacers shall be fabricated from plastic, steel or other 
approved material which is nondetrimental to the prestressing steel.  Wood 
shall not be used.  The centralizer shall be able to support the tendon in 
the drill hole and position the tendon so a minimum of 13 mm of grout cover 
is provided.  Centralizers and spacers shall permit grout to freely flow up 
the drill hole.


2.2.4   Casing


Casing shall be selected and sized by the Contractor where required.  
Casing shall be the necessary type and size to permit proper drilling of 
anchor holes and placing of anchors as specified herein and shown on the 
drawings.  Straightening of casings and machining of joints may be 
necessary in order to meet specified alignment tolerances.


2.3   EQUIPMENT


The Contractor's Quality Control manager shall verify that the equipment 
used on site is the same as the equipment submitted for approval.  Submit 
catalog cuts, brochures, or other descriptive literature describing the 
equipment to be used for drilling, grouting, handling, and installing the 
rock anchors.  Submit sketches, drawings or details showing the access and 
temporary supports where required for the drilling equipment and stressing 
frames.  Provide descriptions of stressing jacks, gages, dynamometers, load 
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cells, or other devices for measuring stressing load, certified calibration 
records for each set of jacking equipment, and current testing curves for 
stress measurement gages which show that gages have been calibrated for the 
jacks for which they are used 30 days prior to the start of the testing 
operations.


2.3.1   Drilling Equipment


Provide drilling equipment suitable for advancing the drill tools to the 
depths and at the alignment required.


2.3.2   Grouting Equipment


2.3.2.1   Grout Mixer


The grout mixer shall be a high-speed, high-shear, colloidal type grout 
mixer capable of continuous mechanical mixing that will produce uniform and 
thoroughly mixed grout which is free of lumps and undispersed cement.  The 
mixer shall be equipped with a suitable water and admixture measuring 
devices calibrated to read in cubic centimeters and tenths and so designed 
that after each delivery the hands can be conveniently set back to zero.


2.3.2.2   Grout Pump


The grout pump shall be of the positive displacement type, and shall be 
capable of pumping at all flow rates below 75 L/minute, shall be capable of 
pumping at the pressure of at least 345 kPa at zero flow rate.  For neat 
cement grout, the pump shall have a screen with 3 mm maximum clearance to 
sieve the grout before being introduced into the pump.  Screens are not 
required for shear type mixers.  Make available a pump which is capable of 
pumping both neat cement grout mixes and sanded grout mixes.  The pumping 
equipment shall have a pressure gage capable of measuring pressures of at 
least 1.0 MPa or twice the required grout pressure, whichever is greater.


2.3.3   Stressing Equipment


Stressing equipment shall be hydraulically operated and shall have a 
capacity sufficient to stress the anchors to the required Test Loads within 
the rated capacity in one stroke.  Pumps shall be capable of applying each 
load increment in less than 60 seconds and shall be capable of maintaining 
the hydraulic pressure within 345 kPa.  The equipment shall permit 
stressing of the tendon in increments and raising or lowering the load in 
the tendon.  The equipment shall be calibrated with an accuracy of +2% and 
the calibration certificate and graphs shall be available at the site.  The 
production gage shall have graduations of 500 kPa or less.  A second 
certified gage shall be maintained for periodic verification of the 
production gage.  A dial gage or approved device shall be provided to 
measure total tendon elongation at each load increment to the nearest 0.03 
mm.  The dial gage shall be capable of measuring the entire anchor movement 
without being reset.  Calibration of gages shall be verified no more than 
30 calendar days prior to commencing work under this contract and at 
six-month intervals throughout the period of use.


2.3.4   Testing Equipment


Provide testing equipment consisting of a hydraulic jack with calibrated 
pressure gage for applying the load and a dial gage or vernier scale to 
measure anchor movement.  The ram travel of the stressing equipment shall 
be not less than the theoretical elastic elongation of the total anchor 
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length at the maximum Test Load.  The pressure gage shall be graduated in 
500 kPa increments.  The stressing equipment and pressure gage must have 
been calibrated as a unit no more than 30 calendar days prior to commencing 
work under this contract and at six-month intervals throughout the period 
of use.  The movement measuring device shall have a minimum travel equal to 
the theoretical elastic elongation of the total anchor length at the 
maximum Test Load without resetting the device.


2.4   GROUT


2.4.1   Cement


ASTM C150/C150M, Type I, II, III or V.


2.4.2   Water


Provide fresh, clean, potable water free from injurious amounts of sewage, 
oil, acid, alkali, salts, or organic matter.


2.4.3   Aggregates


Fine aggregate for sand-cement grout shall conform to ACI 301M and 
ASTM C33/C33M for grout for backfilling holes or ASTM C144 for grout for 
pregrouting.  Aggregates shall not contain substances which may be 
deleteriously reactive with alkalis in the cement.


2.4.4   Admixtures.


Admixtures which control bleed, improve flowability, reduce water content 
and retard set may be used in the grout subject to the approval of the 
Contracting Officer.  Any admixtures used shall be compatible with the 
prestressing steel and shall be mixed in accordance with the manufacturer's 
recommendations.


2.4.5   Grout for Anchors


2.4.5.1   Cement Grout


Cement grout mixture proportions are the responsibility of the Contractor.  
Submit the mixture proportions that will produce grout of the quality 
required, thirty days prior to installation of anchors.  Provide applicable 
test reports to verify that the grout mixture proportions selected will 
produce grout of the quality specified.  Grout for grouting anchors shall 
consist of a homogenous, pumpable, stable mixture of portland cement and 
water.  Submit the proposed mix design to the Contracting Officer for 
approval.  The water content shall be the minimum necessary for proper 
placement but the water-cement ratio shall not exceed 0.45 by weight.  
Final proportions of materials shall be based on results of tests made on 
sample mixtures of grout.  The minimum compressive strength of two-inch 
cubes, molded, cured, and tested in accordance with ASTM C109/C109M, shall 
be 24.1 MPa at the time of stressing.  The Contractor is responsible for 
taking, curing, and breaking of grout test cubes for determining mix 
design, and all testing shall be done by an independent laboratory approved 
by the Contracting Officer.  Rock conditions and temperatures shall be 
replicated in the curing process.


2.4.6   Sand-Cement Grout


Grout for waterproofing holes, grouting holes which fail the watertightness 
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test, and for backfilling holes which are abandoned shall consist of a 
mixture of portland cement, fine aggregate, masonry sand, and water.  The 
grout mix proportions are the responsibility of the Contractor.  Submit the 
proposed mix design to the Contracting Officer for approval.  The water 
content shall be the minimum necessary for proper placement.  Final 
proportions of materials shall be based on results of tests made on sample 
mixtures of grout.  The minimum compressive strength of two-inch cubes, 
molded, cured, and tested in accordance with ASTM C109/C109M, shall be 30 
MPa.  The Contractor is responsible for taking, curing, and breaking of 
grout test cubes for determining mix design, and all testing shall be done 
by an independent laboratory approved by the Contracting Officer.  Rock 
conditions and temperatures shall be replicated in the curing process.


2.4.7   Grout for Anchor Pads


Use nonshrink grout conforming to ASTM C1107/C1107M for leveling bearing 
plates.


2.5   TENDON FABRICATION


2.5.1   General


Fabrication of the anchors shall be as recommended by the suppliers.  
Anchors shall be completely assembled with all centralizers, spacers, grout 
and vent tubes and corrosion protection prior to insertion into the hole.  
Fabricated anchors shall be protected, transported and stored in a manner 
to prevent contamination or damage to any components.


2.5.2   Tendon


All spacers for multiple element tendons shall be located as indicated on 
the approved shop drawings.  Furnish strands full length with no splicing 
or coupling permitted.  Tendon material shall be unblemished and free of 
pitting, nicks, grease, or injurious defects.  When required to maintain 
the tendon location within the hole, provide centralizers at a maximum of 3 
meter intervals center-to-center throughout the bond length.  Spacers shall 
be provided at a maximum 3 meter intervals center-to-center throughout the 
bond length.  The entire bond length of the tendon shall be free of dirt, 
lubricants, loose rust, corrosion-inhibiting coatings or other contaminants.


2.5.3   Bond Breaker


Bond breaker for free stressing length of unbonded anchors shall consist of 
smooth polyethylene tubing, minimum wall thickness 1 mm, or smooth PVC 
tubing, minimum wall thickness 1.0 mm.


2.5.4   Vent Tubes


Vent tubes used during grouting operations, if necessary, shall be any 
appropriate type for the job, as recommended by the supplier of the anchors.


2.5.5   Grout Tubes


Grout tubes shall be polyethylene tubing or as recommended by the anchor 
manufacturer and approved by the Contracting Officer.  Inside diameter of 
grout tubes shall be adequate to fully grout the entire hole.
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2.5.6   Corrosion Protection


Corrosion protection shall be as indicated.  Corrosion protection shall be 
provided for the entire anchor and shall include anchorages covers and 
trumpets filled with corrosion inhibiting compound or grout and 
encapsulation of the free stressing length and bond length.


2.5.6.1   Anchorage Protection


The trumpet shall be sealed to the bearing plate and shall overlap the free 
stressing length encapsulation by at least 100 mm.  The trumpet and 
anchorage cover shall be completely filled with corrosion inhibiting 
compound or grout.  Compound filled trumpets shall have a permanent seal 
between the trumpet and the free length corrosion protection.


2.5.6.2   Free Stressing Length Encapsulation


Encapsulation for free stressing length shall consist of a sheath of smooth 
polyethylene tubing, minimum wall thickness 1.5 mm; smooth polypropylene 
tubing,  minimum wall thickness 1.5 mm; smooth PVC tubing, minimum wall 
thickness 1.0 mm; steel pipe or tube with minimum wall thickness 5.0 mm or 
corrugated tubing conforming to paragraph Bond Length Encapsulation.  
Sheath for bars and strands may be heat shrinkable sleeve with a minimum 
thickness of 0.6 mm.  Free stressing length encapsulation shall extend at 
least 100 mm into the trumpet, but shall not contact the bearing plate 
during testing and stressing of the tendon.  Where corrugated tubing is 
used for sheath for unbonded anchors, a separate bond breaker shall be 
provided.


2.5.6.3   Bond Length Encapsulation


Bond length encapsulation shall consist of corrugated polyethylene tubing, 
minimum wall thickness 1.5 mm or corrugated PVC tubing, minimum wall 
thickness 1.0 mm.


2.6   TESTS, INSPECTIONS, AND VERIFICATIONS


Perform required material tests, on prestressing steel and accessories, by 
an approved laboratory to demonstrate that the materials are in conformance 
with the specifications.  Test grout in accordance with ASTM C109/C109M.  
These tests shall be at the Contractor's expense.  Furnish to the 
Contracting Officer prestressing steel test results prior to beginning 
fabrication of any anchors and within 24 hours of testing.


PART 3   EXECUTION


3.1   DRILLING HOLES


3.1.1   General


The top of bond zone elevations and other physical conditions indicated on 
the drawings are the result of soil sampling and core borings.  (See also 
paragraph "PROJECT SITE CONDITIONS").  Holes shall be drilled at the 
locations and inclinations shown and to the depths and diameters determined 
by the Contractor to provide the design bond length and capacityindicated 
on the drawings.  The locations of the holes may be changed only as 
approved by the Contracting Officer.  Any redesign of the anchored 
structure due to relocation of anchor holes shall be performed by the 
Contractor.  Unless otherwise specified, the Contractor shall determine the 
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drilling method to be used.  No holes shall be drilled within 15 meters of 
a grouted hole until the grout has set at least 24 hours.  Pressure 
grouting and drilling shall not be simultaneously performed within a 
distance of 15 meters.  Care shall be taken while drilling to avoid damage 
of any kind to the existing structures.  Damages of any nature will be 
evaluated by the Contracting Officer and repairs or replacements shall be 
made as required.  Holes shall be drilled a maximum of 1 meter beyond the 
required anchor bond length.  Provide a temporary plug for all holes 
drilled more than 10 days prior to installation of the anchor.  Waste water 
from drilling operations shall be collected and recycled or treated; it 
shall not be discharged directly into the water or on the ground.  See also 
Section 01 57 19.00 20 TEMPORARY ENVIRONMENTAL CONTROLS.


3.1.2   Drilling Through Existing Structures


Holes through existing structure shall be drilled by any method which does 
not cause damage to the surrounding structure.  The Contractor is advised 
that foreign material, including metals and other materials remaining from 
original construction of the existing structure, may be encountered during 
drilling through existing structures.


3.1.3   Drilling In Soil


Holes in soil may be drilled by rotary drilling, rotary percussive, or 
vibratory driven casing.  Holes in soil shall be provided with steel casing 
where required for support of the surrounding material.  Where soil is 
susceptible to caving, holes through soil shall be drilled by the duplex 
method using an inner and outer casing with return water flow between the 
casings.


3.1.4   Casing


Casing shall be utilized for drilling through unstable soil formations.  
The casing shall be advanced by rotary drilling or driving.


3.1.5   Drilling in Rock


Unless otherwise specified, holes in rock may be drilled by core drilling, 
rotary drilling, percussion drilling or down-the-hole hammer using 
equipment suitable for the intended purpose.  The drilling method shall not 
cause structural damage to existing structures.  If damage is observed, the 
drilling method shall be modified.Core from holes shall be furnished to the 
Contracting Officer in core boxes at the site for information.  Additional 
drilling may be required based on the quality of the rock encountered.  
Rock core from demonstration test anchor holes only shall be retained by 
the Contractor for the duration of the contract as specified in paragraph 
"Retention of Core".  Retention of core from other holes, after evaluation 
and release by the Contracting Officer, is not required.  Overdrilling of 
holes by a maximum of one meter beyond the required elevation will be 
permitted if complete removal of cuttings and other material cannot be 
accomplished.  If the hole is overdrilled, the  tendon must be supported so 
that the free length corrosion protection extends the required length into 
the trumpet and so that the anchor can be stressed.


3.1.6   Records


Submit driller logs and records as specified in paragraph Driller Logs.  
The presence of a Government inspector or the keeping of separate drilling 
records by the Contracting Officer shall not relieve the Contractor of the 
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responsibility for the work specified in this paragraph.  Payment will not 
be made for any work for which the required records have not been furnished 
by the Contractor.


3.1.7   Alignment


3.1.7.1   Tolerances


The anchor hole shall be located within 300 mm of the plan location.  The 
entry angle shall be within 0.05 rad of the specified inclination.  The 
alignment of the drilled hole shall be within 0.05 rad of the theoretical 
alignment.  If the hole alignment is not within these tolerances, the hole 
shall be backfilled with cement or sand-cement grout and a new hole drilled 
adjacent to the rejected hole.


3.1.8   Watertightness Testing


The rock portion of all drilled holes shall be watertightness tested in 
accordance with the procedures of PTI DC35.1, paragraph 7.4.  A packer 
shall be used where necessary to facilitate pressure testing of the bond 
zone.  Holes which have a water loss in excess of 9.5 liters in ten minutes 
shall be grouted as specified in paragraph Waterproofing Anchor Holes, and 
redrilled.


3.1.9   Waterproofing Anchor Holes


The rock portion of anchor holes which fail the watertightness test shall 
be grouted with cement grout as specified in paragraph Grout for 
Waterproofing or Backfilling Holes.  Grouted holes shall be redrilled while 
the grout strength is considerably less than that of the surrounding rock, 
but not less than 24 hours after grouting.


3.2   INSTALLATION OF ANCHORS


3.2.1   General


The Contractor is responsible for each drilled hole until the anchor has 
been installed, grouted, stressed and accepted.  Holes in rock and casings 
shall be cleaned by pressurized air and/or water to remove drill cuttings 
and mud.


3.2.2   Placing


All the equipment used in handling and placing the anchors shall be such 
that it does not damage or deteriorate the prestressing steel, corrosion 
protection, or the anchorages.  Each anchor shall be inspected prior to 
insertion into the hole.  Any damage to corrosion protection shall be 
repaired prior to insertion or, if determined by the Contracting Officer to 
be not repairable, the anchor shall be replaced.  Insertion of anchors 
shall be in accordance with PTI DC35.1.


3.2.3   Cement Grouted Rock Anchors


Grouting equipment shall be of type and capacity required for successful 
installation of the rock anchors.  All anchors shall use single stage  
grouting to encase the anchor.  Grouting shall be performed by a method in 
accordance with PTI DC35.1, paragraph 7.6.  Grouting shall commence at the 
bottom of the grout zone and proceed to the top of the zone.  Grouting 
shall be gravity flow.
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3.2.4   Anchorage Installation


The bearing plate and nut shall be installed perpendicular to the tendon, 
within 0.05 rad, and centered on the tendon without bending of the 
stressing steel.  Corrosion protection shall be maintained intact at the 
anchorage and any damage shall be repaired prior to stressing.


3.3   STRESSING


3.3.1   General Requirements


After the anchor grout has reached sufficient strength in accordance with 
the Contractor's designthe specified strength, as verified by grout cube 
break, the anchors shall be stressed.  Prior to stressing, surfaces upon 
which the stressing equipment is resting must be clean and the stressing 
equipment shall be aligned as nearly with the center of the hole as 
possible.  An Alignment Load of 10 percent of the Design Load shall be 
applied to the anchor prior to setting dial gauges.  Stress the anchor in 
accordance with the anchor manufacturer's recommendation, subject to the 
approval of the Contracting Officer.  Design and Lock-off loads are given 
on the drawings.  Determine the lock-off procedure so that the lift-off 
results meet the acceptance criteria specified in paragraph Acceptance.  
The maximum stress shall never exceed 80 percent of the guaranteed ultimate 
strength of anchor steel.  The process of stressing the anchors shall be so 
conducted that accurate elongation of the anchor steel can at all times be 
recorded and compared with the computations submitted to, and accepted by 
the Contracting Officer.  Safety precautions shall be taken to prevent 
workers from being behind or in front of the stressing equipment during 
stressing.  Stressing of the anchors shall be performed in a sequence 
submitted by the Contractor for review by the Contracting Officer.  All 
stressing shall be done in the presence of a representative of the 
Contracting Officer.  At no time during the stressing and testing of an 
anchor shall the stressing equipment be disconnected from the temporary 
stressing head or anchor.  Each anchor to be performance tested shall be 
declared acceptable before proceeding with drilling for other anchors 
within the section represented by that anchor. 


3.3.2   Lock-off


After completion of the all required tests, the load shall be returned to 
the Alignment Load and the specified Lock-off Load shall be applied to the 
anchor.  A lift-off test shall be made to verify the load in the anchor 
tendon before the tendon is locked-off and the stressing equipment is 
removed.  The lift-off reading shall be within five percent of the 
specified lock-off load.  If the lift-off reading is not within five 
percent of the specified lock-off load, the anchorage shall be reset and 
another lift-off reading shall be made.  This procedure shall be repeated 
until a satisfactory lift-off reading is obtained.  After lock-off, the 
trumpet shall be filled with grout and the anchorage recess shall be fully 
grouted flush with the adjacent surfaces.


3.4   FIELD QUALITY CONTROL


3.4.1   General


All anchors shall be performance tested.  During the stressing of each 
anchor, a record shall be kept of gage pressure and of anchor elongation at 
each stage of stressing to the specified test or Lock-off Load, as 
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applicable.  The Test Load shall not be exceeded.  Provide a qualified 
engineer to evaluate the anchor test results and determine the 
acceptability of the anchors in accordance with the criteria indicated 
hereunder.  Final acceptance of each anchor will be made by the Contracting 
Officer.  All tests shall be run in the presence of the Contracting Officer 
or his representative.


3.4.2   Performance Test


Performance test shall consist of cyclically and incrementally loading and 
unloading the anchor, and shall be conducted in accordance with PTI DC35.1, 
Paragraph 8.3.2.  During the testing of each anchor, a record shall be kept 
of gage pressure and of anchor elongation at each stage of stressing to 
each Test Load required by PTI DC35.1.  Measurements of the elongation of 
prestressing steel shall be made in accordance with PTI DC35.1.  If the 
total movement at the end of 10 minutes at the Test Load exceeds 1 mm, the 
Test Load shall be held an additional 50 minutes and the movement readings 
shall be taken at the interval specified in PTI DC35.1, Paragraph 8.3.2.  
Test records, including plots and graphical analysis of test data, shall be 
furnished upon acceptance of each performance tested anchor in accordance 
with paragraph SUBMITTALS.


3.4.3   Driller Logs


Submit the original handwritten log and three (3) copies in typed format 
within two days of the completion of each hole.  Keep accurate driller logs 
and records of all work accomplished under this contract and deliver 
complete, legible copies of these logs and records to the Contracting 
Officer upon completion of the work or at such other time or times as he 
may be directed.  All such records shall be preserved in good condition and 
order by the Contractor until they are delivered and accepted, and the 
Contracting Officer shall have the right to examine such records at any 
time prior to their delivery.  Separate logs shall be made for each hole.  
Use DRILLING LOG, ENG FORM 1836 and 1836A or other approved form which 
provides the required information for his logs.  The following information 
shall be included on the logs or in the records for each hole:


a.  Hole number or designation and elevation of top of hole.


b.  Inclination of the hole.


c.  Make and manufacturer's model designation of drilling equipment.


d.  Dates and time when drilling operations were performed.


e.  Time required for drilling each run.


f.  Elevation of top of rock.


g.  Steel casing seat elevation.


h.  Depths and elevations at which core was recovered or attempts made to 
core including top and bottom depth of each run.


i.  Geologic classification or description by depths of each stratigraphic 
unit cored.  This classification or description shall be made 
immediately following the taking of the core.


j.  Percentage of core recovered and rock quality designation per run.
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k.  Depth and elevation of rod drops and other unusual occurrences.


l.  Depth and elevation at which groundwater is encountered.


m.  Depths and elevations at which drill water is lost and regained and 
amounts.


n.  Depth and elevation of bottom of hole, determined by measuring the 
drill steel length.


3.4.4   Anchor Records


Upon completion of installation of each anchor, the anchor records shall be 
furnished to the Contracting Officer with watertightness test results and 
report of remedial action taken, top of bond zone elevation, bond length, 
free stressing length of anchor, grout mix, grouting pressure, bags of 
cement injected, and a report of performance test results.  The performance 
test results shall include measured lengths of drill holes and anchors, the 
loads and elongations recorded during testing, monitoring and stressing of 
the anchors, and graphs of test results,.as specified in paragraph 
SUBMITTALS.  In addition as-built drawings showing the completed 
installation of the anchors shall be furnished upon completion of 
installation of all anchors.


3.5   ACCEPTANCE


3.5.1   General


Acceptance of anchors shall be determined by the Contracting Officer.  The 
following criteria will be used in determination of the acceptability of 
each anchor:


a.  Creep - Creep movement shall not exceed 1 mm at maximum Test Load 
during the first 10 minutes of the performance test.  If the creep 
movement exceeds this limit, it shall not exceed 2 mm at the maximum 
Test Load at the end of 60 minutes.  If the creep movement exceeds 2 mm 
at the maximum Test Load at the end of 60 minutes, the anchor shall be 
rejected.


b.  Movement - Apparent free length shall be calculated from the observed 
elastic movement in accordance with PTI DC35.1, Section 8.3.2.


(1)  Minimum Apparent Free Length - The calculated free length shall 
be not less than 80 percent of the designed free tendon length 
plus the jack length.  If the anchor does not meet this criteria, 
the anchor shall be restressed from the Alignment Load to the Test 
Load and the apparent free length shall be recalculated.  If the 
anchor does not meet this criteria after 3 attempts (original plus 
2 restresses), the anchor shall be rejected.


 
(2)  Maximum Apparent Free Length - The calculated free length shall 


be not more than 100 percent of the designed free tendon length 
plus 50 percent of the bond length plus the jack length.  If the 
anchor does not meet this criteria, and the cause of the behavior 
is not investigated and explained to the satisfaction of the 
Contracting Officer, the anchor shall be rejected.


c.  Initial Lift-Off Reading - The initial lift-off reading shall be within 
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5 percent of the specified Lock-off Load.  If the anchor does not meet 
this criteria, the anchor shall be adjusted as necessary and the 
lift-off reading shall be repeated.


3.5.2   Replacement of Rejected Anchors


Any anchor that fails the performance test or is rejected by the 
Contracting Officer shall be replaced.  A replacement anchor, including a 
new anchor hole, shall be provided by the Contractor at no expense to the 
Government.  The location of the replacement anchor shall be as directed by 
the Contracting Officer.  Provide all materials, supplies, equipment, and 
labor necessary to provide a new anchor assembly to the satisfaction of the 
Contracting Officer.  No drilling shall be performed for a replacement 
anchor until the grouting of all rock anchors within 15 meters of the 
replacement anchor location has been allowed to set for at least 24 hours.  
Payment will not be made for rejected or failed anchors.  Either remove 
failed anchors and thoroughly ream and clear the anchor hole or remove the 
load and cut the anchor and casing flush.


        -- End of Section --
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SECTION 00 31 10


METRIC MEASUREMENTS


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.


ASTM INTERNATIONAL (ASTM)


ASTM E 621 (1994e1; R 1999) Use of Metric (SI) Units 
in Building Design and Construction 
(Committee E-6 Supplement to E380)


IEEE/ASTM SI 10 (2002) American National Standard for Use 
of the International System of Units (SI): 
The Modern Metric System


1.2   GENERAL


This project includes metric units of measurements.  The metric units used 
are the International System of Units (SI) developed and maintained by the 
General Conference on Weights and Measures (CGPM); the name International 
System of Units and the international abbreviation SI were adopted by the 
11th CGPM in 1960.  A number of circumstances require that both metric SI 
units and English inch-pound (I-P) units be included in a section of the 
specifications.  When both metric and I-P measurements are included, the 
section may contain measurements for products that are manufactured to I-P 
dimensions and then expressed in mathematically converted metric value 
(soft metric) or, it may contain measurements for products that are 
manufactured to an industry recognized rounded metric (hard metric) 
dimensions but are allowed to be substituted by I-P products to comply with 
the law.  Dual measurements are also included to indicate industry and/or 
Government standards, test values or other controlling factors, such as the 
code requirements where I-P values are needed for clarity or to trace back 
to the referenced standards, test values or codes.


1.3   USE OF MEASUREMENTS IN SPECIFICATIONS


Measurements in specifications shall be either in SI or I-P units as 
indicated, except for soft metric measurements or as otherwise authorized.  
When only SI or I-P measurements are specified for a product, the product 
shall be procured in the specified units (SI or I-P) unless otherwise 
authorized by the Contracting Officer.  The Contractor shall be responsible 
for all associated labor and materials when authorized to substitute one 
system of units for another and for the final assembly and performance of 
the specified work and/or products.


1.3.1   Hard Metric


A hard metric measurement is indicated by an SI value with no expressed 
correlation to an I-P value.  Hard metric measurements are often used for 
field data such as distance from one point to another or distance above the 
floor.  Products are considered to be hard metric when they are 
manufactured to metric dimensions or have an industry recognized metric 
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designation.


1.3.2   Soft Metric


a.  A soft metric measurement is indicated by an SI value which is a 
mathematical conversion of the I-P value shown in parentheses 
(e.g. 38.1 mm (1-1/2 inches)).  Soft metric measurements are used 
for measurements pertaining to products, test values, and other 
situations where the I-P units are the standard for manufacture, 
verification, or other controlling factor.  The I-P value shall 
govern while the metric measurement is provided for information.


b.  A soft metric measurement is also indicated for products that are 
manufactured in industry designated metric dimensions but are 
required by law to allow substitute I-P products.  These 
measurements are indicated by a manufacturing hard metric product 
dimension followed by the substitute I-P equivalent value in 
parentheses (e.g., 190 x 190 x 390 mm (7-5/8 x 7-5/8 x 15-5/8 
inches)).


1.3.3   Neutral


A neutral measurement is indicated by an identifier which has no expressed 
relation to either an SI or an I-P value (e.g., American Wire Gage (AWG) 
which indicates thickness but in itself is neither SI nor I-P).


1.4   COORDINATION


Discrepancies, such as mismatches or product unavailability, arising from 
use of both metric and non-metric measurements and discrepancies between 
the measurements in the specifications and the measurements in the drawings 
shall be brought to the attention of the Contracting Officer for resolution.


1.5   RELATIONSHIP TO SUBMITTALS


Submittals for Government approval or for information only shall cover the 
SI or I-P products actually being furnished for the project.  The 
Contractor shall submit the required drawings and calculations in the same 
units used in the contract documents describing the product or requirement 
unless otherwise instructed or approved.  The Contractor shall use 
IEEE/ASTM SI 10 and ASTM E 621 as the basis for establishing metric 
measurements required to be used in submittals.


        -- End of Section --
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SECTION 00 41 00


BID SCHEDULES


PART 1   GENERAL


1.1   BASIS OF BIDS


1.1.1   Unit Price Schedule


This contract will be awarded as one lump sum with unit prices required for 
specifically selected work.  A schedule of the unit price work is contained 
in Standard Form SF 1442, "Solicitation, Offer and Award."  See Contract 
Clauses, "FAR 52.211-18, Variation in Estimated Quantity" and "FAR 
52.236-16, Quantity Surveys," "DFARS.236-7008, Contract Prices."
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Unit Prices Form


                                                    


(i)    Basis of Bid for Item 0001 shall be the Total Amount for Item 1 (Items 
1a through 1j, complete in accordance with the drawings and specifications.


    ______________________________________________________________________
    Item    Description          Estimated          Unit
                                 Quantity   Unit    Price    Amount
    ______________________________________________________________________
    
    0001a   All work complete in      Job   LS      XXX     $____________
            accordance with the
            drawings and
            specifications but
            not including the 
            work indicated or 
            specified under 
            0001b thru 0001k


    0001b   Additional 
            unspecified repairs
            designated on the 
            plans as:Repair A, 
            Above water partial
            depth spall repair
            25mm to 75mm depth 
            without reinforcing 
            steel for vertical 
            surfaces using hand 
            troweling placement
            methods                   0.3   SM      $______ $____________


    0001c   Additional unspecified    
            repairs designated on 
            the plans as:
            Repair B, Underwater 
            partial depth spall repair
            75mm and greater without
            reinforcing steel using
            form and pump methods      3.5   SM      $______ $____________


    0001d   Additional unspecified
            repairs designated on
            the plans as:
            Repair C, Above water
            partial depth spall 
            repair with exposed
            reinforcing steel for
            vertical edges using form
            and pump methods           0.1   SM      $______ $____________


    0001e   Additional unspecified
            repairs designated on 
            the plans as:
            Repair D, Underwater
            partial depth spall repair
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Unit Prices Form


                                                    
            75mm and greater with
            reinforcing steel using
            form and pump methods      0.5   SM      $______ $____________


    0001f   Additional unspecified
            repairs designated on 
            the plans as:
            Repair E, Undermining of
            Seawall                    0.8    M      $______ $____________


    0001g   Additional unspecified 
            repairs on the plans 
            as: Repair F, Edge
            spall/abrasion repair
            using form and pour 
            methods                    0.5   SM     $______ $____________


    0001h   Additional unspecified
            repairs designated on 
            the plans as:
            Repair G, Epoxy crack
            repair by pressure
            injection                   2     M     $______ $____________
 
    0001i   Additional unspecified
            repairs designated on 
            the plans as:
            Repair H, Epoxy gravity 
            feed crack repair           8     M     $______ $____________


    0001j   Additional unspecified
            repairs designated on 
            the plans as:
            Repair J, Concrete curb 
            repair                     0.2   SM     $______ $____________


    0001k   Additional unspecified
            repairs designated on 
            the plans as:
            Repair K, Mooring ring
            spall repair               1.2    M     $______ $____________


                           Total Amount for Item 0001      $____________


  In the event there is a difference between a unit price and the extended 
total, the unit price will be held to be the intended bid.  If the bidder 
shows only the total price but fails to enter a unit price, the total divided 
by the estimated quantity will be held to be the intended unit price.


   -- End of Document --
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SECTION 02 41 00


DEMOLITION


PART 1   GENERAL


1.1   GENERAL REQUIREMENTS


Do not begin demolition until authorization is received from the 
Contracting Officer. Remove rubbish and debris from the project site. Store 
materials that cannot be removed daily in areas specified by the 
Contracting Officer.


1.2   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. Submit the following in accordance with Section 01 33 00 
"SUBMITTAL PROCEDURES":


SD-01, Preconstruction Submittals


Demolition Plan; G (FEAD)


Submit demolition and removal procedures for approval before work 
is started.


SD-07, Certificates


Disposal manifest for Solid Waste; G (FEAD)


SD-11, Closeout Submittals


Submit waste identification documentation in accordance with JEGS.; 
G (FEAD)


1.3   REGULATORY AND SAFETY REQUIREMENTS


Comply with federal, GOJ, prefectural, local, and Japan Environmental 
Governing Standards (JEGS) regarding hauling and disposal regulations.


1.4   DUST AND DEBRIS CONTROL


Prevent the spread of dust and debris and avoid the creation of a nuisance 
or hazard in the surrounding area. Do not use water if it results in 
hazardous or objectionable conditions such as, but not limited to, ice, 
flooding, or pollution. Vacuum and dust the work area daily. Sweep 
pavements as often as necessary to control the spread of debris that may 
result in foreign object damage potential to aircraft.


1.5   PROTECTION


1.5.1   Traffic Control Signs


Where pedestrian and driver safety is endangered in the area of removal 
work, use traffic barricades with flashing lights. Provide signal person if 
necessary. Notify the Contracting Officer prior to beginning such work.
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1.5.2   Items to Remain in Place


Take necessary precautions to avoid damage to existing items to remain in 
place, to be reused, or to remain the property of the Government. Repair or 
replace damaged items as approved by the Contracting Officer. Coordinate 
the work of this section with all other work indicated. Construct and 
maintain shoring, bracing, and supports as required. Ensure that structural 
elements are not overloaded. Increase structural supports or add new 
supports as may be required as a result of any cutting, removal, demolition 
work performed under this contract. Do not overload structural elements and 
pavements to remain. Provide new supports and reinforcement for existing 
construction weakened by demolition or removal work. Repair, reinforcement, 
or structural replacement require approval by the Contracting Officer prior
to performing such work.


1.5.3   Existing Construction


Do not disturb existing construction beyond the extent indicated or 
necessary for installation of new construction. Provide temporary shoring 
and bracing for support of building components to prevent settlement or 
migration of dust and dirt in all work areas. Remove dust, dirt, and debris 
from work areas daily. 


1.5.4   Weather Protection


When removing structures used to retain materials make sure the structure 
is not compromised and is protected from adverse weather, have materials 
and workmen ready to provide adequate and temporary covering of exposed 
areas.


1.5.5   Utility Services


Maintain existing utilities indicated to stay in service and protect 
against damage during demolition operations. Prior to start of works, the 
Contractor shall shut off utilities serving each area of removal as 
directed by the Government and disconnect and seal.


1.5.6   Facilities


Protect electrical and mechanical services and utilities. Where removal of 
existing utilities and pavement is specified or indicated, provide approved 
barricades, temporary covering of exposed areas, and temporary services or 
connections for electrical and mechanical utilities.Ensure that any 
elements deemed unstable are not left unsupported. Place secure bracing, 
shoring, or lateral supports as required on any cutting, removal, or 
demolition work performed under this contract that may become unstable.


1.6   BURNING


Burning will not be permitted.


1.7   REQUIRED DATA


Submit demolition and removal procedures for approval before work is 
started.  The demolition plan shall include procedures for careful removal 
and disposition of materials specified to be salvaged, coordination with 
other work in progress, a disconnection schedule of utility services, and a
detailed description of methods and equipment to be used for each operation 
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and of the sequence of operations. Provide procedures for safe conduct of 
the work in accordance with EM 385-1-1.


1.8   ENVIRONMENTAL PROTECTION


As specified in Section 01 57 19.00 20, "Temporary Environmental Controls."


1.9   USE OF EXPLOSIVES


Use of explosives will not be permitted.


PART 2   PRODUCTS


2.1   FILL MATERIAL


Comply with excavating, backfilling, and compacting procedures for soils 
used as backfill material to fill basements, voids, depressions or 
excavations resulting from demolition of structures, as specified in 
Section 31 23 00.00 20, "Excavation and Fill".


PART 3   EXECUTION


3.1   EXISTING FACILITIES TO BE REMOVED


As indicated on drawings.


3.1.1   Related Materials


While removing existing materials as indicated on drawings, also remove the 
materials which are made no use for remaining materials or new works, 
unless otherwise indicated or specified.


3.2   FILLING


Fill holes, open basements, and other openings as indicated on drawing.


3.3   DISPOSITION OF MATERIAL


3.3.1   Title to Materials


Except where specified, all materials and equipment removed (except the 
materials and equipment to be reused, salvaged, and turn-in) shall become 
the property of the Contractor and shall be removed from Government 
property. Title to materials resulting from demolition, and materials and 
equipment to be removed, is vested in the Contractor upon approval by the 
Contracting Officer of the Contractor's demolition and removal procedures, 
and authorization by the Contracting Officer to begin demolition. The
Government will not be responsible for the condition or loss of, or damage 
to, such property after notice to proceed. Materials and equipment shall 
not be viewed by prospective purchasers or sold on the site.  Submit waste 
identification documentation in accordance with JEGS.


3.3.2   Reuse of Materials and Equipment


Verify normal operations of materials and equipments to be reused, before 
removing. Remove and store materials and equipment indicated warning sign 
to be reused or relocated to prevent damage, and reinstall as the work 
progresses.
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3.3.3   Hazardous and Regulated Materials and Equipment


3.3.3.1   Disposal manifest for Solid Waste


As specified in Section 01 57 19.00 20, "Temporary Environmental Controls."


3.4   CLEANUP


3.4.1   Debris and Rubbish


Remove and transport debris and rubbish in a manner that will prevent 
spillage on pavements, streets or adjacent areas. Clean up spillage from 
pavements, streets and adjacent areas.


       -- End of Section --
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SECTION 03 01 30.71


CONCRETE REHABILITATION


PART 1   GENERAL


Work under this section covers concrete repairs to the substructure, 
superstructure, and deck components as shown on the drawings and specified 
herein.


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.


AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)


ACI 117 (2010) Specifications for Tolerances for 
Concrete Construction and Materials and 
Commentary


ACI 304.2R (1996; R 2008) Placing Concrete by Pumping 
Methods


ACI 347 (2004; Errata 2008) Guide to Formwork for 
Concrete


ACI 546R (2004) Concrete Repair Guide


ACI 546.3R (2006) Guide for the Selection of 
Materials for the Repair of Concrete


ASTM INTERNATIONAL (ASTM)


ASTM A615/A615M (2009) Standard Specification for Deformed 
and Plain Carbon-Steel Bars for Concrete 
Reinforcement


ASTM C109/C109M (2011) Standard Test Method for 
Compressive Strength of Hydraulic Cement 
Mortars (Using 2-in. or (50-mm) Cube 
Specimens)


ASTM C117 (2004) Standard Test Method for Materials 
Finer than 75-um (No. 200) Sieve in 
Mineral Aggregates by Washing


ASTM C136 (2006) Standard Test Method for Sieve 
Analysis of Fine and Coarse Aggregates


ASTM C143/C143M (2010) Standard Test Method for Slump of 
Hydraulic-Cement Concrete


ASTM C31/C31M (2010) Standard Practice for Making and 
Curing Concrete Test Specimens in the Field


ASTM C39/C39M (2011) Standard Test Method for 
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Compressive Strength of Cylindrical 
Concrete Specimens


ASTM C496/C496M (2011) Standard Test Method for Splitting 
Tensile Strength of Cylindrical Concrete 
Specimens


ASTM C881/C881M (2010) Standard Specification for 
Epoxy-Resin-Base Bonding Systems for 
Concrete


ASTM C920 (2011) Standard Specification for 
Elastomeric Joint Sealants


INTERNATIONAL CONCRETE REPAIR INSTITUTE (ICRI)


320.2R (2009) Guide for Selecting and Specifying 
Materials for Repair of Concrete Surfaces


U.S. ARMY CORPS OF ENGINEERS (USACE)


COE CRD-C 400 (1963) Requirements for Water for Use in 
Mixing or Curing Concrete


EM 385-1-1 (2008; Errata 1-2010; Changes 1-3 2010; 
Changes 4-6 2011) Safety and Health 
Requirements Manual


CONCRETE SAWING AND DRILLING ASSOCIATION (CSDA)


CSDA-W-104 (June 1, 1998) Track Mounted Wall Sawing


1.2   DEFINITIONS


The concrete and concrete repair terminology and definitions used are 
provided by ACI 116R and ICRI "Concrete Repair Terminology" unless 
otherwise defined in the specifications.


1.2.1   Concrete


A composite material that consists essentially of a binding medium within 
which are embedded particles or fragments of aggregate, usually a 
combination of fine aggregate and coarse aggregate.  In Portland cement 
concrete, the binder is a mixture of Portland cement and water, with or 
without admixtures.


1.2.2   Pre-Packaged Repair Material


A composite material that consists of a mixture of cement paste, and fine 
aggregate, with or without admixtures for concrete restoration.


1.2.3   Cement-Based Repair Material


A material consisting of portland cement and/or other cementitious 
materials as a binder and aggregate for concrete restoration. As used in 
this specification, cement-based materials include materials with polymer 
modifiers.
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1.2.4   Epoxy Injection Adhesive


A low viscosity epoxy resin system pumped under pressure into cracks.


1.2.5   Epoxy Paste Adhesive


An epoxy paste material used to seal cracks and attach injection ports to 
concrete surfaces.


1.2.6   Elastomeric Joint Filler


A self leveling sealant to fill joints in concrete.


1.3   REPAIR MATERIAL PERFORMANCE REQUIREMENTS


All repair materials should be in accordance with applicable provisions of 
ACI 546.3R, ICRI Guideline No. 320.2R and conform to the following 
requirements.


The most important characteristics governing the selection of repair 
materials for this project is the repair materials durability, 
compatibility with the existing substrate, and sensitivity to cracking 
caused by restrained volume changes. The critical material properties that 
affect its resistance to cracking include splitting tensile strength and 
drying shrinkage.


1.3.1   Concrete


1.3.2   Pre-Packaged Repair Material


Pre-packaged material should satisfy the following performance criteria:


1.3.2.1   Form and Pump Repair Material


Property Test Method Criteria


Compressive Strength ASTM C109/C109M 3,000 psi (minimum) @ 28 
Days


Splitting Tensile 
Strength


ASTM C496/C496M 300 psi (minimum) @ 28 
Days


Drying Shrinkage ASTM C157/C157M 0.05% (maximum) @ 28 Days


Restrained Shrinkage 
Cracking


ASTM C1581 No Cracks within 14 Days


Chloride Ion Pentration ASTM C1201 or AASHTO 
T277


2,000 coulombs (maximum) 
@ 28 Days


Bond Strength ASTM C882/C882M 2,000 psi (minimum) @ 28 
Days


1.3.2.2   Hand Troweling Repair Material


Property Test Method Criteria


Compressive Strength ASTM C109/C109M 3,000 psi (minimum) @ 28 
Days
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Property Test Method Criteria


Splitting Tensile 
Strength


ASTM C496/C496M 300 psi (minimum) @ 28 
Days


Drying Shrinkage ASTM C157/C157M 0.05% (maximum) @ 28 Days


Restrained Shrinkage 
Cracking


ASTM C1581 No Cracks within 14 Days


Chloride Ion Pentration ASTM C1201 or AASHTO 
T277


2,000 coulombs (maximum) 
@ 28 Days


Bond Strength ASTM C882/C882M 2,000 psi (minimum) @ 28 
Days


1.3.3   Epoxy Paste Adhesive


Epoxy paste adhesive for injection port installation shall conform to 
ASTM C881/C881M, Type IV, Grade 3.


1.3.4   Epoxy Injection Adhesive


Epoxy injection adhesive for crack repair shall conform to ASTM C881/C881M, 
Type IV, Grade 1.


1.3.5   Elastomeric Joint Sealant


The elastomeric joint sealant shall conform to ASTM C920, Type S, Grade P, 
Class 25, Ute T for horizontal joints.


1.4   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only. When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:


SD-01 Preconstruction Submittals


Repair Plan; G, A/E
Testing Technicians; G A/E
Testing Agencies; G, A/E
Submit statements that the concrete testing technicians and 
agencies meet the specified requirements.
Field Survey Results; G, A/E
Letter of Acceptance of Government's Defect Quantities; G, A/E


SD-02 Shop Drawings


Method of Performing the Surface Preparation; G, A/E
Formwork; G, A/E


SD-03 Product Data


Concrete; G, A/E
Reinforcing Steel; G, A/E
Pre-Packaged Repair Material; G, A/E
Epoxy Paste Adhesive; G, A/E
Epoxy Injection Adhesive; G, A/E
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Elastomeric Joint Sealant; G, A/E
Admixtures; G, A/E


SD-05 Design Data


Repair Material Mixing Proportioning; G, A/E
Trial Batch; G, A/E


SD-06 Test Reports


Concrete; G, A/E
Pre-Packaged Repair Material; G, A/E
Epoxy Paste Adhesive; G, A/E
Epoxy Injection Adhesive; G, A/E
Elastomeric Joint Sealant; G, A/E
Aggregates; G, A/E
Admixtures; G, A/E
Cement; G, A/E
Water; G, A/E


SD-07 Certificates


Form Removal Schedule; G, A/E
Placement and Compaction; G, A/E
Mix Design; G, A/E


Manufacturer's certifications should be submitted with test results for 
proposed materials. Certificates should certify compliance with the 
appropriate specification referenced herein. Do not place materials 
without prior approval from the Contracting Officer.


SD-08 Manufacturer's Instructions


Pre-Packaged Material; G, A/E
Epoxy Paste Adhesive; G, A/E
Epoxy Injection Adhesive; G, A/E
Elastomeric Joint Sealant; G, A/E
Admixtures; G, A/E


Submit manufacturer's written surface preparation, mixing, 
application and curing instructions for each type of material.


Manufacturer's Material Safety Data Sheets


Submit manufacturer's Material Safety Data Sheets for epoxies, 
polyurethane's, and other potentially hazardous materials.


1.5   QUALITY ASSURANCE


Halt work when weather conditions detrimentally affect the quality of 
patching or bonding concrete.  Apply epoxy resin materials only when the 
contact surfaces are completely dry and if the atmospheric and surface 
temperature ranges are suitable for the specified epoxy material.  Follow 
manufacturer's instructions for weather conditions and temperature ranges.


1.5.1   Qualifications


Submit Contractor qualifications and worker qualifications for approval in 
accordance with paragraph SUBMITTALS. The submittals shall, where 
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applicable, identify individuals who will be working on this contract and 
their relevant experience. Do not make changes in approved personnel 
without prior approval of the Contracting Officer.


1.5.1.1   Contractor Qualifications


The Contractor performing the repair work shall have been involved in a 
minimum of 3 concrete repair projects similar in size and scope to this 
project for at least 5 years.


Contractor should be capable of demonstrating successful experience in all 
types of repairs specified in this project.


1.5.1.2   Worker Qualifications


Each worker engaged in the use of specialized removal or application 
equipment, including saw operators, form-and-pump process, epoxy injection 
process, shall have satisfactorily completed an instruction program in the 
operation of the equipment. Each worker engaged in the operation of 
specialized equipment for the contract work shall have a minimum of 3 years 
of experience in the operation of the equipment.


1.5.1.3   Field Testing Technicians and Agency


The individuals who sample and test concrete and other repair materials as 
required in this specification shall have demonstrated a knowledge and 
ability to perform the necessary test procedures equivalent to the ACI 
minimum guidelines for certification of Concrete Field Testing Technicians, 
Grade 1.


Testing agencies that perform testing service on concrete materials shall 
meet the requirements of ASTM C 1077 and/or ACI 311.


1.5.2   Regulatory Requirements


Perform all work in accordance with applicable Federal, State and local 
safety, health and environmental requirements, and EM 385-1-1.  The 
Contractor shall be responsible for obtaining all permits required by 
Federal, State and local agencies for the performance of the work.


1.5.3   Pre-Construction Conference


Before starting the repair project, the Contracting Officer or authorized 
representative shall meet the Contractor's project manager and 
superintendents at the pre-construction conference. At this meeting, the 
Contractor should present a work schedule to determine its acceptability to 
the owner and determine if there are going to be any conflicts with daily 
operations that should be resolved. 


All aspects of field demonstrations, application procedures, repair 
materials, and corrosion protection employed should be discussed to ensure 
that the Contractors' personnel understand all aspects of the repair 
project. The conference shall also include competent technical 
representatives of repair materials and corrosion protection systems 
manufactures. 
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1.5.4   Drawings


1.5.4.1   Formwork


ACI 347.  Include design calculations indicating arrangement of forms, 
sizes and grades of supports (lumber), panels, and related components. 
Indicate placement schedule, construction, and location and method of 
forming control joints. Include locations of inserts, pipework, conduit, 
sleeves, and other embedded items. Furnish drawings and descriptions of 
shoring and reshoring methods as required for horizontal concrete members.


1.5.4.2   Form Removal Schedule


Submit schedule for form removal indicating element and minimum length of 
time for form removal. Submit technical literature of forming material or 
liner, form release agent, form ties, and gasketing to prevent leakage at 
form and construction joints. Provide a full description of materials and 
methods to be used to patch form-tie holes.


1.5.5   Repair Material Mixing Proportioning


Submit, at least 45 days before work commences, a repair material mixture 
proportioning for each use. Test reports shall accompany the mixture 
proportions. Identify the proposed source of the materials and state the 
proportions of each constituent. When determining the mix design, use 
samples of materials to be used on the job.


a. Trial batch: Trial batches and testing requirements for various repair 
materials specified shall be the responsibility of the material 
manufacturer and Contractor. The pre-packaged material manufacturers 
shall be on-site for all trial batch operations. The laboratory 
performing the tests shall be on site and shall conform to ASTM C 1077.  
Samples of aggregates shall be obtained in accordance with the 
requirements of ASTM D 75.  Samples of materials including the 
aggregate shall be representative of those proposed for the project and 
shall be accompanied by the manufacturer's test reports indicating 
compliance with applicable specified requirements. Trial mixtures 
having proportions, consistencies, and air content suitable for the 
work shall be made based on methodology described in ACI 211.4R, which 
will produce a range of strength encompassing those required for the 
work.


b. Supporting criteria: Include in the submittal the following data for 
each trial batch:


(1) Proporations by weight


(2) Unit weights and specific gravities of consituents


(3) Batch weights


(4) Compressive strengths in accordance with the following:


Material Specimen Size Test


Concrete 3 by 6 inch cylinders ASTM C39/C39M
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Material Specimen Size Test


Mortar 2 inch cubes ASTM C109/C109M


(5) Curing time


(6) Working time


(7) Slump


(8) Air content


1.5.6   Test Reports


1.5.6.1   Concrete


Include the following:


a.  Compressive Strength


b.  Aggregates


c.  Admixtures


d.  Cement


1.5.6.2   Pre-Packaged Repair Material


Include the following:


a.  Compressive Strength 


b.  Splitting Tensile Strength 


c.  Drying Shrinkage 


d.  Restrained Shrinkage Cracking 


e.  Chloride Ion Penetration 


f.  Bond Strength 


g.  Aggregates 


h.  Admixtures 


i.  Cement 


1.5.6.3   Water


Submit test results.


1.5.7   Placement and Compaction


a.  Submit technical literature for equipment and methods proposed for use 
in placing repair material. Include pumping or conveying equipment 
including type, size and material for pipe, valve characteristics, and 
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the maximum length and height concrete will be pumped. No adjustments 
shall be made to the mixture design to facilitate pumping.


b.  Submit technical literature for equipment and methods proposed for 
vibrating and compacting repair material. Submittal shall include 
technical literature describing the equipment including vibrator 
diameter, length, frequency, amplitude, centrifugal force, and 
manufacturer's description of the radius of influence under load. Where 
flat work is to be cast, provide similar information relative to the 
proposed compacting screed or other method to ensure dense placement. 


1.5.8   Repair Plan


Submit the proposed methods for constructing or repairing each type of 
concrete repair. The plan shall include, but shall not be limited to, 
repair materials to be used with specific information on products and/or 
constituents, and requirements for handling, storage, etc., equipment to be 
used, surface preparation, and requirements for placement, finishing, 
curing and protection specific to the materials used. Repair plan shall 
also contain a proposed schedule for repairs. Submit the repair plan for 
approval 30 days after notice to proceed, in accordance with paragraph 
SUBMITTAL.


1.5.9   Field Demonstration


Field demonstrations shall be completed on each repair method to verify the 
method of performing the surface preparation, formwork placement (if 
needed), repair material, and placement technique prior to production 
repair work. Materials utilized in field demonstrations shall be tested in 
accordance with Section 3.8, Field Quality Control.


Successful completion of the field demonstration will be determined by the 
results of the test reports and the inspection of the repair at 28 days to 
ensure that the requirements of this specification have been met.


1.5.9.1   Spall Repairs


Trial spall repairs should be undertaken by the Contractor for each type of 
repair far enough before the repair project is scheduled to start to allow 
curing of repair materials and completion of the evaluation tests. 
Evaluation test results should be in compliance with the requirements of 
this specification.


Trial spall repairs should include a spall repair of 0.2 meters or greater 
in the underside of a pile cap utilizing form and pump material, a spall 
under .02 meters in a beam utilizing hand troweling material, and a spall 
over .02 meters in the top of deck utilizing pour and trowel material. 


Trial sample repairs should be carried out using the same concrete removal 
and surface preparation methods, and the same materials and application 
methods as those to be used in the work. New trial sample repairs should be 
carried out if any changes in materials and equipment occur during the 
course of the work.


The formwork should be removed after 7 days and the repair should be 
checked to ensure that the requirements of this specification have been 
met. Hammer sounding for debonding should be conducted along with pull-off 
bond tests after 28 days. The tests should be performed on completed sample 
repairs.
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The direct pull-off bond test should be conducted for the acceptance of 
each trial sample repair. Three individual pull-off tests should be 
performed in each trial repair in accordance with the ICRI Guideline No. 
03739. Bond strength should not be less than 150 psi. Repair areas damaged 
by pull-off tests should be repaired.


If the trial sample repair is not accepted by the Contracting Officer, the 
Contractor should remove the repair, reapply and test the repair until the 
satisfactory results are obtained at no additional cost to the Government.


The quality and appearance of the sample repairs should be subject to the 
approval of the contracting officer, and if not judged satisfactory, 
additional sample repairs should be performed and tested until approval is 
attained.


The surface preparation procedures, repair materials and application 
techniques used in conducting the approved sample repairs should be 
employed in the repair project.


1.6   DELIVERY, STORAGE, AND HANDLING


1.6.1   Packing, Shipping, Handling, and Unloading


Inspect materials delivered to site for damage, unload and store with a 
minimum of handling. Deliver resin components and aggregate materials in 
original sealed containers where applicable.


1.6.2   Polymer Materials


Storage areas shall be in a windowless and weatherproof, but ventilated, 
insulated noncombustible building. Store polymer materials at temperatures 
between 4 degrees C to 29 degrees C. Do not allow polymer materials to 
freeze.


1.6.3   Chemical Admixtures


Protect chemical admixtures and store and maintain between 4 degrees C to 
32 degrees C. Remove from the site any admixtures subjected to temperatures 
outside this range, or stored for longer than recommended by the 
manufacturer. Do not use any admixture that has been in storage for longer 
than recommended by the manufacturer. Remove such materials from the site.


1.7   PROJECT/SITE CONDITIONS


1.7.1   Environmental Requirements


Do not place repair materials when weather conditions detrimentally affect 
the quality of the finished product. Do not place cement-based repair 
materials when the air temperature is below 4 degrees C in the shade. When 
air temperature is likely to exceed 32 degrees C, the cement-based repair 
material shall have a temperature not exceeding 29 degrees C when 
deposited, and the surface of such placed cement-based repair material 
shall be kept damp with a water fog until the approved curing medium is 
applied. Do not place polymer-modified repair materials when the air 
temperature is below 7 degrees C or above 29 degrees C unless approved by 
the polymer manufacturer. Do not place sealant in cracks when the 
temperature is below 10 degrees C. Placement restrictions for other 
materials shall be in accordance with the manufacturer's published 
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literature. Halt work when weather conditions are potentially detrimental 
to the quality of repairing or bonding concrete. Apply epoxy resin 
materials only when the contact surfaces are completely dry and if the 
ambient and surface temperature ranges are suitable for the specified epoxy 
material. Follow manufacturer's instructions for weather conditions and 
temperature ranges.


1.7.2   Existing Conditions


1.7.2.1   Embedded Materials


The contract drawings and reference drawings do not constitute a complete 
description of all metal parts and other materials that may be encountered, 
but represent the best information available to the Government. Other 
items, or different locations for items shown, may exist. Exercise care to 
avoid drilling through functional embedded items intended to remain in 
service. The Contractor's selection of equipment and methods shall consider 
the presence of such materials, and the Government will not be responsible 
in any way for the effect of such items on the Contractor's equipment or 
progress. Where indicated, remove existing metal items to the limits noted 
on drawings.


1.8   SEQUENCING AND SCHEDULING


Unless otherwise specified, perform the work in such sequence that new work 
does not damage previously completed work. Do not perform concrete removal 
and other operations which cause vibrations within 10 meters of repair 
materials that have cured less than 24 hours. Provide protective measures 
as required to protect completed work.


1.9   CONSTRUCTION TOLERANCES


1.9.1   Concrete Depth Removal


Remove concrete to the lines of removal indicated on the contract drawings. 
A tolerance of plus or minus 25 mm will be allowed about the lines 
indicated. Concrete removals that vary by more than the indicated tolerance 
will not be acceptable, unless approved by the Contracting Officer. 
Unauthorized concrete removals shall be repaired by the Contractor to the 
satisfaction of the Contracting Officer and at no additional cost to the 
Government.


1.9.2   Concrete Area Removal


Area removal tolerance shall be within 25% of the areas indicated in the 
contract drawings. Concrete removals that vary by more than the indicated 
tolerance will not be acceptable, unless approved by the Contracting 
Officer. Unauthorized concrete removals shall be repaired by the Contractor 
to the satisfaction of the Contracting Officer and at no additional cost to 
the Government.


1.9.3   Repair Materials and Products


Place repair materials to the lines indicated on the drawings. Construction 
tolerances for concrete and mortar repair materials shall meet the 
requirements of ACI 117.
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1.10   Field Measurements


Prior to beginning any repair work, the contractor shall perform a survey 
of the pier to verify all repair quantities and locations indicated on the 
drawings. The contractor shall notify the government in writing of any 
discrepancies effecting the quantities, price or schedule of the work prior 
to beginning construction.


Contractor shall submit the field survey results and Letter of Acceptance 
of Government's Defect Quantities.


1.11   SAFETY


Perform all work performed in accordance with EM 385-1-1.  To protect 
personnel from overexposure to toxic materials, conform to the applicable 
Manufacturer's Material Safety Data Sheets (MSDS) or local regulation.


PART 2   PRODUCTS


2.1   MATERIALS


2.1.1   Concrete


2.1.2   Pre-Packaged Repair Material


2.1.2.1   Form-and-Pump Placement


The pre-packaged form and pump materials should be extended with coarse 
aggregate in accordance with the manufacturers written instructions. The 
test data should meet the performance requirements specified in Section 
1.3.2.1 Products that are considered meeting these requirements include, 
but are not limited to the following:


Sika Montop 611 (extended with 3/8" aggregate) Sika Corporation 


Forment (extended with 3/8" aggregate) Conproco Corporation 


Structural Concrete S300 (extended with 3/8" aggregate) Five Star 
Products, Inc.


2.1.2.2   Hand Troweling Placement


The test data should meet the performance requirements specified in Section 
1.3.2.2 Products that are considered meeting these requirements include, 
but are not limited to the following:


Sikatop 123 Plus Sika Corporation 


Conpro Set Conproco Corporation 


Vericoat Supreme Euclid Chemical Company


2.1.3   Water


Water for cleaning, mixing and curing shall be fresh, clean, potable, and 
free of injurious amounts of oil, acid, salt, or alkali, except that 
non-potable water may be used if it meets the requirements of COE CRD-C 400.
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2.1.4   Reinforcing Steel


Steel bars shall comply with the requirements of ASTM A615/A615M, deformed, 
Grade 60 and sizes shown unless noted otherwise.


2.1.5   Epoxy Paste Adhesive


The test data should meet the performance requirements specified in Section 
1.3.4.  Products that are considered meeting these requirements include, 
but are not limited to the following:


Sikadur 31 HiMod Gel Sika Corporation


Euco 452 Gel Euclid Chemical Company


Epogel ChemREX, Inc.


2.1.6   Epoxy Injection Adhesive


The test data should meet the performance requirements specified in Section 
1.3.5.  Products that are considered meeting these requirements include, 
but are not limited to the following:


Sikadur 52 Sika Corporation


Eucopoxy Injection Resin Euclid Chemical Company


Denepox Rapid Gel DeNeef Construction Chemical, Inc.


2.1.7   Elastomeric Joint Sealant


The test data should meet the performance requirements specified in Section 
1.3.8.  Products that are considered meeting these requirements include, 
but are not limited to the following:


Sikaflex 1c SL Sika Corporation


2.1.8   Bonding Compound


Bonding compounds shall not be permitted. Provide a roughened clean surface 
for bonding.


2.2   MIXTURE PROPORTIONING


2.2.1   Concrete


Mixes for concrete shall meet the requirements specified in Section 1.3.1. 
Approved batch tickets shall be furnished for each load of concrete.


2.2.2   Pre-Packaged Repair Material


Proportion materials in accordance with manufacturer's recommendations. 
Materials shall comply with the requirements of Section 1.3.2. PART 3 
EXECUTION.
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PART 3   EXECUTION


3.1   EQUIPMENT


Assemble at the site of the work sufficient equipment that is dependable, 
appropriate and adequate to accomplish the work specified and as 
recommended by product manufacturers. Deliver the equipment a sufficient 
time before the start of repairs to permit thorough inspection, calibration 
of weighing and measuring devices, adjustment of parts, and the making of 
any repairs that may be required. Machines, tools, and equipment used in 
the performance of the work shall be approved before the work is started 
and shall be maintained in satisfactory condition at all times. Maintain 
the equipment in good working condition. 


3.1.1   Surface Preparation and Mixing Equipment


Surface preparation and mixing equipment shall be in accordance with the 
specifications and manufacturers recommendations.


3.1.2   Epoxy Mixing Equipment


Use a container recommended by the epoxy manufacturer as the mixing vessel. 
Use a power drive (air or spark-proof) propeller type blade for mixing 
except that hand mixing may be used for small batches. Use equipment 
specified by epoxy manufacturer for field mixing of aggregates and epoxy 
resin.


3.1.3   Drilling Equipment


Use percussion or rotary drilling equipment of a type suitable for the 
depth, diameter and material to be drilled. Use only rotary drilling 
equipment where vibration from percussion drilling could damage the 
concrete to remain or adjacent structures. Use equipment capable of 
maintaining the required alignment.


3.1.4   Diamond-Blade Cutting


Use diamond-blade cutting for cutting through relatively thin sections and 
defining limits of removal to be performed by other methods. Perform 
diamond blade cutting using equipment of the correct type and power and 
with appropriate blade composition for the material being cut.


3.1.5   Demolition Equipment


3.1.5.1   Hydrodemolition Equipment


Use hydromilling equipment consisting of filtering and pumping units. The 
equipment shall operate at a noise level of less than 90 decibels at a 
distance of 50 feet from the equipment. The equipment shall produce a 
highly roughened, bondable surface.


3.1.5.2   Mechanical Demolition Equipment


Use 15 pound breaker for removal of concrete above reinforcing steel. Use 
15 pound chipping hammer to remove concrete around reinforcing steel.


3.1.6   Pumping Equipment


The specified form-and-pump free-flowing repairs require pumping through a 


SECTION 03 01 30.71  Page 14







Sasebo Mooring 621 SASM621


pump line to the formed cavity. Use hydraulic/swing valve pump for the best 
results. All pumping equipment must have adequate controls to regulate flow 
rates and pressure.


3.2   PROTECTION


3.2.1   Protection of Existing Features


Before beginning any concrete removal work, carefully survey the structure 
and examine the drawings and specifications to determine the extent of the 
work. Take all necessary precautions to insure against damage to existing 
concrete or other structures to remain in place, and repair or replace any 
damage to such items as approved by the Contracting Officer at no 
additional cost to the Government. Carefully coordinate the work of this 
section with all other work, and construct and maintain shoring, bracing 
and supports, as required. Insure that structural elements are not 
overloaded, and increase structural supports or add new supports as may be 
required as a result of any removal work performed under any part of this 
contract.


3.2.2   Protection of Personnel


Insure that adequate measures are in place to protect workers, facility 
operation personnel and the public from injury due to the operations being 
performed. Provide protective measures in accordance with EM 385-1-1.


3.3   REMOVAL OF EXISTING CONCRETE


The following is intended to supplement Section 02 41 00 Demolition.


3.3.1   General


Remove the existing concrete in the area to be repaired to the minimum 
depth indicated on the drawings and to such additional depth where 
necessary to expose a surface of sound concrete that is uncontaminated by 
oils, greases, or deicing salts or solutions. Remove concrete with care to 
avoid damage to adjacent structures and concrete that is not to be repaired 
under this contract and embedded metal that is not to be removed. Repair 
any such damage at no additional cost to the Government. Mark on the 
surface the limits of concrete removal for approval by the Contracting 
Officer prior to any removal.


Care must be exercised to ensure that further damage to reinforcement is 
not caused by the concrete removal process. Chipping operation can damage 
reinforcing steel and/or its bond to existing concrete if used. Constant 
vigilance must be exercised to assure maintenance of the necessary 
standards of workmanship. For this reason, a reinforcing bar locator should 
be used to determine the depth, size, quantity, and approximate location of 
the reinforcement in the concrete.


Care should be taken not to vibrate the reinforcement or otherwise cause 
damage to its bond to concrete adjacent to the repair area. 


Do not remove metal and other embedded items exposed during the concrete 
removal operations without authorization of the Contracting Officer. Unless 
otherwise indicated, continue removal using appropriate equipment to remove 
sound and unsound concrete and to eliminate any offsets in the area to be 
repaired which would cause an abrupt change in thickness of the repair and 
to remove protrusions between holes. Variations in the final prepared 
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surface shall not exceed the nominal maximum size aggregate of the repair 
material, except for relatively thin repairs in which case the variation 
shall not exceed 25 percent of the repair thickness. Any removal beyond the 
limits shown on the drawings shall be approved by the Contracting Officer 
prior to performing the additional removal. All equipment and removal 
methods shall comply with applicable sections of EM 385-1-1 and ACI 546R. 


Concrete removal addresses deteriorated and damaged material. Some sound 
concrete, however, may be removed to permit structural modifications and to 
ensure that all unsound material is removed. The effectiveness of various 
removal techniques can differ for deteriorated and sound concrete. Some 
techniques may be more effective in sound concrete, while others may work 
better for deteriorated concrete. 


Concrete removal techniques selected should be effective, safe, economical, 
environmentally friendly, and minimize damage to the concrete left in 
place. The removal technique chosen may have a significant effect on the 
length of time that a structure will be out of service. Some techniques 
permit a a significant portion of the work to be accomplished without 
removing the structure from service. The same removal technique, however, 
may not be suitable for all portions of a given structure. 


3.3.1.1   Determination of Removal Limits


Approximate locations and areas of repairs are indicated on the drawings. 
Determine actual locations and limits of deteriorated concrete by visual 
inspection and by tapping with a hammer or steel rod and listening for dull 
or hollow sounds. On horizontal surfaces, a chain drag may be used in lieu 
of the hammer or rod. Perform sounding in the presence of the Contracting 
Officer or authorized representative. Mark areas where sounding does not 
produce a solid tone with highly visible paint. After the investigation 
process is completed, the Contracting Officer will inspect the areas marked 
by the Contractor to confirm the limits of removal. Do not remove concrete 
from these areas until the Contracting Officer or authorized representative 
approves the areas. Upon completion of removal, sound the surface and 
remove any additional concrete until testing produces a solid tone.


Areas requiring repair should be modified to provide for simple layouts. 
The layouts shall provide for reduced boundary edge length and eliminate 
acute angles.


Removal of concrete around reinforcing bars shall extend to point where bar 
is well bonded to concrete and free of corrosion products.


In cases where apparently corroded or heavily oxidized reinforcing bars 
extend beyond marked repair areas into apparently sound concrete, the 
Contracting Officer shall direct contractor how far to extend limits of 
repair area.


The extent and depth of concrete removal in each repair area shall be 
measured and recorded on drawings by the contractor. 


3.3.1.2   Perimeter Saw Cut


For repair areas make a perpendicular saw cut at 25 mm deep, but no deeper 
than the reinforcing steel, 25 mm outside of the area to be repaired to 
delineate the perimeter of the repair area and avoid feather edges. The 
perimeter saw cut shall be beveled 3 to 5 degrees away from the repair 
areas. Exercise care not to cut through existing steel reinforcement or 
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embedded metal that is not to be removed. Perform sawing in accordance with 
CSDA-W-104, except as specified herein.


The disc cut surfaces should be roughened prior to application of a repair 
material. It is best achieved by shot blasting at the same time as final 
surface preparation of exposed reinforcement and concrete in repair cavity 
is conducted. Care should be exercised when roughening the disc cut 
surfaces to prevent damage to the cavity edges. 


3.3.1.3   Reinforcing Steel


Exposing and undercutting reinforcing steel in the repair area should be 
accomplished by initial concrete removal operations. The reinforcing bars 
exposed in the repair areas should be undercut a minimum of 25 mm or 6 mm 
larger than the largest size aggregate in repair material. Removal of 
concrete around reinforcing bars should extend to the point where bars are 
well bonded to concrete and free of corrosion. 


Following the concrete removal operation, carefully inspect the condition 
of all exposed reinforcing bars in accordance with ICRI 210.4. 


The purpose of the inspection is to determine whether the reinforcing steel 
is capable of performing as intended by the design. If the cross-section of 
the repair has been reduced by corrosion by more than 20%, add supplemental 
bars as shown on the drawings. 


Concrete reinforcement shall conform to the requirements of ASTM A615/A615M.  
Where the bond between the concrete and any reinforcing steel has been 
destroyed, or where the concrete deterioration is caused by corrosion of 
the reinforcing steel, remove the adjacent concrete to a depth that will 
permit cleaning of the steel and bonding of the concrete.


When uncoated reinforcing steel is exposed in the repair area application 
of a protective coating should not be done, because it may cause corrosion 
in areas immediately adjacent to a repair.


3.3.2   Impacting


Take adequate precautions to prevent impact equipment from vibrating on 
reinforcing steel. All demolition equipment shall be subject to approval of 
the Contracting Officer.


3.4   MIXING MATERIALS


Make batches small enough to ensure placement before binder sets. Mix 
materials in accordance with manufacturer's recommendations.


3.5   SUBSTRATE SURFACE PREPARATION


3.5.1   General


Regardless of the nature of repair material and methods of its application, 
the repair is only as good as the surface preparation of the substrate to 
form a composite system with the repair material.


The surface of existing concrete and reinforcement should be prepared in 
accordance with applicable requirements of ICRI 210.4 and ACI 546R unless 
specified otherwise.
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After removal of concrete to the specified limits, clean the surface to 
which the repair material is to be applied to remove dust, debris and 
laitance. Perform final cleaning immediately prior to placement of the 
repair material. Unless otherwise specified, keep the existing concrete wet 
for a minimum of 12 hours and dried prior to placing new concrete. The 
surface shall be dry with no standing water on the surface upon which 
concrete is placed (Saturated Surface Dry(SSD)). 


3.5.2   Cleaning


Mechanical demolition equipment leaves the resulting surface with varying 
degrees of microcracks and fractures, commonly referred to as "bruising." 
Bruising creates a zone of weakness that will affect the bond of the repair 
material to the substrate. Removal subjects the concrete substrate to a 
wide range of dynamic loads and the resulting bruising will depend on the 
method used and the quality of the concrete. The depth of the bruised layer 
varies, but is typically on the order of 3.0 mm. Use shotblasting or 
hydrodemolition equipment capable of eroding the substrate concrete surface 
with amplitude of about 3 mm.


Perform all cleaning operations to the satisfaction of the Contracting 
Officer. Protect adjacent structures and embedded items. Use potable water 
for cleaning operations. Perform a preliminary cleaning as soon as the 
chipping and trimming are completed to remove loose materials and dust 
particles. Clean surfaces to which new concrete is to be bonded in 
accordance with ACI 546R, Concrete Repair Guide, Chapter 2, Concrete 
Removal, Preparation, and Repair Techniques. Final cleaning shall remove 
all laitance, scum, dirt, oil, grease, and loose or disintegrated concrete. 
Perform additional surface chipping to remove coarse aggregate that is 
undercut by cleaning process. Perform such additional chipping as 
determined necessary by the Contracting Officer at no additional cost to 
the Government. Wire brush, shotblast, or hydroblast metal surfaces against 
which the concrete is to be placed to remove rust and other contaminants 
which would prevent proper bond with the concrete. Perform final cleaning 
immediately prior to concrete placement. Protect all work from 
contamination during all phases of cleanup and preparation prior to repair.


3.5.3   Rust Cleaning


Freshly cleaned reinforcing steel may rust between the time it is cleaned 
and the time repair material is placed. If the rust that forms is tightly 
bonded to the rebar that it cannot be removed by wire brushing, no action 
should be taken. If the rust is loosely bonded so as to inhibit bond 
between the steel rebar and the repair material, the reinforcement should 
be cleaned again before repair material is placed.


3.5.4   Waste Water Disposal


Dispose of waste water employed in demolition, curing, washing, and rinsing 
or concrete surfaces in a manner such that the waste water does not stain, 
discolor, or effect exposed surfaces of the structure, or damage the 
environment of the project area.


3.6   SURFACE REPAIRS


3.6.1   General


Three repair methods are specified for this project
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a.  Form and Pump material applications should be employed for all mooring 
hardware foundations, underwater, vertical and overhead repair 
locations with repair areas greater than 75mm.


b.  Hand Troweling material applications should be employed for all deck 
soffit and substructure vertical and overhead repair locations with 
repair areas of less than 75mm in depth.


c.  Pour-and-trowel material applications should be employed for all above 
water horizontal repairs.


3.6.2   Formwork


Formwork for repairs involving form-and-pump method should be constructed 
in accordance with ACI 347, except for the calculation of form pressure. 
Form pressure should be designed for a minimum of 14 psi in accordance with 
ACI E 706, Surface Repair Using Form-and-Pump Techniques. Maximum pressure 
exerted on formwork occurs after the formed cavity is full and pressurized. 
Forms should be constructed to fit tightly against existing concrete 
surfaces. Preformed foam gaskets or cast in place foam should be used to 
address difficult to match surfaces. Remove forms after 7 days. 


When it is necessary to attach formwork to the structure, anchor bolts need 
to be SS or removed completely.  No ferous metal bolt or connector shall be 
left within 75mm of the concrete surface.  All holes shall be filled 
completely with concrete restoration material.


3.6.3   Form-and-Pump Repairs


3.6.3.1   General


The form-and-pump repairs should be performed in accordance with ACI E 706, 
Surface Repair Using form-and-pump Techniques.


The form-and-pump is an advanced repair method - a multi-step process of 
preparing and constructing formwork, and pumping the repair material into 
the cavity confined by formwork and existing concrete substrate. Prior to 
construction of the formwork, any substrate surfaces that may cause air to 
become trapped during the pumping operations must be trimmed, or vent tubes 
installed.


3.6.3.2   Pumping Procedure


Pumping of the repair material mixtures should be in conformance with 
ACI 304.2R, ACI E 706 and specified requirements. Attachment of the pump 
line hose to the formwork can be achieved by use of plumbing fittings with 
flanges and ball valves or with the use of a pump line attachment with hand 
held friction fit insertion followed by wooden plugs.


The sequence of material placement and amount of ports into the formed 
cavity depends on location and geometry of the repair involved. Vertical 
surfaces should start at the lowest point, filling in the manner that 
prevents air entrapment. Arrangement of ports for pump line attachments is 
usually horizontal with spacing of 1 meter in grid form. Pumping continues 
even after material flow occurs from adjacent ports to expel air. When the 
flow is without intrusion of air, the pump is temporarily shut off, the 
port closed off, and the pump line connected to the adjacent port that has 
seen flow. The sequence is continued until the cavity is filled. In some 
conditions, the cavity can be pumped from one port. In this situation, each 
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adjacent port is capped off as flow occurs. It is necessary to monitor 
pump-line pressure to prevent excessive backpressure when pumping long 
distances. Once the cavity is filled, the full-line pressure is available 
to pressurize the formed cavity.


Before starting the pumping operation, there should be a direct, continuous 
communication established between the pump operator and crew at the 
formwork. The crew at the formwork should direct the pump.


Care must be exercised in the final pressurization because the excessive 
pump-line pressure (hydraulic pumps can exert in excess of 800 psi} may 
cause the form to fail. Pressure gauges should be attached to the pump line 
near the exit to monitor cavity pressure. If the formwork fails due to 
over-pressurization, the failure will generally occur as a slight movement 
in a form panel seam or perimeter seal. The failure is not explosive 
because there is no stored energy.


Overhead placements are accomplished by starting at an extremity of the 
surface and proceeding in a fashion similar to vertical placements. 
Material will flow radically from the injection port to the adjacent ports.


Exterior vibrators may be used for repair consolidation as conditions 
determined by the trial sample repairs require. All vibration operations 
should be completed prior to pressurizing the form. Vibration after 
pressurization may cause unwanted movement and overstressing of the form.


3.6.3.3   Curing


The form-and-pump material repairs should be cured in forms for no less 
than 7 days.


3.6.4   Hand-Troweling Repairs


3.6.4.1   General


This repair technique is critically dependent on the skill of the mason. 
Masons must have proven experience in hand-troweling repairs, and close 
quality control should be conducted.


3.6.4.2   Concrete Surface Treatment


The final concrete surface treatment, prior to application of the repair 
material, should be performed in accordance with the manufacturers' 
instructions.


3.6.4.3   Application


Proper troweling techniques should be used to prevent the entrapment of air 
at the bonding surface, which will negatively affect the bond strength. 


Special care must be exercised in achieving full intimate contact and 
consolidation of hand-troweled repair material around the exposed 
reinforcement.


3.6.4.4   Curing


Start curing as soon as possible after finishing operations have been 
completed. If drying occurs soon after material is placed, it may cause 
surface crazing and cracking. Use a fog spray immediately after finishing, 
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if necessary, to protect against rapid drying, and cover with wet burlap, 
plastic sheets, or waterproof papers as soon as these materials can be 
placed without marring the surface. Keep covers constantly wet for 7 days 
minimum. 


Curing of finished repairs should be performed in accordance with the 
manufacturers' instructions. 


3.7   CRACK REPAIR


3.7.1   Routing and Sealing


3.7.1.1   Preparation


Clean cracks by saw cutting or routing to provide the proper profile for 
sealants.  After the crack is sawcut or routed, clean the surfaces by 
sandblasting and/or waterjetting.  Adjust the height, angle of inclination 
and the size of the nozzle as necessary to provide satisfactory results.  
Provide protective covers and barriers as require to prevent over-spary 
onto adjacent surfaces.  Remove dust, dirt and loosely bonded materials 
resulting from cleaning.  Ensure surfaces are dry before application of 
repair material.  Apply bond breaker to the bottom of the routed or sawed 
crack.  Where cracks extend through surfaces to be repaired, make the 
repair first and then tool, rout or saw the original line of the cracks 
into the repaired area.


3.7.1.2   Rate of Progress


Limit the stages of crack sealing, which includes preparation and placement 
of bond breaker, so only that length of crack that can be sealed during the 
same workday is prepared.


3.7.1.3   Time of Application


Seal prepared cracks immediately following the cleaning and drying 
process.  Walls of the prepared crack shall be surface dry, and the 
atmospheric and concrete temperatures shall be above 10 degrees C at the 
time of application of the sealant.  Provide an approved temporary seal for 
open routed cracks that cannot be sealed under the conditions specified.


3.7.1.4   Sealing


Do not apply sealant until the prepared cracks have been inspected and 
approved.  Fill the cracks from the bottom up and tool the top surface as 
indicated or as recommended by the manufacturer.  Apply sealant as 
recommended by the manufacturer.


3.7.2   Epoxy Resin Injection


3.7.2.1   Crack Preparation


Clean each crack of dust, dirt, loose concrete and unsound material by 
vacuuming or flushing with water and allowing to dry to remove free water 
in the crack.


3.7.2.2   Application of Epoxy Paste Adhesive


Insert a valve at both ends of each crack, at the junction of two cracks, 
and along the length of each crack at 16 inch intervals.  Fill crack 
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between valves with crack epoxy paste adhesive in accordance with the 
manufacturer's recommendations.


3.7.2.3   Application of Epoxy Injection Adhesive


After crack epoxy paste adhesive has hardened and cured, pump epoxy 
injection adhesive into valve at one end of crack in accordance with the 
manufacturer's recommendations.  For vertical surfaces start at lowest 
valve and work upwards.  As epoxy injection adhesive appears at next valve, 
pinch pumping valve closed and move to next valve and commence pumping.  
Continue procedure until other end of crack is reached.  Avoid delays in 
pumping operation.  After epoxy injection adhesive has hardened and cured 
grind valves off flush with concrete surface.  Coat areas of valves with 
epoxy paste adhesive and allow to harden and cure.


3.8   FIELD QUALITY CONTROL


3.8.1   General


An independent material inspection and testing contractor shall perform the 
required field inspection and test procedures outlined in this section, on 
a daily basis when concrete is being delivered or when pre-packaged mortar 
material is being batched on-site.


3.8.2   Preparations for Placing


Inspect prepared surfaces, forms, and embedded items in sufficient time 
prior to each placement of repair material to certify that the surfaces are 
ready to receive the repair material.


3.8.3   Concrete and Pre-Packaged Material Testing


3.8.3.1   Time and Mix Pot Life


Verify repair material has not exceeded allowable time or pot life. 


3.8.3.2   Sampling


Collect representative sample of fresh concrete or pre-packaged mortar 
repair material to perform test specified in conformance with ASTM C 172 
and ASTM C31/C31M. 


3.8.3.3   Temperature


Test temperature twice during each shift that the repair material is 
produced.


3.8.3.4   Air Content


Test air content twice during each shift that repair material is placed. 
Obtain samples in accordance with ASTM C 172 and test in accordance with 
ASTM C 231.


3.8.3.5   Slump


Test slump twice during each shift that repair material is produced. Obtain 
samples in accordance with ASTM C 172 and test in accordance with 
ASTM C143/C143M.
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3.8.3.6   Consolidation and Protection


Ensure that the repair material is properly consolidated, finished, 
protected, and cured. 


3.8.3.7   Splitting Tensile Tests


Prepare splitting tensile test specimens during each shift that the repair 
material is produced in accordance with ASTM C31/C31M and cure at the site 
under the same conditions as the repair. Test in accordance with 
ASTM C496/C496M.


3.8.3.8   Compression Tests


Prepare compression test specimens during each shift that the repair 
material is produced in accordance with ASTM C31/C31M and cure at the site 
under the same conditions as the repair. Test in accordance with 
ASTM C109/C109M or ASTM C39/C39M.


3.8.3.9   Curing


a.  Moist-Curing Inspections - At least once each shift, and once per 
day on nonwork days, inspect all areas subject to moist curing. 
Note and record the surface moisture condition.


b.  Sheet-Curing Inspection - At least once each shift and once per 
day on nonwork days, inspect all areas being cured using material 
sheets.


Note and record the condition of the covering and the tightness of the laps 
and tapes.


3.8.3.10   Aggregates


Test gradation in accordance with ASTM C136 and ASTM C117.  Determine the 
percent passing the No. 200 sieve by washing in accordance with ASTM C117.


3.8.4   Action Required


3.8.4.1   Placing


The placing foreman shall not permit placing to begin until he has verified 
that appropriate placement, consolidation and finishing equipment, which 
are in working order and have competent operators, are available.


3.8.4.2   Time and Mix Pot Life


Dispose of material if it is beyond the designated time or pot life.


3.8.4.3   Air Content


Whenever a test result is outside the specification limits, do not deliver 
the concrete to the forms and adjust the dosage of the air-entrainment 
admixture.


3.8.4.4   Slump


Whenever a test result is outside the specification limits, do not deliver 
the concrete to the forms and an adjustment should be made in the batch 
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weights of water and fine aggregate. The adjustments are to be made so that 
the water-cementitious materials ratio does not exceed that specified in 
the submitted concrete mixture proportion. 


3.8.4.5   Temperature


Whenever a test result is outside the specified limits, dispose of material 
and prepare a new batch.


3.8.4.6   Curing


a.  Moist-Curing Corrective Action - When a daily inspection report 
lists an area of inadequate curing, take immediate corrective 
action, and extend the required curing period for such areas by 
one (1) day.


b.  Sheet-Curing Corrective Action - When a daily inspection report 
lists any tears, holes, or laps or joints that are not completely 
closed, promptly repair the tears and holes or replace the sheets, 
close the joints, and extend the required curing period for those 
areas by one (1) day.


3.8.4.7   Laboratory Test Results


If compression, splitting tensile and/or dry shrinking test results fall 
outside of specified limits, remove defective material and install material 
meeting specified limits.


3.8.5   Final Inspection and Acceptance Testing


Following completion of the work, inspect repairs for cracking, crazing, 
delamination, unsoundness, staining and other defects. Inspect the finish 
and surface tolerances of the repairs to verify that all requirements have 
been met. Repair all surfaces exhibiting defects as directed at no cost to 
the Government when defects are due to Contractor workmanship or 
procedures. 


Perform repair acceptance pull-off bond testing in accordance with the ICRI 
Guideline No. 03730, "Guide to Using In-Situ Tensile Pull-Off Tests to 
Evaluate Bond of Concrete Surface Materials" and ASTM D 1583. 


Perform completed repair acceptance pull-off bond testing at ages 
consistent with the trial repair pull off testing. Perform a minimum of 
three pull off tests on each of the repair methods; form and pump repairs 
and hand troweling repairs. 


The location of each individual test in designated test areas should be 
selected by the Contracting Officer prior to repair application and marked 
on a drawing in order to avoid cutting the reinforcing steel during the 
test performance. 


The following acceptance criteria should be satisfied:


a.  Minimum Bond Strength
No individual test result is below 75% of the specified pull-off 
bond strength.


b.  Average Bond Strength
Average pull-off bond strength of the specimens is not less than 
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the specified strength.


3.8.6   Reports


Report the results of all tests and inspections conducted at the project 
site informally at the end of each shift and in writing weekly and deliver 
within 3 days after the end of each weekly reporting period. 


Reports on lab tests shall be submitted with 35 days of pouring operations. 


3.8.7   Manufacturer Field Service


Provide the services of a manufacturer's technical representative 
experienced in mixture proportioning and placement procedures approved for 
the repair materials. 


Provide, at no additional cost to the Government, the services of the 
manufacturer's experienced technical representative during mixture 
proportioning, planning and production. The manufacturer's representative 
shall be available for consultation by both the Contractor and the 
Contracting Officer during mixture proportioning, planning, and production 
of the materials and shall be on-site immediately prior to and during at 
least the first placement of the material, and at other times if directed. 


3.9   CLEAN UP


Clean all surfaces of concrete and adjacent facilities which are stained by 
dirt, oil, grease, fuel, or other byproducts that are created by the 
construction operations with detergent and pressure wash. Dispose of debris 
in accordance with applicable local, state, and federal laws.


3.10   PROTECTION PRIOR TO ACCEPTANCE


Where shelter or other protective measures are provided for repair during 
inclement weather, maintain such protective measures until the repair 
material has cured and discontinuance of the measures is authorized.


3.11   FINAL ACCEPTANCE


Contractor to seal all cracks in repairs prior to the end of the warranty 
period at the 11 month period. Cracks shall be repaired with a flexible 
sealer. 


        -- End of Section --
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SECTION 03 30 53


MISCELLANEOUS CAST-IN-PLACE CONCRETE


PART 1   GENERAL


1.1   SUMMARY


Perform all work in accordance with ACI MCP SET Parts 2 and 3.


1.2   UNIT PRICES


1.2.1   Unit of Measure


Unit of measure:  cubic meter.


1.3   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.


AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)


ACI MCP SET (2012) Manual of Concrete Practice


ASTM INTERNATIONAL (ASTM)


ASTM A185/A185M (2007) Standard Specification for Steel 
Welded Wire Reinforcement, Plain, for 
Concrete


ASTM A615/A615M (2012) Standard Specification for Deformed 
and Plain Carbon-Steel Bars for Concrete 
Reinforcement


ASTM C1064/C1064M (2011) Standard Test Method for 
Temperature of Freshly Mixed 
Hydraulic-Cement Concrete


ASTM C1260 (2007) Standard Test Method for Potential 
Alkali Reactivity of Aggregates 
(Mortar-Bar Method)


ASTM C143/C143M (2010a) Standard Test Method for Slump of 
Hydraulic-Cement Concrete


ASTM C150/C150M (2012) Standard Specification for Portland 
Cement


ASTM C1567 (2011) Standard Test Method for Potential 
Alkali-Silica Reactivity of Combinations 
of Cementitious Materials and Aggregate 
(Accelerated Mortar-Bar Method)


ASTM C171 (2007) Standard Specification for Sheet 
Materials for Curing Concrete


SECTION 03 30 53  Page 1







Sasebo Mooring 621 SASM621


ASTM C172/C172M (2010) Standard Practice for Sampling 
Freshly Mixed Concrete


ASTM C173/C173M (2010b) Standard Test Method for Air 
Content of Freshly Mixed Concrete by the 
Volumetric Method


ASTM C231/C231M (2010) Standard Test Method for Air 
Content of Freshly Mixed Concrete by the 
Pressure Method


ASTM C260/C260M (2010a) Standard Specification for 
Air-Entraining Admixtures for Concrete


ASTM C309 (2011) Standard Specification for Liquid 
Membrane-Forming Compounds for Curing 
Concrete


ASTM C31/C31M (2010) Standard Practice for Making and 
Curing Concrete Test Specimens in the Field


ASTM C39/C39M (2012) Standard Test Method for 
Compressive Strength of Cylindrical 
Concrete Specimens


ASTM C494/C494M (2011) Standard Specification for Chemical 
Admixtures for Concrete


ASTM C595/C595M (2012) Standard Specification for Blended 
Hydraulic Cements


ASTM C618 (2012) Standard Specification for Coal Fly 
Ash and Raw or Calcined Natural Pozzolan 
for Use in Concrete


ASTM C685/C685M (2011) Concrete Made by Volumetric 
Batching and Continuous Mixing


ASTM C94/C94M (2012) Standard Specification for 
Ready-Mixed Concrete


ASTM D75/D75M (2009) Standard Practice for Sampling 
Aggregates


U.S. ARMY CORPS OF ENGINEERS (USACE)


COE CRD-C 400 (1963) Requirements for Water for Use in 
Mixing or Curing Concrete


U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)


40 CFR 247 Comprehensive Procurement Guideline for 
Products Containing Recovered Materials


1.4   SYSTEM DESCRIPTION


The Government retains the option to sample and test aggregates and 
concrete to determine compliance with the specifications.  Provide 
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facilities and labor as may be necessary to assist the Government in 
procurement of representative test samples.  Obtain samples of aggregates 
at the point of batching in accordance with ASTM D75/D75M.  Sample concrete 
in accordance with ASTM C172/C172M.  Determine slump and air content in 
accordance with ASTM C143/C143M and ASTM C231/C231M, respectively, when 
cylinders are molded.  Prepare, cure, and transport compression test 
specimens in accordance with ASTM C31/C31M.  Test compression test 
specimens in accordance with ASTM C39/C39M.  Take samples for strength 
tests not less than once each shift in which concrete is produced from each 
class of concrete required.  Provide a minimum of three specimens from each 
sample; two to be tested at 42 days (90 days if pozzolan is used) for 
acceptance, and one will be tested at 7 days for information.


1.4.1   Strength


Acceptance test results are the average strengths of two specimens tested 
at 42 days (90 days if pozzolan is used).  The strength of the concrete is 
considered satisfactory so long as the average of three consecutive 
acceptance test results equal or exceed the specified compressive strength, 
f'c, and no individual acceptance test result falls below f'c by more than 
3.4 MPa.


1.4.2   Construction Tolerances


Apply a Class "C" finish to all surfaces except those specified to receive 
a Class "D" finish.  Apply a Class "D" finish  to all post-construction 
surfaces which will be permanently concealed.  Surface requirements for the 
classes of finish required are as specified in Part 4 of ACI MCP SET.


1.4.3   Concrete Mixture Proportions


Concrete mixture proportions are the responsibility of the Contractor.  
Mixture proportions shall include the dry weights of cementitious 
material(s); the nominal maximum size of the coarse aggregate; the specific 
gravities, absorptions, and saturated surface-dry weights of fine and 
coarse aggregates; the quantities, types, and names of admixtures; and 
quantity of water per cubic meter of concrete.  Provide materials included 
in the mixture proportions of the same type and from the same source as 
will be used on the project.  Specified compressive strength f'c shall be 
30 MPa at 28 days (90 days if pozzolan is used).  The maximum nominal size 
coarse aggregate is 19 mm, in accordance with ACI MCP SET Part 3.  The air 
content shall be between 4.5 and 7.5 percent with a slump between 50 and 
125 mm.  The maximum water cement ratio is 0.40.  Submit the applicable 
test reports and mixture proportions that will produce concrete of the 
quality required, ten days prior to placement of concrete.


1.5   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:


SD-02 Shop Drawings


Installation Drawings


SD-03 Product Data
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Air-Entraining Admixture
Accelerating Admixture
Water-Reducing or Retarding Admixture
Curing Materials
Batching and Mixing Equipment
Conveying and Placing Concrete
Formwork
Forms
Ready-Mix Concrete
Mix Design Data
Air-Entraining Admixtures
Fly Ash
Accessories
Curing Compound


SD-06 Test Reports


Aggregates
Concrete Mixture Proportions
Compressive Strength Testing
Slump


SD-07 Certificates


Bill of Lading
Cementitious Materials


1.6   QUALITY ASSURANCE


Indicate specific locations of Concrete Placement, Forms, Steel 
Reinforcement, Accessories, Construction Joints, and Control Joints on 
installation drawings and include, but not be limited to, square meters of 
concrete placements, thicknesses and widths, plan dimensions, and 
arrangement of cast-in-place concrete section.


1.6.1   Regulatory Requirements


Contractor shall follow all applicable regulatory requirements.


PART 2   PRODUCTS


2.1   MATERIALS


Submit manufacturer's literature from suppliers which demonstrates 
compliance with applicable specifications for the specified materials.


2.1.1   Cementitious Materials


Submit Manufacturer's certificates of compliance, accompanied by mill test 
reports, attesting that the concrete materials meet the requirements of the 
specifications in accordance with the Special Clause "CERTIFICATES OF 
COMPLIANCE".  Also, certificates for all material conforming to EPA's 
Comprehensive Procurement Guidelines (CPG), in accordance with 40 CFR 247.  
Provide cementitious materials that conform to the appropriate 
specifications listed:


2.1.1.1   Portland Cement


ASTM C150/C150M, Type II, low heat cement.
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2.1.1.2   Blended Hydraulic Cement


ASTM C595/C595M, Type IP or IPM.


2.1.1.3   Pozzolan


Provide pozzolan that conforms to ASTM C618, Class C or F, including 
requirements of Tables 1A and 2A.


2.1.2   Aggregates


Fine and coarse aggregates shall "be tested and evaluated for 
alkali-aggregate reactivity in accordance with ASTM C1260.  Perform 
evaluation of fine and coarse aggregates separately and in combination, 
matching the proposed mix design proportioning.  All results of the 
separate and combination testing shall have a measured expansion less than 
0.10 (0.08) percent at 16 days after casting.  If the test data indicates 
an expansion of 0.10 (0.08) percent or greater, reject the aggregate(s) or 
perform additional testing using ASTM C1260 and ASTM C1567.  Perform the 
additional testing using ASTM C1260 and ASTM C1567 using the low alkali low 
heat Portland Cement in combination with Class F fly ash.  Use Class F fly 
ash in the range of 25 to 40 percent of the total cementitious material by 
mass".  Submit certificates of compliance and test reports for aggregates 
showing the material(s) meets the quality and grading requirements of the 
specifications under which it is furnished.


2.1.3   Admixtures


Admixtures to be used, when required or approved, shall comply with the 
appropriate specification listed.  Retest chemical admixtures that have 
been in storage at the project site, for longer than 6 months or that have 
been subjected to freezing, at the expense of the Contractor at the request 
of the Contracting Officer and will be rejected if test results are not 
satisfactory.


2.1.3.1   Air-Entraining Admixture


Provide air-entraining admixture that meets the requirements of 
ASTM C260/C260M.


2.1.3.2   Accelerating Admixture


Not allowed.


2.1.3.3   Water-Reducing or Retarding Admixture


Provide water-reducing or retarding admixture meeting the requirements of 
ASTM C494/C494M, Type A, B, or D.  High-range water reducing admixture Type 
F or G may be used only when approved, approval being contingent upon 
particular placement requirements as described in the Contractor's Quality 
Control Plan.


2.1.4   Water


Use fresh, clean, potable water for mixing and curing, free from injurious 
amounts of oil, acid, salt, or alkali, except that unpotable water may be 
used if it meets the requirements of COE CRD-C 400.
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2.1.5   Reinforcing Steel


Provide reinforcing bars conforming to the requirements of ASTM A615/A615M, 
Grade 60.  Welded steel wire fabric shall conform to the requirements of 
ASTM A185/A185M.  Details of reinforcement not shown shall be in accordance 
with ACI MCP SET Part 3, Chapters 7 and 12.


2.1.6   Formwork


The design and engineering of the formwork as well as its construction, 
will be the responsibility of the Contractor.  Submit formwork design prior 
to the first concrete placement.


2.1.7   Form Coatings


Coat forms, for exposed surfaces, with a nonstaining form oil to be applied 
shortly before concrete is placed.


2.1.8   Curing Materials


Provide curing materials conforming to the following requirements.


2.1.8.1   Impervious Sheet Materials


Impervious sheet materials, ASTM C171, type optional, except polyethylene 
film, if used, shall be white opaque.


2.2   READY-MIX CONCRETE


a.  Concrete shall be ready-mix concrete with mix design data 
conforming to ACI MCP SET Part 2.  Bill of Lading for each ready-mix 
concrete delivery shall be in accordance with ASTM C94/C94M.


b.  All concrete elements:  30 megapascal minimum compressive strength 
as determined in 42 calendar days.


c.  Slump:  25 to 100 mm according to ASTM C143/C143M and ACI MCP SET 
Part 1.


d.  Portland Cement conforming to ASTM C150/C150M, Type 11, low heat 
cement.


e.  Blended hydraulic cement conforming to ASTM C595/C595M, Type IP or 
IPM.


f.  Use one brand and type of cement for formed concrete having 
exposed-to-view finished surfaces.


g.  Air-Entraining Admixtures conforming to ASTM C260/C260M.  Exterior 
concrete exposed to freezing needs to be air-entrained 5 to 6 percent 
by volume.


h.  Water-reducing admixtures, retarding admixtures, accelerating 
admixtures, water-reducing and accelerating admixtures, and 
water-reducing and retarding admixtures shall conform to ASTM C494/C494M.


i.  Fly Ash is required as a supplementary cementitious material and 
shall conform to ASTM C618, Class F with 4 percent maximum loss on 
ignition and 35 percent maximum cement replacement by weight.  Submit 
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documentation in compliance with 40 CFR 247.


2.3   STEEL REINFORCEMENT


2.3.1   Deformed Steel Bars


Provide steel bars conforming to ASTM A615/A615M, Grade 410 MPa ACI MCP SET 
Parts 2 and 3.


2.3.2   Welded Wire Fabric


Provide welded wire fabric conforming to ASTM A185/A185M.


2.4   FORMS


Forms shall be of wood, steel, or other approved material and conform to 
ACI MCP SET, Parts 2 and 3.


Provide form release conforming to ACI MCP SET, Part 4.


2.5   ACCESSORIES


2.5.1   Curing Compound


Provide curing compound conforming to ASTM C309.


PART 3   EXECUTION


3.1   PREPARATION


Prepare construction joints to expose coarse aggregate.  The surface shall 
be clean, damp, and free of laitance.  Construct ramps and walkways, as 
necessary, to allow safe and expeditious access for concrete and workmen.  
Remove snow, ice, standing or flowing water, loose particles, debris, and 
foreign matter.  Earth foundations shall be satisfactorily compacted.  
Ensure spare vibrators are available.  The entire preparation shall be 
accepted by the Government prior to placing.


3.1.1   Embedded Items


Secure reinforcement in place after joints, anchors, and other embedded 
items have been positioned.  Arrange internal ties so that when the forms 
are removed the metal part of the tie is not less than 75 mm from concrete 
surfaces permanently exposed to view or exposed to water on the finished 
structures.  Embedded items shall be free of oil and other foreign matters 
such as loose coatings or rust, paint, and scale.  The embedding of wood in 
concrete is permitted only when specifically authorized or directed.   All 
batching and mixing equipment needed to place, consolidate, protect, and 
cure the concrete shall be at the placement site and in good operating 
condition.


3.1.2   Formwork Installation


Forms shall be properly aligned, adequately supported, and mortar-tight.  
Provide smooth form surfaces, free from irregularities, dents, sags, or 
holes when used for permanently exposed faces.  Chamfer all exposed joints 
and edges , unless otherwise indicated.


SECTION 03 30 53  Page 7







Sasebo Mooring 621 SASM621


3.1.3   Production of Concrete


3.1.3.1   Ready-Mixed Concrete


Provide ready-mixed concrete conforming to ASTM C94/C94M except as 
otherwise specified.


3.1.3.2   Concrete Made by Volumetric Batching and Continuous Mixing


Concrete made by volumetric batching and continuous mixing shall conform to 
ASTM C685/C685M.


3.2   CONVEYING AND PLACING CONCRETE


Concrete placement is not permitted when weather conditions prevent proper 
placement and consolidation without approval.  When concrete is mixed 
and/or transported by a truck mixer, deliver the concrete to the site of 
the work completing the discharge within 1-1/2 hours or 45 minutes when the 
placing temperature is 30 degrees C or greater unless a retarding admixture 
is used.  Convey concrete from the mixer to the forms as rapidly as 
practicable by methods which prevent segregation or loss of ingredients.  
Concrete shall be in place and consolidated within 15 minutes after 
discharge from the mixer.  Deposit concrete as close as possible to its 
final position in the forms and regulate it so that it may be effectively 
consolidated in horizontal layers 450 mm or less in thickness with a 
minimum of lateral movement.  Carry on the placement at such a rate that 
the formation of cold joints will be prevented.  Submit Methods and 
equipment for transporting, handling, depositing, and consolidating the 
concrete prior to the first concrete placement.  Perform conveying and 
placing concrete in conformance with the following:


3.2.1   Consolidation


Consolidate each layer of concrete by rodding, spading, or internal 
vibrating equipment.  Systematically accomplish internal vibration by 
inserting the vibrator through the fresh concrete in the layer below at a 
uniform spacing over the entire area of placement.  The distance between 
insertions shall be approximately 1.5 times the radius of action of the 
vibrator and overlay the adjacent, just-vibrated area by approximately 100 
mm.  Ensure that the vibrator penetrates rapidly to the bottom of the layer 
and at least 150 mm into the layer below, if such a layer exists.  Hold 
vibrator stationary until the concrete is consolidated and then withdraw it 
slowly at the rate of about 75 mm per second.


3.2.2   Cold-Weather Requirements


No concrete is to be mixed or placed when the ambient temperature is below 
2 degrees C or if the ambient temperature is below 5 degrees C and 
falling.  Provide suitable covering and other means as approved for 
maintaining the concrete at a temperature of at least 10 degrees C for not 
less than 72 hours after placing and at a temperature above freezing for 
the remainder of the curing period.  Do not mix salt, chemicals, or other 
foreign materials with the concrete to prevent freezing.  Remove and 
replace concrete damaged by freezing at the expense of the Contractor.


3.2.3   Hot-Weather Requirements


When the rate of evaporation of surface moisture, as determined by use of 
Figure 1 of ACI MCP SET Part 2, is expected to exceed 1 kg/square meter per 
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hour, provisions for windbreaks, shading, fog spraying, or covering with a 
light-colored material shall be made in advance of placement, and such 
protective measures taken as quickly as finishing operations will allow.


3.2.4   Lifts in Concrete


Deposit concrete in horizontal layers not to exceed 600 mm in thickness.  
Carry on placement at a rate that prevents the formation of cold joints.


3.3   FORM REMOVAL


Do not remove forms before 7 days after concrete placement, except as 
otherwise specifically authorized.  Do not remove supporting forms and 
shoring until the concrete has cured for at least 7 days.  When conditions 
require longer curing periods, forms shall remain in place.


3.4   FINISHING


3.4.1   Temperature Requirement


Do not finish or repair concrete when either the concrete or the ambient 
temperature is below 10 degrees C.


3.4.2   Finishing Formed Surfaces


Remove all fins and loose materials , and surface defects including filling 
of tie holes.  Repair all honeycomb areas and other defects.  Remove all 
unsound concrete from areas to be repaired.  Surface defects greater than 
13 mm in diameter and holes left by removal of tie rods in all surfaces not 
to receive additional concrete shall be reamed or chipped and filled with 
dry-pack mortar.  Brush-coat the prepared area with an approved epoxy resin 
or latex bonding compound or with a neat cement grout after dampening and 
filling with mortar or concrete.  The cement used in mortar or concrete for 
repairs to all surfaces permanently exposed to view shall be a blend of 
portland cement and white cement so that the final color when cured is the 
same as adjacent concrete.


3.4.3   Finishing Unformed Surfaces


Float finish all unformed surfaces, that are not to be covered by 
additional concrete or backfill, to elevations shown, unless otherwise 
specified.  Surfaces to receive additional concrete or backfill shall be 
brought to the elevations shown and left as a true and regular surface.  
Slope exterior surfaces for drainage unless otherwise shown.  Carefully 
make joints with a jointing tool.  Finish unformed surfaces to a tolerance 
of 10 mm for a float finish as determined by a 3 m straightedge placed on 
surfaces shown on the drawings to be level or having a constant slope.  Do 
not perform finishing while there is excess moisture or bleeding water on 
the surface.  No water or cement is to be added to the surface during 
finishing.


3.4.3.1   Float Finish


Provide float finished surfaces, screeded and darbied or bullfloated to 
eliminate the ridges and to fill in the voids left by the screed.  In 
addition, the darby or bullfloat shall fill all surface voids and only 
slightly embed the coarse aggregate below the surface of the fresh 
concrete.  When the water sheen disappears and the concrete supports a 
person's weight without deep imprint, complete floating.  Floating shall 
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embed large aggregates just beneath the surface, remove slight 
imperfections, humps, and voids to produce a plane surface, compact the 
concrete, and consolidate mortar at the surface.


3.5   CURING AND PROTECTION


Beginning immediately after placement, and continuing for at least 7 days, 
cure and protect all concrete from premature drying, extremes in 
temperature, rapid temperature change, freezing, mechanical damage, and 
exposure to rain or flowing water.  Provide all materials and equipment 
needed for adequate curing and protection at the site of the placement 
prior to the start of concrete placement.  Accomplish moisture preservation 
of moisture for concrete surfaces not in contact with forms by one of the 
following methods:


a.  Continuous sprinkling or ponding.


b.  Application of absorptive mats or fabrics kept continuously wet.


c.  Application of sand kept continuously wet.


d.  Application of impervious sheet material conforming to ASTM C171.


e.  Application of membrane-forming curing compound are not allowed.


Accomplish the preservation of moisture for concrete surfaces placed 
against wooden forms by keeping the forms continuously wet for 7 days.  If 
forms are removed prior to end of the required curing period, use other 
curing methods for the balance of the curing period.  Do not perform 
protection removal if the temperature of the air in contact with the 
concrete may drop more than 15 degrees C within a 24 hour period.


3.6   TESTS AND INSPECTIONS


3.6.1   Field Testing Technicians


The individuals who sample and test concrete, as required in this 
specification, shall have demonstrated a knowledge and ability to perform 
the necessary test procedures equivalent to the ACI minimum guidelines for 
certification of Concrete Field Testing Technicians, Grade I.


3.6.2   Inspection Details and Frequency of Testing


3.6.2.1   Preparations for Placing


Inspect foundation or construction joints, forms, and embedded items in 
sufficient time prior to each concrete placement by the Contractor to 
certify that it is ready to receive concrete.


3.6.2.2   Air Content


Check air content at least twice during each shift that concrete is 
placed.  Obtain samples in accordance with ASTM C172/C172M and tested in 
accordance with ASTM C231/C231M.


3.6.2.3   Slump


Check slump twice during each shift that concrete is produced.  Obtain 
samples in accordance with ASTM C172/C172M and tested in accordance with 
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ASTM C143/C143M.


3.6.2.4   Consolidation and Protection


Ensure that the concrete is properly consolidated, finished, protected, and 
cured.


3.6.3   Action Required


3.6.3.1   Placing


Do not permit placing to begin until the availability of an adequate number 
of acceptable vibrators, which are in working order and have competent 
operators, has been verified.  Do not continue placing if any pile is 
inadequately consolidated.


3.6.3.2   Air Content


Whenever an air content test result is outside the specification limits, 
adjust the dosage of the air-entrainment admixture prior to delivery of 
concrete to forms.


3.6.3.3   Slump


Whenever a slump test result is outside the specification limits, adjust 
the batch weights of water and fine aggregate prior to delivery of concrete 
to the forms.  The adjustments are to be made so that the water-cement 
ratio does not exceed that specified in the submitted concrete mixture 
proportion.


3.6.4   Reports


Report the results of all tests and inspections conducted at the project 
site informally at the end of each shift.  Submit written reports weekly.  
Deliver within 3 days after the end of each weekly reporting period.  See 
Section 01 45 00.00 20 QUALITY CONTROL.


3.7   FORM WORK


Form work shall conform to ACI MCP SET Parts 2 through 5.


3.7.1   Preparation of Form Surfaces


Forms shall be true to line and grade, mortar-tight, and sufficiently rigid 
to prevent objectionable deformation under load.  Form surfaces for 
permanently exposed faces shall be smooth, free from irregularities, dents, 
sags, or holes.  Chamfer exposed joints and exposed edges.  Arrange 
internal ties so that when the forms are removed, the form ties are not 
less than 50 mm from concrete surfaces permanently exposed to view or 
exposed to water on the finished structure.


3.7.2   Form Coating


Coat forms, for exposed surfaces, with a nonstaining form release coating 
applied shortly before concrete is placed.  Forms for unexposed surfaces 
may be wetted in lieu of coating immediately before the placing of 
concrete, except that in freezing weather form release coating shall be 
used.
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3.7.3   Removal of Forms


Remove forms carefully to prevent damage to the concrete.  Do not remove 
forms for 7 days.


3.8   STEEL REINFORCING


Reinforcement shall be free from loose, flaky rust and scale, and free from 
oil, grease, or other coating which might destroy or reduce the 
reinforcement's bond with the concrete.


3.8.1   Fabrication


Shop fabricate steel reinforcement in accordance with ACI MCP SET Parts 2 
and 3.  Shop details and bending shall be in accordance with ACI MCP SET 
Parts 2 and 3.


3.8.2   Splicing


Perform splices in accordance with ACI MCP SET Parts 2 and 3.


3.8.3   Supports


Secure reinforcement in place by the use of metal or concrete supports, 
spacers, or ties.


3.9   EMBEDDED ITEMS


Before placing concrete, take care to determine that all embedded items are 
firmly and securely fastened in place.  Provide embedded items free of oil 
and other foreign matter, such as loose coatings of rust, paint and scale.  
Embedding of wood in concrete is permitted only when specifically 
authorized or directed.


3.10   FIELD TESTING


a.  Provide samples and test concrete for quality control during 
placement.  Sampling of fresh concrete for testing shall be in 
accordance with ASTM C172/C172M.


b.  Test concrete for compressive strength at 7 and 28 days for each 
design mix.  Concrete test specimens shall conform to ASTM C31/C31M.  
Perform Compressive strength testing conforming to ASTM C39/C39M.


c.  Test Slump at the site of discharge for each design mix in 
accordance with ASTM C143/C143M.


d.  Test air content for air-entrained concrete in accordance with 
ASTM C231/C231M.  Test concrete using lightweight or extremely porous 
aggregates in accordance with ASTM C173/C173M.


e.  Determine temperature of concrete at time of placement in 
accordance with ASTM C1064/C1064M.


       -- End of Section --
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SECTION 05 30 00.01.01


MOORING HARDWARE


PART 1   GENERAL


This specification consists of supply and installation of the cast steel 
double bitts as shown on the drawings. Installation includes bolting of 
mooring hardware, grouting of base, filling hardware with grout and filling 
of bolt holes.


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.


ASTM INTERNATIONAL (ASTM)


ASTM A27/A27M (2010) Standard Specification for Steel 
Castings, Carbon, for General Application


ASTM A123/A123M (2009) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products


ASTM A563M (2007) Standard Specification for Carbon 
and Alloy Steel Nuts (Metric)


ASTM C1107/C1107M (2011) Standard Specification for Packaged 
Dry, Hydraulic-Cement Grout (Nonshrink)


ASTM C920 (2011) Standard Specification for 
Elastomeric Joint Sealants


ASTM F 1554 (2007ae1) Standard Specification for 
Anchor Bolts, Steel, 36, 55, and 105-ksi 
Yield Strength


1.2   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only. When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:


SD-02 Shop Drawings


Cleats; G A/E


SD-03 Product Data


Cleats; G A/E


Threaded Rods; G A/E


Plates; G A/E
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Nuts and Washers; G A/E


Grout; G A/E


Sealants; G A/E


Coating System Data Sheets; G A/E


SD-05 Design Data


Design Calculations; G A/E


Detailed design calculations demonstrating proposed mooring 
hardware meets the loading requirements with the required factor 
of safety of Section 2.1.1. Calculations must be stamped by a 
registered Professional Engineer.


SD-07 Certificates


. Cleats; G A/E


Threaded Rods; G A/E


Plates; G A/E


Nuts and Washers; G A/E


Grout; G A/E


Sealants; G A/E


PART 2   PRODUCTS


2.1   MOORING FITTINGS


2.1.1   Cleats


Mooring fittings shall be new cast steel cleats as shown on the drawings. 
Cleat material shall be stress-relieved cast steel conforming to 
ASTM A27/A27M, Grade 65-35. Cleats shall have a minimum working capacity of 
10 tons in the direction of 0 degrees to 30 degrees relative to horizontal 
and 0 degrees to 180 degrees relative to the face of the pier. The factor 
of safety against yielding shall be 2.0 and the factor of safety against 
breaking shall be 3.0. Submit detailed design calculations for the cleat 
showing conformance to the above performance criteria.


2.1.2   Anchorage Hardware


The proposed mooring hardware shall be anchored to the pier utilizing 
threaded rods conforming to ASTM F 1554 (Fu = 105 ksi minimum). Nuts shall 
conform to ASTM A563M, hardened washers shall conform to ASTM F436 and 
plates shall conform to ASTM A36. Plates, nuts and washers and threaded rods
 shall be hot dipped galvanized according to ASTM A123/A123M.


2.1.3   Grout


Grout for annulus of mooring hardware and bedding shall non-shrink, 
non-metallic high performance cemetitious grout having a minimum 28 day 
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compressive strength of 7500 psi. Grout shall conform to ASTM C1107/C1107M, 
Grade C.


2.1.4   Sealants


ASTM C920, Type S, one component, Grade P pourable or self-leveling type
sealant.


2.1.5   Finish


Mooring Hardware shall be cleaned of any grease or other foreign matter 
with suitable degreaser before applying coating system. Cleat shall be 
finished with a 3-coat paint system, paint shall be yellow.


Submit Coating System Data Sheets.  Products that are considered meeting 
these requirments include, but are not limited to the following products:


Carboline Protective Coating
Primer, 2.0 to 3.0 mils D.F.T. Carbozinc 11 Inorganic Zinc
Intermediate Coat, 3.0 mils D.F.T. Carboguard
Top Coat, 2.0-2.5 mils D.F.T. Carbothane 134 HG Aliphatic
Acrylic Polyurethane


Devoe High Performance Coatings
Primer - Cath-coat 302H
Intermediate Coat - Bar-Rust 231
Top Coat - Devthane 379


PART 3   EXECUTION


3.1   MOORING HARDWARE INSTALLATION


3.1.1   Threaded Rods


Threaded rod shall be held in place with templates that match double bitt 
bolt pattern. Core holes through new foundations as shown in the drawings. 
Shift hardware to avoid interferences with reinforcing steel and remnant 
anchor bolts.


3.1.2   Anchorage Hardware


Place mooring hardware and install anchorage hardware. Nuts shall be hand 
tightened before grouting of base. After grout has cured for seven days, 
nuts shall be torqued to 5,000 in-lbs. Double nut bottom fasteners to 
prevent loosening. Fill annulus of mooring hardware with grout and seal 
bolt.


        -- End of Section --
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DIVISION 02 - EXISTING CONDITIONS


02 41 00 DEMOLITION
demolition, deconstructon, dismantling, reconditioning 
and disposal of existing building materials, equipment 
and utilities as a part of new construction or renovation 
work


DIVISION 03 - CONCRETE


03 01 30.71 CONCRETE REHABILITATION
repair of portland cement concrete using epoxy resin 
grouts, mortars and concretes


-- End of Project Table of Contents --
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SECTION 00 31 10


METRIC MEASUREMENTS


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.


ASTM INTERNATIONAL (ASTM)


ASTM E 621 (1994e1; R 1999) Use of Metric (SI) Units 
in Building Design and Construction 
(Committee E-6 Supplement to E380)


IEEE/ASTM SI 10 (2002) American National Standard for Use 
of the International System of Units (SI): 
The Modern Metric System


1.2   GENERAL


This project includes metric units of measurements.  The metric units used 
are the International System of Units (SI) developed and maintained by the 
General Conference on Weights and Measures (CGPM); the name International 
System of Units and the international abbreviation SI were adopted by the 
11th CGPM in 1960.  A number of circumstances require that both metric SI 
units and English inch-pound (I-P) units be included in a section of the 
specifications.  When both metric and I-P measurements are included, the 
section may contain measurements for products that are manufactured to I-P 
dimensions and then expressed in mathematically converted metric value 
(soft metric) or, it may contain measurements for products that are 
manufactured to an industry recognized rounded metric (hard metric) 
dimensions but are allowed to be substituted by I-P products to comply with 
the law.  Dual measurements are also included to indicate industry and/or 
Government standards, test values or other controlling factors, such as the 
code requirements where I-P values are needed for clarity or to trace back 
to the referenced standards, test values or codes.


1.3   USE OF MEASUREMENTS IN SPECIFICATIONS


Measurements in specifications shall be either in SI or I-P units as 
indicated, except for soft metric measurements or as otherwise authorized.  
When only SI or I-P measurements are specified for a product, the product 
shall be procured in the specified units (SI or I-P) unless otherwise 
authorized by the Contracting Officer.  The Contractor shall be responsible 
for all associated labor and materials when authorized to substitute one 
system of units for another and for the final assembly and performance of 
the specified work and/or products.


1.3.1   Hard Metric


A hard metric measurement is indicated by an SI value with no expressed 
correlation to an I-P value.  Hard metric measurements are often used for 
field data such as distance from one point to another or distance above the 
floor.  Products are considered to be hard metric when they are 
manufactured to metric dimensions or have an industry recognized metric 
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designation.


1.3.2   Soft Metric


a.  A soft metric measurement is indicated by an SI value which is a 
mathematical conversion of the I-P value shown in parentheses 
(e.g. 38.1 mm (1-1/2 inches)).  Soft metric measurements are used 
for measurements pertaining to products, test values, and other 
situations where the I-P units are the standard for manufacture, 
verification, or other controlling factor.  The I-P value shall 
govern while the metric measurement is provided for information.


b.  A soft metric measurement is also indicated for products that are 
manufactured in industry designated metric dimensions but are 
required by law to allow substitute I-P products.  These 
measurements are indicated by a manufacturing hard metric product 
dimension followed by the substitute I-P equivalent value in 
parentheses (e.g., 190 x 190 x 390 mm (7-5/8 x 7-5/8 x 15-5/8 
inches)).


1.3.3   Neutral


A neutral measurement is indicated by an identifier which has no expressed 
relation to either an SI or an I-P value (e.g., American Wire Gage (AWG) 
which indicates thickness but in itself is neither SI nor I-P).


1.4   COORDINATION


Discrepancies, such as mismatches or product unavailability, arising from 
use of both metric and non-metric measurements and discrepancies between 
the measurements in the specifications and the measurements in the drawings 
shall be brought to the attention of the Contracting Officer for resolution.


1.5   RELATIONSHIP TO SUBMITTALS


Submittals for Government approval or for information only shall cover the 
SI or I-P products actually being furnished for the project.  The 
Contractor shall submit the required drawings and calculations in the same 
units used in the contract documents describing the product or requirement 
unless otherwise instructed or approved.  The Contractor shall use 
IEEE/ASTM SI 10 and ASTM E 621 as the basis for establishing metric 
measurements required to be used in submittals.


        -- End of Section --
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SECTION 00 41 00


BID SCHEDULES


PART 1   GENERAL


1.1   BASIS OF BIDS


1.1.1   Unit Price Schedule


This contract will be awarded as one lump sum with unit prices required for 
specifically selected work.  A schedule of the unit price work is contained 
in Standard Form SF 1442, "Solicitation, Offer and Award."  See Contract 
Clauses, "FAR 52.211-18, Variation in Estimated Quantity" and "FAR 
52.236-16, Quantity Surveys," "DFARS.236-7008, Contract Prices."
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Unit Prices Form


                                                    


(i)    Basis of Bid for Item 0001 shall be the Total Amount for Item 1 (Items 
1a through 1j, complete in accordance with the drawings and specifications.


    ______________________________________________________________________
    Item    Description          Estimated          Unit
                                 Quantity   Unit    Price    Amount
    ______________________________________________________________________
    
    0001a   All work complete in      Job   LS      XXX     $____________
            accordance with the
            drawings and
            specifications but
            not including the 
            work indicated or 
            specified under 
            0001b thru 0001f


    0001b   Additional 
            unspecified repairs
            designated on the 
            plans as:Repair A, 
            Railing corner spall
            repair                   0.1   SM      $______ $____________


    0001c   Additional unspecified    
            repairs designated on 
            the plans as:
            Repair B, Above water
            partial depth spall
            repair with exposed
            reinforcing steel for
            vertical edges using
            form and pump methods     0.7   SM      $______ $____________


    0001d   Additional unspecified
            repairs designated on
            the plans as:
            Repair C, Partial depth
            deck spall repair 0mm
            to 150mm deep using pour
            and trowel methods        0.1   SM      $______ $____________


    0001e   Additional unspecified
            repairs designated on 
            the plans as:
            Repair D, Edge
            spall/abrasion repair
            using form and pour 
            methods                   0.5   SM      $______ $____________


    0001f   Additional unspecified
            repairs designated on 
            the plans as:
            Repair E, Epoxy crack
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Unit Prices Form


                                                    
            repair by pressure
            injection                  1     M      $______ $____________


                           Total Amount for Item 0001      $____________


  In the event there is a difference between a unit price and the extended 
total, the unit price will be held to be the intended bid.  If the bidder 
shows only the total price but fails to enter a unit price, the total divided 
by the estimated quantity will be held to be the intended unit price.


   -- End of Document --
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SECTION 02 41 00


DEMOLITION


PART 1   GENERAL


1.1   GENERAL REQUIREMENTS


Do not begin demolition until authorization is received from the 
Contracting Officer. Remove rubbish and debris from the project site. Store 
materials that cannot be removed daily in areas specified by the 
Contracting Officer.


1.2   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. Submit the following in accordance with Section 01 33 00 
"SUBMITTAL PROCEDURES":


SD-01, Preconstruction Submittals


Demolition Plan; G (FEAD)


Submit demolition and removal procedures for approval before work 
is started.


SD-07, Certificates


Disposal manifest for Solid Waste; G (FEAD)


SD-11, Closeout Submittals


Submit waste identification documentation in accordance with JEGS.; 
G (FEAD)


1.3   REGULATORY AND SAFETY REQUIREMENTS


Comply with federal, GOJ, prefectural, local, and Japan Environmental 
Governing Standards (JEGS) regarding hauling and disposal regulations.


1.4   DUST AND DEBRIS CONTROL


Prevent the spread of dust and debris and avoid the creation of a nuisance 
or hazard in the surrounding area. Do not use water if it results in 
hazardous or objectionable conditions such as, but not limited to, ice, 
flooding, or pollution. Vacuum and dust the work area daily. Sweep 
pavements as often as necessary to control the spread of debris that may 
result in foreign object damage potential to aircraft.


1.5   PROTECTION


1.5.1   Traffic Control Signs


Where pedestrian and driver safety is endangered in the area of removal 
work, use traffic barricades with flashing lights. Provide signal person if 
necessary. Notify the Contracting Officer prior to beginning such work.
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1.5.2   Items to Remain in Place


Take necessary precautions to avoid damage to existing items to remain in 
place, to be reused, or to remain the property of the Government. Repair or 
replace damaged items as approved by the Contracting Officer. Coordinate 
the work of this section with all other work indicated. Construct and 
maintain shoring, bracing, and supports as required. Ensure that structural 
elements are not overloaded. Increase structural supports or add new 
supports as may be required as a result of any cutting, removal, demolition 
work performed under this contract. Do not overload structural elements and 
pavements to remain. Provide new supports and reinforcement for existing 
construction weakened by demolition or removal work. Repair, reinforcement, 
or structural replacement require approval by the Contracting Officer prior
to performing such work.


1.5.3   Existing Construction


Do not disturb existing construction beyond the extent indicated or 
necessary for installation of new construction. Provide temporary shoring 
and bracing for support of building components to prevent settlement or 
migration of dust and dirt in all work areas. Remove dust, dirt, and debris 
from work areas daily. 


1.5.4   Weather Protection


When removing structures used to retain materials make sure the structure 
is not compromised and is protected from adverse weather, have materials 
and workmen ready to provide adequate and temporary covering of exposed 
areas.


1.5.5   Utility Services


Maintain existing utilities indicated to stay in service and protect 
against damage during demolition operations. Prior to start of works, the 
Contractor shall shut off utilities serving each area of removal as 
directed by the Government and disconnect and seal.


1.5.6   Facilities


Protect electrical and mechanical services and utilities. Where removal of 
existing utilities and pavement is specified or indicated, provide approved 
barricades, temporary covering of exposed areas, and temporary services or 
connections for electrical and mechanical utilities.Ensure that any 
elements deemed unstable are not left unsupported. Place secure bracing, 
shoring, or lateral supports as required on any cutting, removal, or 
demolition work performed under this contract that may become unstable.


1.6   BURNING


Burning will not be permitted.


1.7   REQUIRED DATA


Submit demolition and removal procedures for approval before work is 
started.  The demolition plan shall include procedures for careful removal 
and disposition of materials specified to be salvaged, coordination with 
other work in progress, a disconnection schedule of utility services, and a
detailed description of methods and equipment to be used for each operation 
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and of the sequence of operations. Provide procedures for safe conduct of 
the work in accordance with EM 385-1-1.


1.8   ENVIRONMENTAL PROTECTION


As specified in Section 01 57 19.00 20, "Temporary Environmental Controls."


1.9   USE OF EXPLOSIVES


Use of explosives will not be permitted.


PART 2   PRODUCTS


2.1   FILL MATERIAL


Comply with excavating, backfilling, and compacting procedures for soils 
used as backfill material to fill basements, voids, depressions or 
excavations resulting from demolition of structures, as specified in 
Section 31 23 00.00 20, "Excavation and Fill".


PART 3   EXECUTION


3.1   EXISTING FACILITIES TO BE REMOVED


As indicated on drawings.


3.1.1   Related Materials


While removing existing materials as indicated on drawings, also remove the 
materials which are made no use for remaining materials or new works, 
unless otherwise indicated or specified.


3.2   FILLING


Fill holes, open basements, and other openings as indicated on drawing.


3.3   DISPOSITION OF MATERIAL


3.3.1   Title to Materials


Except where specified, all materials and equipment removed (except the 
materials and equipment to be reused, salvaged, and turn-in) shall become 
the property of the Contractor and shall be removed from Government 
property. Title to materials resulting from demolition, and materials and 
equipment to be removed, is vested in the Contractor upon approval by the 
Contracting Officer of the Contractor's demolition and removal procedures, 
and authorization by the Contracting Officer to begin demolition. The
Government will not be responsible for the condition or loss of, or damage 
to, such property after notice to proceed. Materials and equipment shall 
not be viewed by prospective purchasers or sold on the site.  Submit waste 
identification documentation in accordance with JEGS.


3.3.2   Reuse of Materials and Equipment


Verify normal operations of materials and equipments to be reused, before 
removing. Remove and store materials and equipment indicated warning sign 
to be reused or relocated to prevent damage, and reinstall as the work 
progresses.


SECTION 02 41 00  Page 3







Sasebo Mooring 802 SASM802


3.3.3   Hazardous and Regulated Materials and Equipment


3.3.3.1   Disposal manifest for Solid Waste


As specified in Section 01 57 19.00 20, "Temporary Environmental Controls."


3.4   CLEANUP


3.4.1   Debris and Rubbish


Remove and transport debris and rubbish in a manner that will prevent 
spillage on pavements, streets or adjacent areas. Clean up spillage from 
pavements, streets and adjacent areas.


       -- End of Section --
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SECTION 03 01 30.71


CONCRETE REHABILITATION


PART 1   GENERAL


Work under this section covers concrete repairs to the substructure, 
superstructure, and deck components as shown on the drawings and specified 
herein.


1.1   REFERENCES


The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.


AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)


ACI 117 (2010) Specifications for Tolerances for 
Concrete Construction and Materials and 
Commentary


ACI 304.2R (1996; R 2008) Placing Concrete by Pumping 
Methods


ACI 347 (2004; Errata 2008) Guide to Formwork for 
Concrete


ACI 546R (2004) Concrete Repair Guide


ACI 546.3R (2006) Guide for the Selection of 
Materials for the Repair of Concrete


ASTM INTERNATIONAL (ASTM)


ASTM A615/A615M (2009) Standard Specification for Deformed 
and Plain Carbon-Steel Bars for Concrete 
Reinforcement


ASTM C109/C109M (2011) Standard Test Method for 
Compressive Strength of Hydraulic Cement 
Mortars (Using 2-in. or (50-mm) Cube 
Specimens)


ASTM C117 (2004) Standard Test Method for Materials 
Finer than 75-um (No. 200) Sieve in 
Mineral Aggregates by Washing


ASTM C136 (2006) Standard Test Method for Sieve 
Analysis of Fine and Coarse Aggregates


ASTM C143/C143M (2010) Standard Test Method for Slump of 
Hydraulic-Cement Concrete


ASTM C31/C31M (2010) Standard Practice for Making and 
Curing Concrete Test Specimens in the Field


ASTM C39/C39M (2011) Standard Test Method for 
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Compressive Strength of Cylindrical 
Concrete Specimens


ASTM C496/C496M (2011) Standard Test Method for Splitting 
Tensile Strength of Cylindrical Concrete 
Specimens


ASTM C881/C881M (2010) Standard Specification for 
Epoxy-Resin-Base Bonding Systems for 
Concrete


ASTM C920 (2011) Standard Specification for 
Elastomeric Joint Sealants


INTERNATIONAL CONCRETE REPAIR INSTITUTE (ICRI)


320.2R (2009) Guide for Selecting and Specifying 
Materials for Repair of Concrete Surfaces


U.S. ARMY CORPS OF ENGINEERS (USACE)


COE CRD-C 400 (1963) Requirements for Water for Use in 
Mixing or Curing Concrete


EM 385-1-1 (2008; Errata 1-2010; Changes 1-3 2010; 
Changes 4-6 2011) Safety and Health 
Requirements Manual


CONCRETE SAWING AND DRILLING ASSOCIATION (CSDA)


CSDA-W-104 (June 1, 1998) Track Mounted Wall Sawing


1.2   DEFINITIONS


The concrete and concrete repair terminology and definitions used are 
provided by ACI 116R and ICRI "Concrete Repair Terminology" unless 
otherwise defined in the specifications.


1.2.1   Concrete


A composite material that consists essentially of a binding medium within 
which are embedded particles or fragments of aggregate, usually a 
combination of fine aggregate and coarse aggregate.  In Portland cement 
concrete, the binder is a mixture of Portland cement and water, with or 
without admixtures.


1.2.2   Pre-Packaged Repair Material


A composite material that consists of a mixture of cement paste, and fine 
aggregate, with or without admixtures for concrete restoration.


1.2.3   Cement-Based Repair Material


A material consisting of portland cement and/or other cementitious 
materials as a binder and aggregate for concrete restoration. As used in 
this specification, cement-based materials include materials with polymer 
modifiers.
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1.2.4   Epoxy Injection Adhesive


A low viscosity epoxy resin system pumped under pressure into cracks.


1.2.5   Epoxy Paste Adhesive


An epoxy paste material used to seal cracks and attach injection ports to 
concrete surfaces.


1.2.6   Elastomeric Joint Filler


A self leveling sealant to fill joints in concrete.


1.3   REPAIR MATERIAL PERFORMANCE REQUIREMENTS


All repair materials should be in accordance with applicable provisions of 
ACI 546.3R, ICRI Guideline No. 320.2R and conform to the following 
requirements.


The most important characteristics governing the selection of repair 
materials for this project is the repair materials durability, 
compatibility with the existing substrate, and sensitivity to cracking 
caused by restrained volume changes. The critical material properties that 
affect its resistance to cracking include splitting tensile strength and 
drying shrinkage.


1.3.1   Concrete


1.3.2   Pre-Packaged Repair Material


Pre-packaged material should satisfy the following performance criteria:


1.3.2.1   Form and Pump Repair Material


Property Test Method Criteria


Compressive Strength ASTM C109/C109M 3,000 psi (minimum) @ 28 
Days


Splitting Tensile 
Strength


ASTM C496/C496M 300 psi (minimum) @ 28 
Days


Drying Shrinkage ASTM C157/C157M 0.05% (maximum) @ 28 Days


Restrained Shrinkage 
Cracking


ASTM C1581 No Cracks within 14 Days


Chloride Ion Pentration ASTM C1201 or AASHTO 
T277


2,000 coulombs (maximum) 
@ 28 Days


Bond Strength ASTM C882/C882M 2,000 psi (minimum) @ 28 
Days


1.3.2.2   Hand Troweling Repair Material


Property Test Method Criteria


Compressive Strength ASTM C109/C109M 3,000 psi (minimum) @ 28 
Days
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Property Test Method Criteria


Splitting Tensile 
Strength


ASTM C496/C496M 300 psi (minimum) @ 28 
Days


Drying Shrinkage ASTM C157/C157M 0.05% (maximum) @ 28 Days


Restrained Shrinkage 
Cracking


ASTM C1581 No Cracks within 14 Days


Chloride Ion Pentration ASTM C1201 or AASHTO 
T277


2,000 coulombs (maximum) 
@ 28 Days


Bond Strength ASTM C882/C882M 2,000 psi (minimum) @ 28 
Days


1.3.3   Epoxy Paste Adhesive


Epoxy paste adhesive for injection port installation shall conform to 
ASTM C881/C881M, Type IV, Grade 3.


1.3.4   Epoxy Injection Adhesive


Epoxy injection adhesive for crack repair shall conform to ASTM C881/C881M, 
Type IV, Grade 1.


1.3.5   Elastomeric Joint Sealant


The elastomeric joint sealant shall conform to ASTM C920, Type S, Grade P, 
Class 25, Ute T for horizontal joints.


1.4   SUBMITTALS


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only. When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:


SD-01 Preconstruction Submittals


Repair Plan; G, A/E
Testing Technicians; G A/E
Testing Agencies; G, A/E
Submit statements that the concrete testing technicians and 
agencies meet the specified requirements.
Field Survey Results; G, A/E
Letter of Acceptance of Government's Defect Quantities; G, A/E


SD-02 Shop Drawings


Method of Performing the Surface Preparation; G, A/E
Formwork; G, A/E


SD-03 Product Data


Concrete; G, A/E
Reinforcing Steel; G, A/E
Pre-Packaged Repair Material; G, A/E
Epoxy Paste Adhesive; G, A/E
Epoxy Injection Adhesive; G, A/E
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Elastomeric Joint Sealant; G, A/E
Admixtures; G, A/E


SD-05 Design Data


Repair Material Mixing Proportioning; G, A/E
Trial Batch; G, A/E


SD-06 Test Reports


Concrete; G, A/E
Pre-Packaged Repair Material; G, A/E
Epoxy Paste Adhesive; G, A/E
Epoxy Injection Adhesive; G, A/E
Elastomeric Joint Sealant; G, A/E
Aggregates; G, A/E
Admixtures; G, A/E
Cement; G, A/E
Water; G, A/E


SD-07 Certificates


Form Removal Schedule; G, A/E
Placement and Compaction; G, A/E
Mix Design; G, A/E


Manufacturer's certifications should be submitted with test results for 
proposed materials. Certificates should certify compliance with the 
appropriate specification referenced herein. Do not place materials 
without prior approval from the Contracting Officer.


SD-08 Manufacturer's Instructions


Pre-Packaged Material; G, A/E
Epoxy Paste Adhesive; G, A/E
Epoxy Injection Adhesive; G, A/E
Elastomeric Joint Sealant; G, A/E
Admixtures; G, A/E


Submit manufacturer's written surface preparation, mixing, 
application and curing instructions for each type of material.


Manufacturer's Material Safety Data Sheets


Submit manufacturer's Material Safety Data Sheets for epoxies, 
polyurethane's, and other potentially hazardous materials.


1.5   QUALITY ASSURANCE


Halt work when weather conditions detrimentally affect the quality of 
patching or bonding concrete.  Apply epoxy resin materials only when the 
contact surfaces are completely dry and if the atmospheric and surface 
temperature ranges are suitable for the specified epoxy material.  Follow 
manufacturer's instructions for weather conditions and temperature ranges.


1.5.1   Qualifications


Submit Contractor qualifications and worker qualifications for approval in 
accordance with paragraph SUBMITTALS. The submittals shall, where 
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applicable, identify individuals who will be working on this contract and 
their relevant experience. Do not make changes in approved personnel 
without prior approval of the Contracting Officer.


1.5.1.1   Contractor Qualifications


The Contractor performing the repair work shall have been involved in a 
minimum of 3 concrete repair projects similar in size and scope to this 
project for at least 5 years.


Contractor should be capable of demonstrating successful experience in all 
types of repairs specified in this project.


1.5.1.2   Worker Qualifications


Each worker engaged in the use of specialized removal or application 
equipment, including saw operators, form-and-pump process, epoxy injection 
process, shall have satisfactorily completed an instruction program in the 
operation of the equipment. Each worker engaged in the operation of 
specialized equipment for the contract work shall have a minimum of 3 years 
of experience in the operation of the equipment.


1.5.1.3   Field Testing Technicians and Agency


The individuals who sample and test concrete and other repair materials as 
required in this specification shall have demonstrated a knowledge and 
ability to perform the necessary test procedures equivalent to the ACI 
minimum guidelines for certification of Concrete Field Testing Technicians, 
Grade 1.


Testing agencies that perform testing service on concrete materials shall 
meet the requirements of ASTM C 1077 and/or ACI 311.


1.5.2   Regulatory Requirements


Perform all work in accordance with applicable Federal, State and local 
safety, health and environmental requirements, and EM 385-1-1.  The 
Contractor shall be responsible for obtaining all permits required by 
Federal, State and local agencies for the performance of the work.


1.5.3   Pre-Construction Conference


Before starting the repair project, the Contracting Officer or authorized 
representative shall meet the Contractor's project manager and 
superintendents at the pre-construction conference. At this meeting, the 
Contractor should present a work schedule to determine its acceptability to 
the owner and determine if there are going to be any conflicts with daily 
operations that should be resolved. 


All aspects of field demonstrations, application procedures, repair 
materials, and corrosion protection employed should be discussed to ensure 
that the Contractors' personnel understand all aspects of the repair 
project. The conference shall also include competent technical 
representatives of repair materials and corrosion protection systems 
manufactures. 
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1.5.4   Drawings


1.5.4.1   Formwork


ACI 347.  Include design calculations indicating arrangement of forms, 
sizes and grades of supports (lumber), panels, and related components. 
Indicate placement schedule, construction, and location and method of 
forming control joints. Include locations of inserts, pipework, conduit, 
sleeves, and other embedded items. Furnish drawings and descriptions of 
shoring and reshoring methods as required for horizontal concrete members.


1.5.4.2   Form Removal Schedule


Submit schedule for form removal indicating element and minimum length of 
time for form removal. Submit technical literature of forming material or 
liner, form release agent, form ties, and gasketing to prevent leakage at 
form and construction joints. Provide a full description of materials and 
methods to be used to patch form-tie holes.


1.5.5   Repair Material Mixing Proportioning


Submit, at least 45 days before work commences, a repair material mixture 
proportioning for each use. Test reports shall accompany the mixture 
proportions. Identify the proposed source of the materials and state the 
proportions of each constituent. When determining the mix design, use 
samples of materials to be used on the job.


a. Trial batch: Trial batches and testing requirements for various repair 
materials specified shall be the responsibility of the material 
manufacturer and Contractor. The pre-packaged material manufacturers 
shall be on-site for all trial batch operations. The laboratory 
performing the tests shall be on site and shall conform to ASTM C 1077.  
Samples of aggregates shall be obtained in accordance with the 
requirements of ASTM D 75.  Samples of materials including the 
aggregate shall be representative of those proposed for the project and 
shall be accompanied by the manufacturer's test reports indicating 
compliance with applicable specified requirements. Trial mixtures 
having proportions, consistencies, and air content suitable for the 
work shall be made based on methodology described in ACI 211.4R, which 
will produce a range of strength encompassing those required for the 
work.


b. Supporting criteria: Include in the submittal the following data for 
each trial batch:


(1) Proporations by weight


(2) Unit weights and specific gravities of consituents


(3) Batch weights


(4) Compressive strengths in accordance with the following:


Material Specimen Size Test


Concrete 3 by 6 inch cylinders ASTM C39/C39M
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Material Specimen Size Test


Mortar 2 inch cubes ASTM C109/C109M


(5) Curing time


(6) Working time


(7) Slump


(8) Air content


1.5.6   Test Reports


1.5.6.1   Concrete


Include the following:


a.  Compressive Strength


b.  Aggregates


c.  Admixtures


d.  Cement


1.5.6.2   Pre-Packaged Repair Material


Include the following:


a.  Compressive Strength 


b.  Splitting Tensile Strength 


c.  Drying Shrinkage 


d.  Restrained Shrinkage Cracking 


e.  Chloride Ion Penetration 


f.  Bond Strength 


g.  Aggregates 


h.  Admixtures 


i.  Cement 


1.5.6.3   Water


Submit test results.


1.5.7   Placement and Compaction


a.  Submit technical literature for equipment and methods proposed for use 
in placing repair material. Include pumping or conveying equipment 
including type, size and material for pipe, valve characteristics, and 
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the maximum length and height concrete will be pumped. No adjustments 
shall be made to the mixture design to facilitate pumping.


b.  Submit technical literature for equipment and methods proposed for 
vibrating and compacting repair material. Submittal shall include 
technical literature describing the equipment including vibrator 
diameter, length, frequency, amplitude, centrifugal force, and 
manufacturer's description of the radius of influence under load. Where 
flat work is to be cast, provide similar information relative to the 
proposed compacting screed or other method to ensure dense placement. 


1.5.8   Repair Plan


Submit the proposed methods for constructing or repairing each type of 
concrete repair. The plan shall include, but shall not be limited to, 
repair materials to be used with specific information on products and/or 
constituents, and requirements for handling, storage, etc., equipment to be 
used, surface preparation, and requirements for placement, finishing, 
curing and protection specific to the materials used. Repair plan shall 
also contain a proposed schedule for repairs. Submit the repair plan for 
approval 30 days after notice to proceed, in accordance with paragraph 
SUBMITTAL.


1.5.9   Field Demonstration


Field demonstrations shall be completed on each repair method to verify the 
method of performing the surface preparation, formwork placement (if 
needed), repair material, and placement technique prior to production 
repair work. Materials utilized in field demonstrations shall be tested in 
accordance with Section 3.8, Field Quality Control.


Successful completion of the field demonstration will be determined by the 
results of the test reports and the inspection of the repair at 28 days to 
ensure that the requirements of this specification have been met.


1.5.9.1   Spall Repairs


Trial spall repairs should be undertaken by the Contractor for each type of 
repair far enough before the repair project is scheduled to start to allow 
curing of repair materials and completion of the evaluation tests. 
Evaluation test results should be in compliance with the requirements of 
this specification.


Trial spall repairs should include a spall repair of 0.2 meters or greater 
in the underside of a pile cap utilizing form and pump material, a spall 
under .02 meters in a beam utilizing hand troweling material, and a spall 
over .02 meters in the top of deck utilizing pour and trowel material. 


Trial sample repairs should be carried out using the same concrete removal 
and surface preparation methods, and the same materials and application 
methods as those to be used in the work. New trial sample repairs should be 
carried out if any changes in materials and equipment occur during the 
course of the work.


The formwork should be removed after 7 days and the repair should be 
checked to ensure that the requirements of this specification have been 
met. Hammer sounding for debonding should be conducted along with pull-off 
bond tests after 28 days. The tests should be performed on completed sample 
repairs.
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The direct pull-off bond test should be conducted for the acceptance of 
each trial sample repair. Three individual pull-off tests should be 
performed in each trial repair in accordance with the ICRI Guideline No. 
03739. Bond strength should not be less than 150 psi. Repair areas damaged 
by pull-off tests should be repaired.


If the trial sample repair is not accepted by the Contracting Officer, the 
Contractor should remove the repair, reapply and test the repair until the 
satisfactory results are obtained at no additional cost to the Government.


The quality and appearance of the sample repairs should be subject to the 
approval of the contracting officer, and if not judged satisfactory, 
additional sample repairs should be performed and tested until approval is 
attained.


The surface preparation procedures, repair materials and application 
techniques used in conducting the approved sample repairs should be 
employed in the repair project.


1.6   DELIVERY, STORAGE, AND HANDLING


1.6.1   Packing, Shipping, Handling, and Unloading


Inspect materials delivered to site for damage, unload and store with a 
minimum of handling. Deliver resin components and aggregate materials in 
original sealed containers where applicable.


1.6.2   Polymer Materials


Storage areas shall be in a windowless and weatherproof, but ventilated, 
insulated noncombustible building. Store polymer materials at temperatures 
between 4 degrees C to 29 degrees C. Do not allow polymer materials to 
freeze.


1.6.3   Chemical Admixtures


Protect chemical admixtures and store and maintain between 4 degrees C to 
32 degrees C. Remove from the site any admixtures subjected to temperatures 
outside this range, or stored for longer than recommended by the 
manufacturer. Do not use any admixture that has been in storage for longer 
than recommended by the manufacturer. Remove such materials from the site.


1.7   PROJECT/SITE CONDITIONS


1.7.1   Environmental Requirements


Do not place repair materials when weather conditions detrimentally affect 
the quality of the finished product. Do not place cement-based repair 
materials when the air temperature is below 4 degrees C in the shade. When 
air temperature is likely to exceed 32 degrees C, the cement-based repair 
material shall have a temperature not exceeding 29 degrees C when 
deposited, and the surface of such placed cement-based repair material 
shall be kept damp with a water fog until the approved curing medium is 
applied. Do not place polymer-modified repair materials when the air 
temperature is below 7 degrees C or above 29 degrees C unless approved by 
the polymer manufacturer. Do not place sealant in cracks when the 
temperature is below 10 degrees C. Placement restrictions for other 
materials shall be in accordance with the manufacturer's published 
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literature. Halt work when weather conditions are potentially detrimental 
to the quality of repairing or bonding concrete. Apply epoxy resin 
materials only when the contact surfaces are completely dry and if the 
ambient and surface temperature ranges are suitable for the specified epoxy 
material. Follow manufacturer's instructions for weather conditions and 
temperature ranges.


1.7.2   Existing Conditions


1.7.2.1   Embedded Materials


The contract drawings and reference drawings do not constitute a complete 
description of all metal parts and other materials that may be encountered, 
but represent the best information available to the Government. Other 
items, or different locations for items shown, may exist. Exercise care to 
avoid drilling through functional embedded items intended to remain in 
service. The Contractor's selection of equipment and methods shall consider 
the presence of such materials, and the Government will not be responsible 
in any way for the effect of such items on the Contractor's equipment or 
progress. Where indicated, remove existing metal items to the limits noted 
on drawings.


1.8   SEQUENCING AND SCHEDULING


Unless otherwise specified, perform the work in such sequence that new work 
does not damage previously completed work. Do not perform concrete removal 
and other operations which cause vibrations within 10 meters of repair 
materials that have cured less than 24 hours. Provide protective measures 
as required to protect completed work.


1.9   CONSTRUCTION TOLERANCES


1.9.1   Concrete Depth Removal


Remove concrete to the lines of removal indicated on the contract drawings. 
A tolerance of plus or minus 25 mm will be allowed about the lines 
indicated. Concrete removals that vary by more than the indicated tolerance 
will not be acceptable, unless approved by the Contracting Officer. 
Unauthorized concrete removals shall be repaired by the Contractor to the 
satisfaction of the Contracting Officer and at no additional cost to the 
Government.


1.9.2   Concrete Area Removal


Area removal tolerance shall be within 25% of the areas indicated in the 
contract drawings. Concrete removals that vary by more than the indicated 
tolerance will not be acceptable, unless approved by the Contracting 
Officer. Unauthorized concrete removals shall be repaired by the Contractor 
to the satisfaction of the Contracting Officer and at no additional cost to 
the Government.


1.9.3   Repair Materials and Products


Place repair materials to the lines indicated on the drawings. Construction 
tolerances for concrete and mortar repair materials shall meet the 
requirements of ACI 117.
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1.10   Field Measurements


Prior to beginning any repair work, the contractor shall perform a survey 
of the pier to verify all repair quantities and locations indicated on the 
drawings. The contractor shall notify the government in writing of any 
discrepancies effecting the quantities, price or schedule of the work prior 
to beginning construction.


Contractor shall submit the field survey results and Letter of Acceptance 
of Government's Defect Quantities.


1.11   SAFETY


Perform all work performed in accordance with EM 385-1-1.  To protect 
personnel from overexposure to toxic materials, conform to the applicable 
Manufacturer's Material Safety Data Sheets (MSDS) or local regulation.


PART 2   PRODUCTS


2.1   MATERIALS


2.1.1   Concrete


2.1.2   Pre-Packaged Repair Material


2.1.2.1   Form-and-Pump Placement


The pre-packaged form and pump materials should be extended with coarse 
aggregate in accordance with the manufacturers written instructions. The 
test data should meet the performance requirements specified in Section 
1.3.2.1 Products that are considered meeting these requirements include, 
but are not limited to the following:


Sika Montop 611 (extended with 3/8" aggregate) Sika Corporation 


Forment (extended with 3/8" aggregate) Conproco Corporation 


Structural Concrete S300 (extended with 3/8" aggregate) Five Star 
Products, Inc.


2.1.2.2   Hand Troweling Placement


The test data should meet the performance requirements specified in Section 
1.3.2.2 Products that are considered meeting these requirements include, 
but are not limited to the following:


Sikatop 123 Plus Sika Corporation 


Conpro Set Conproco Corporation 


Vericoat Supreme Euclid Chemical Company


2.1.3   Water


Water for cleaning, mixing and curing shall be fresh, clean, potable, and 
free of injurious amounts of oil, acid, salt, or alkali, except that 
non-potable water may be used if it meets the requirements of COE CRD-C 400.
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2.1.4   Reinforcing Steel


Steel bars shall comply with the requirements of ASTM A615/A615M, deformed, 
Grade 60 and sizes shown unless noted otherwise.


2.1.5   Epoxy Paste Adhesive


The test data should meet the performance requirements specified in Section 
1.3.4.  Products that are considered meeting these requirements include, 
but are not limited to the following:


Sikadur 31 HiMod Gel Sika Corporation


Euco 452 Gel Euclid Chemical Company


Epogel ChemREX, Inc.


2.1.6   Epoxy Injection Adhesive


The test data should meet the performance requirements specified in Section 
1.3.5.  Products that are considered meeting these requirements include, 
but are not limited to the following:


Sikadur 52 Sika Corporation


Eucopoxy Injection Resin Euclid Chemical Company


Denepox Rapid Gel DeNeef Construction Chemical, Inc.


2.1.7   Elastomeric Joint Sealant


The test data should meet the performance requirements specified in Section 
1.3.8.  Products that are considered meeting these requirements include, 
but are not limited to the following:


Sikaflex 1c SL Sika Corporation


2.1.8   Bonding Compound


Bonding compounds shall not be permitted. Provide a roughened clean surface 
for bonding.


2.2   MIXTURE PROPORTIONING


2.2.1   Concrete


Mixes for concrete shall meet the requirements specified in Section 1.3.1. 
Approved batch tickets shall be furnished for each load of concrete.


2.2.2   Pre-Packaged Repair Material


Proportion materials in accordance with manufacturer's recommendations. 
Materials shall comply with the requirements of Section 1.3.2. PART 3 
EXECUTION.
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PART 3   EXECUTION


3.1   EQUIPMENT


Assemble at the site of the work sufficient equipment that is dependable, 
appropriate and adequate to accomplish the work specified and as 
recommended by product manufacturers. Deliver the equipment a sufficient 
time before the start of repairs to permit thorough inspection, calibration 
of weighing and measuring devices, adjustment of parts, and the making of 
any repairs that may be required. Machines, tools, and equipment used in 
the performance of the work shall be approved before the work is started 
and shall be maintained in satisfactory condition at all times. Maintain 
the equipment in good working condition. 


3.1.1   Surface Preparation and Mixing Equipment


Surface preparation and mixing equipment shall be in accordance with the 
specifications and manufacturers recommendations.


3.1.2   Epoxy Mixing Equipment


Use a container recommended by the epoxy manufacturer as the mixing vessel. 
Use a power drive (air or spark-proof) propeller type blade for mixing 
except that hand mixing may be used for small batches. Use equipment 
specified by epoxy manufacturer for field mixing of aggregates and epoxy 
resin.


3.1.3   Drilling Equipment


Use percussion or rotary drilling equipment of a type suitable for the 
depth, diameter and material to be drilled. Use only rotary drilling 
equipment where vibration from percussion drilling could damage the 
concrete to remain or adjacent structures. Use equipment capable of 
maintaining the required alignment.


3.1.4   Diamond-Blade Cutting


Use diamond-blade cutting for cutting through relatively thin sections and 
defining limits of removal to be performed by other methods. Perform 
diamond blade cutting using equipment of the correct type and power and 
with appropriate blade composition for the material being cut.


3.1.5   Demolition Equipment


3.1.5.1   Hydrodemolition Equipment


Use hydromilling equipment consisting of filtering and pumping units. The 
equipment shall operate at a noise level of less than 90 decibels at a 
distance of 50 feet from the equipment. The equipment shall produce a 
highly roughened, bondable surface.


3.1.5.2   Mechanical Demolition Equipment


Use 15 pound breaker for removal of concrete above reinforcing steel. Use 
15 pound chipping hammer to remove concrete around reinforcing steel.


3.1.6   Pumping Equipment


The specified form-and-pump free-flowing repairs require pumping through a 
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pump line to the formed cavity. Use hydraulic/swing valve pump for the best 
results. All pumping equipment must have adequate controls to regulate flow 
rates and pressure.


3.2   PROTECTION


3.2.1   Protection of Existing Features


Before beginning any concrete removal work, carefully survey the structure 
and examine the drawings and specifications to determine the extent of the 
work. Take all necessary precautions to insure against damage to existing 
concrete or other structures to remain in place, and repair or replace any 
damage to such items as approved by the Contracting Officer at no 
additional cost to the Government. Carefully coordinate the work of this 
section with all other work, and construct and maintain shoring, bracing 
and supports, as required. Insure that structural elements are not 
overloaded, and increase structural supports or add new supports as may be 
required as a result of any removal work performed under any part of this 
contract.


3.2.2   Protection of Personnel


Insure that adequate measures are in place to protect workers, facility 
operation personnel and the public from injury due to the operations being 
performed. Provide protective measures in accordance with EM 385-1-1.


3.3   REMOVAL OF EXISTING CONCRETE


The following is intended to supplement Section 02 41 00 Demolition.


3.3.1   General


Remove the existing concrete in the area to be repaired to the minimum 
depth indicated on the drawings and to such additional depth where 
necessary to expose a surface of sound concrete that is uncontaminated by 
oils, greases, or deicing salts or solutions. Remove concrete with care to 
avoid damage to adjacent structures and concrete that is not to be repaired 
under this contract and embedded metal that is not to be removed. Repair 
any such damage at no additional cost to the Government. Mark on the 
surface the limits of concrete removal for approval by the Contracting 
Officer prior to any removal.


Care must be exercised to ensure that further damage to reinforcement is 
not caused by the concrete removal process. Chipping operation can damage 
reinforcing steel and/or its bond to existing concrete if used. Constant 
vigilance must be exercised to assure maintenance of the necessary 
standards of workmanship. For this reason, a reinforcing bar locator should 
be used to determine the depth, size, quantity, and approximate location of 
the reinforcement in the concrete.


Care should be taken not to vibrate the reinforcement or otherwise cause 
damage to its bond to concrete adjacent to the repair area. 


Do not remove metal and other embedded items exposed during the concrete 
removal operations without authorization of the Contracting Officer. Unless 
otherwise indicated, continue removal using appropriate equipment to remove 
sound and unsound concrete and to eliminate any offsets in the area to be 
repaired which would cause an abrupt change in thickness of the repair and 
to remove protrusions between holes. Variations in the final prepared 
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surface shall not exceed the nominal maximum size aggregate of the repair 
material, except for relatively thin repairs in which case the variation 
shall not exceed 25 percent of the repair thickness. Any removal beyond the 
limits shown on the drawings shall be approved by the Contracting Officer 
prior to performing the additional removal. All equipment and removal 
methods shall comply with applicable sections of EM 385-1-1 and ACI 546R. 


Concrete removal addresses deteriorated and damaged material. Some sound 
concrete, however, may be removed to permit structural modifications and to 
ensure that all unsound material is removed. The effectiveness of various 
removal techniques can differ for deteriorated and sound concrete. Some 
techniques may be more effective in sound concrete, while others may work 
better for deteriorated concrete. 


Concrete removal techniques selected should be effective, safe, economical, 
environmentally friendly, and minimize damage to the concrete left in 
place. The removal technique chosen may have a significant effect on the 
length of time that a structure will be out of service. Some techniques 
permit a a significant portion of the work to be accomplished without 
removing the structure from service. The same removal technique, however, 
may not be suitable for all portions of a given structure. 


3.3.1.1   Determination of Removal Limits


Approximate locations and areas of repairs are indicated on the drawings. 
Determine actual locations and limits of deteriorated concrete by visual 
inspection and by tapping with a hammer or steel rod and listening for dull 
or hollow sounds. On horizontal surfaces, a chain drag may be used in lieu 
of the hammer or rod. Perform sounding in the presence of the Contracting 
Officer or authorized representative. Mark areas where sounding does not 
produce a solid tone with highly visible paint. After the investigation 
process is completed, the Contracting Officer will inspect the areas marked 
by the Contractor to confirm the limits of removal. Do not remove concrete 
from these areas until the Contracting Officer or authorized representative 
approves the areas. Upon completion of removal, sound the surface and 
remove any additional concrete until testing produces a solid tone.


Areas requiring repair should be modified to provide for simple layouts. 
The layouts shall provide for reduced boundary edge length and eliminate 
acute angles.


Removal of concrete around reinforcing bars shall extend to point where bar 
is well bonded to concrete and free of corrosion products.


In cases where apparently corroded or heavily oxidized reinforcing bars 
extend beyond marked repair areas into apparently sound concrete, the 
Contracting Officer shall direct contractor how far to extend limits of 
repair area.


The extent and depth of concrete removal in each repair area shall be 
measured and recorded on drawings by the contractor. 


3.3.1.2   Perimeter Saw Cut


For repair areas make a perpendicular saw cut at 25 mm deep, but no deeper 
than the reinforcing steel, 25 mm outside of the area to be repaired to 
delineate the perimeter of the repair area and avoid feather edges. The 
perimeter saw cut shall be beveled 3 to 5 degrees away from the repair 
areas. Exercise care not to cut through existing steel reinforcement or 
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embedded metal that is not to be removed. Perform sawing in accordance with 
CSDA-W-104, except as specified herein.


The disc cut surfaces should be roughened prior to application of a repair 
material. It is best achieved by shot blasting at the same time as final 
surface preparation of exposed reinforcement and concrete in repair cavity 
is conducted. Care should be exercised when roughening the disc cut 
surfaces to prevent damage to the cavity edges. 


3.3.1.3   Reinforcing Steel


Exposing and undercutting reinforcing steel in the repair area should be 
accomplished by initial concrete removal operations. The reinforcing bars 
exposed in the repair areas should be undercut a minimum of 25 mm or 6 mm 
larger than the largest size aggregate in repair material. Removal of 
concrete around reinforcing bars should extend to the point where bars are 
well bonded to concrete and free of corrosion. 


Following the concrete removal operation, carefully inspect the condition 
of all exposed reinforcing bars in accordance with ICRI 210.4. 


The purpose of the inspection is to determine whether the reinforcing steel 
is capable of performing as intended by the design. If the cross-section of 
the repair has been reduced by corrosion by more than 20%, add supplemental 
bars as shown on the drawings. 


Concrete reinforcement shall conform to the requirements of ASTM A615/A615M.  
Where the bond between the concrete and any reinforcing steel has been 
destroyed, or where the concrete deterioration is caused by corrosion of 
the reinforcing steel, remove the adjacent concrete to a depth that will 
permit cleaning of the steel and bonding of the concrete.


When uncoated reinforcing steel is exposed in the repair area application 
of a protective coating should not be done, because it may cause corrosion 
in areas immediately adjacent to a repair.


3.3.2   Impacting


Take adequate precautions to prevent impact equipment from vibrating on 
reinforcing steel. All demolition equipment shall be subject to approval of 
the Contracting Officer.


3.4   MIXING MATERIALS


Make batches small enough to ensure placement before binder sets. Mix 
materials in accordance with manufacturer's recommendations.


3.5   SUBSTRATE SURFACE PREPARATION


3.5.1   General


Regardless of the nature of repair material and methods of its application, 
the repair is only as good as the surface preparation of the substrate to 
form a composite system with the repair material.


The surface of existing concrete and reinforcement should be prepared in 
accordance with applicable requirements of ICRI 210.4 and ACI 546R unless 
specified otherwise.
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After removal of concrete to the specified limits, clean the surface to 
which the repair material is to be applied to remove dust, debris and 
laitance. Perform final cleaning immediately prior to placement of the 
repair material. Unless otherwise specified, keep the existing concrete wet 
for a minimum of 12 hours and dried prior to placing new concrete. The 
surface shall be dry with no standing water on the surface upon which 
concrete is placed (Saturated Surface Dry(SSD)). 


3.5.2   Cleaning


Mechanical demolition equipment leaves the resulting surface with varying 
degrees of microcracks and fractures, commonly referred to as "bruising." 
Bruising creates a zone of weakness that will affect the bond of the repair 
material to the substrate. Removal subjects the concrete substrate to a 
wide range of dynamic loads and the resulting bruising will depend on the 
method used and the quality of the concrete. The depth of the bruised layer 
varies, but is typically on the order of 3.0 mm. Use shotblasting or 
hydrodemolition equipment capable of eroding the substrate concrete surface 
with amplitude of about 3 mm.


Perform all cleaning operations to the satisfaction of the Contracting 
Officer. Protect adjacent structures and embedded items. Use potable water 
for cleaning operations. Perform a preliminary cleaning as soon as the 
chipping and trimming are completed to remove loose materials and dust 
particles. Clean surfaces to which new concrete is to be bonded in 
accordance with ACI 546R, Concrete Repair Guide, Chapter 2, Concrete 
Removal, Preparation, and Repair Techniques. Final cleaning shall remove 
all laitance, scum, dirt, oil, grease, and loose or disintegrated concrete. 
Perform additional surface chipping to remove coarse aggregate that is 
undercut by cleaning process. Perform such additional chipping as 
determined necessary by the Contracting Officer at no additional cost to 
the Government. Wire brush, shotblast, or hydroblast metal surfaces against 
which the concrete is to be placed to remove rust and other contaminants 
which would prevent proper bond with the concrete. Perform final cleaning 
immediately prior to concrete placement. Protect all work from 
contamination during all phases of cleanup and preparation prior to repair.


3.5.3   Rust Cleaning


Freshly cleaned reinforcing steel may rust between the time it is cleaned 
and the time repair material is placed. If the rust that forms is tightly 
bonded to the rebar that it cannot be removed by wire brushing, no action 
should be taken. If the rust is loosely bonded so as to inhibit bond 
between the steel rebar and the repair material, the reinforcement should 
be cleaned again before repair material is placed.


3.5.4   Waste Water Disposal


Dispose of waste water employed in demolition, curing, washing, and rinsing 
or concrete surfaces in a manner such that the waste water does not stain, 
discolor, or effect exposed surfaces of the structure, or damage the 
environment of the project area.


3.6   SURFACE REPAIRS


3.6.1   General


Three repair methods are specified for this project
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a.  Form and Pump material applications should be employed for all mooring 
hardware foundations, underwater, vertical and overhead repair 
locations with repair areas greater than 75mm.


b.  Hand Troweling material applications should be employed for all deck 
soffit and substructure vertical and overhead repair locations with 
repair areas of less than 75mm in depth.


c.  Pour-and-trowel material applications should be employed for all above 
water horizontal repairs.


3.6.2   Formwork


Formwork for repairs involving form-and-pump method should be constructed 
in accordance with ACI 347, except for the calculation of form pressure. 
Form pressure should be designed for a minimum of 14 psi in accordance with 
ACI E 706, Surface Repair Using Form-and-Pump Techniques. Maximum pressure 
exerted on formwork occurs after the formed cavity is full and pressurized. 
Forms should be constructed to fit tightly against existing concrete 
surfaces. Preformed foam gaskets or cast in place foam should be used to 
address difficult to match surfaces. Remove forms after 7 days. 


When it is necessary to attach formwork to the structure, anchor bolts need 
to be SS or removed completely.  No ferous metal bolt or connector shall be 
left within 75mm of the concrete surface.  All holes shall be filled 
completely with concrete restoration material.


3.6.3   Form-and-Pump Repairs


3.6.3.1   General


The form-and-pump repairs should be performed in accordance with ACI E 706, 
Surface Repair Using form-and-pump Techniques.


The form-and-pump is an advanced repair method - a multi-step process of 
preparing and constructing formwork, and pumping the repair material into 
the cavity confined by formwork and existing concrete substrate. Prior to 
construction of the formwork, any substrate surfaces that may cause air to 
become trapped during the pumping operations must be trimmed, or vent tubes 
installed.


3.6.3.2   Pumping Procedure


Pumping of the repair material mixtures should be in conformance with 
ACI 304.2R, ACI E 706 and specified requirements. Attachment of the pump 
line hose to the formwork can be achieved by use of plumbing fittings with 
flanges and ball valves or with the use of a pump line attachment with hand 
held friction fit insertion followed by wooden plugs.


The sequence of material placement and amount of ports into the formed 
cavity depends on location and geometry of the repair involved. Vertical 
surfaces should start at the lowest point, filling in the manner that 
prevents air entrapment. Arrangement of ports for pump line attachments is 
usually horizontal with spacing of 1 meter in grid form. Pumping continues 
even after material flow occurs from adjacent ports to expel air. When the 
flow is without intrusion of air, the pump is temporarily shut off, the 
port closed off, and the pump line connected to the adjacent port that has 
seen flow. The sequence is continued until the cavity is filled. In some 
conditions, the cavity can be pumped from one port. In this situation, each 
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adjacent port is capped off as flow occurs. It is necessary to monitor 
pump-line pressure to prevent excessive backpressure when pumping long 
distances. Once the cavity is filled, the full-line pressure is available 
to pressurize the formed cavity.


Before starting the pumping operation, there should be a direct, continuous 
communication established between the pump operator and crew at the 
formwork. The crew at the formwork should direct the pump.


Care must be exercised in the final pressurization because the excessive 
pump-line pressure (hydraulic pumps can exert in excess of 800 psi} may 
cause the form to fail. Pressure gauges should be attached to the pump line 
near the exit to monitor cavity pressure. If the formwork fails due to 
over-pressurization, the failure will generally occur as a slight movement 
in a form panel seam or perimeter seal. The failure is not explosive 
because there is no stored energy.


Overhead placements are accomplished by starting at an extremity of the 
surface and proceeding in a fashion similar to vertical placements. 
Material will flow radically from the injection port to the adjacent ports.


Exterior vibrators may be used for repair consolidation as conditions 
determined by the trial sample repairs require. All vibration operations 
should be completed prior to pressurizing the form. Vibration after 
pressurization may cause unwanted movement and overstressing of the form.


3.6.3.3   Curing


The form-and-pump material repairs should be cured in forms for no less 
than 7 days.


3.6.4   Hand-Troweling Repairs


3.6.4.1   General


This repair technique is critically dependent on the skill of the mason. 
Masons must have proven experience in hand-troweling repairs, and close 
quality control should be conducted.


3.6.4.2   Concrete Surface Treatment


The final concrete surface treatment, prior to application of the repair 
material, should be performed in accordance with the manufacturers' 
instructions.


3.6.4.3   Application


Proper troweling techniques should be used to prevent the entrapment of air 
at the bonding surface, which will negatively affect the bond strength. 


Special care must be exercised in achieving full intimate contact and 
consolidation of hand-troweled repair material around the exposed 
reinforcement.


3.6.4.4   Curing


Start curing as soon as possible after finishing operations have been 
completed. If drying occurs soon after material is placed, it may cause 
surface crazing and cracking. Use a fog spray immediately after finishing, 
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if necessary, to protect against rapid drying, and cover with wet burlap, 
plastic sheets, or waterproof papers as soon as these materials can be 
placed without marring the surface. Keep covers constantly wet for 7 days 
minimum. 


Curing of finished repairs should be performed in accordance with the 
manufacturers' instructions. 


3.7   CRACK REPAIR


3.7.1   Routing and Sealing


3.7.1.1   Preparation


Clean cracks by saw cutting or routing to provide the proper profile for 
sealants.  After the crack is sawcut or routed, clean the surfaces by 
sandblasting and/or waterjetting.  Adjust the height, angle of inclination 
and the size of the nozzle as necessary to provide satisfactory results.  
Provide protective covers and barriers as require to prevent over-spary 
onto adjacent surfaces.  Remove dust, dirt and loosely bonded materials 
resulting from cleaning.  Ensure surfaces are dry before application of 
repair material.  Apply bond breaker to the bottom of the routed or sawed 
crack.  Where cracks extend through surfaces to be repaired, make the 
repair first and then tool, rout or saw the original line of the cracks 
into the repaired area.


3.7.1.2   Rate of Progress


Limit the stages of crack sealing, which includes preparation and placement 
of bond breaker, so only that length of crack that can be sealed during the 
same workday is prepared.


3.7.1.3   Time of Application


Seal prepared cracks immediately following the cleaning and drying 
process.  Walls of the prepared crack shall be surface dry, and the 
atmospheric and concrete temperatures shall be above 10 degrees C at the 
time of application of the sealant.  Provide an approved temporary seal for 
open routed cracks that cannot be sealed under the conditions specified.


3.7.1.4   Sealing


Do not apply sealant until the prepared cracks have been inspected and 
approved.  Fill the cracks from the bottom up and tool the top surface as 
indicated or as recommended by the manufacturer.  Apply sealant as 
recommended by the manufacturer.


3.7.2   Epoxy Resin Injection


3.7.2.1   Crack Preparation


Clean each crack of dust, dirt, loose concrete and unsound material by 
vacuuming or flushing with water and allowing to dry to remove free water 
in the crack.


3.7.2.2   Application of Epoxy Paste Adhesive


Insert a valve at both ends of each crack, at the junction of two cracks, 
and along the length of each crack at 16 inch intervals.  Fill crack 
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between valves with crack epoxy paste adhesive in accordance with the 
manufacturer's recommendations.


3.7.2.3   Application of Epoxy Injection Adhesive


After crack epoxy paste adhesive has hardened and cured, pump epoxy 
injection adhesive into valve at one end of crack in accordance with the 
manufacturer's recommendations.  For vertical surfaces start at lowest 
valve and work upwards.  As epoxy injection adhesive appears at next valve, 
pinch pumping valve closed and move to next valve and commence pumping.  
Continue procedure until other end of crack is reached.  Avoid delays in 
pumping operation.  After epoxy injection adhesive has hardened and cured 
grind valves off flush with concrete surface.  Coat areas of valves with 
epoxy paste adhesive and allow to harden and cure.


3.8   FIELD QUALITY CONTROL


3.8.1   General


An independent material inspection and testing contractor shall perform the 
required field inspection and test procedures outlined in this section, on 
a daily basis when concrete is being delivered or when pre-packaged mortar 
material is being batched on-site.


3.8.2   Preparations for Placing


Inspect prepared surfaces, forms, and embedded items in sufficient time 
prior to each placement of repair material to certify that the surfaces are 
ready to receive the repair material.


3.8.3   Concrete and Pre-Packaged Material Testing


3.8.3.1   Time and Mix Pot Life


Verify repair material has not exceeded allowable time or pot life. 


3.8.3.2   Sampling


Collect representative sample of fresh concrete or pre-packaged mortar 
repair material to perform test specified in conformance with ASTM C 172 
and ASTM C31/C31M. 


3.8.3.3   Temperature


Test temperature twice during each shift that the repair material is 
produced.


3.8.3.4   Air Content


Test air content twice during each shift that repair material is placed. 
Obtain samples in accordance with ASTM C 172 and test in accordance with 
ASTM C 231.


3.8.3.5   Slump


Test slump twice during each shift that repair material is produced. Obtain 
samples in accordance with ASTM C 172 and test in accordance with 
ASTM C143/C143M.
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3.8.3.6   Consolidation and Protection


Ensure that the repair material is properly consolidated, finished, 
protected, and cured. 


3.8.3.7   Splitting Tensile Tests


Prepare splitting tensile test specimens during each shift that the repair 
material is produced in accordance with ASTM C31/C31M and cure at the site 
under the same conditions as the repair. Test in accordance with 
ASTM C496/C496M.


3.8.3.8   Compression Tests


Prepare compression test specimens during each shift that the repair 
material is produced in accordance with ASTM C31/C31M and cure at the site 
under the same conditions as the repair. Test in accordance with 
ASTM C109/C109M or ASTM C39/C39M.


3.8.3.9   Curing


a.  Moist-Curing Inspections - At least once each shift, and once per 
day on nonwork days, inspect all areas subject to moist curing. 
Note and record the surface moisture condition.


b.  Sheet-Curing Inspection - At least once each shift and once per 
day on nonwork days, inspect all areas being cured using material 
sheets.


Note and record the condition of the covering and the tightness of the laps 
and tapes.


3.8.3.10   Aggregates


Test gradation in accordance with ASTM C136 and ASTM C117.  Determine the 
percent passing the No. 200 sieve by washing in accordance with ASTM C117.


3.8.4   Action Required


3.8.4.1   Placing


The placing foreman shall not permit placing to begin until he has verified 
that appropriate placement, consolidation and finishing equipment, which 
are in working order and have competent operators, are available.


3.8.4.2   Time and Mix Pot Life


Dispose of material if it is beyond the designated time or pot life.


3.8.4.3   Air Content


Whenever a test result is outside the specification limits, do not deliver 
the concrete to the forms and adjust the dosage of the air-entrainment 
admixture.


3.8.4.4   Slump


Whenever a test result is outside the specification limits, do not deliver 
the concrete to the forms and an adjustment should be made in the batch 
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weights of water and fine aggregate. The adjustments are to be made so that 
the water-cementitious materials ratio does not exceed that specified in 
the submitted concrete mixture proportion. 


3.8.4.5   Temperature


Whenever a test result is outside the specified limits, dispose of material 
and prepare a new batch.


3.8.4.6   Curing


a.  Moist-Curing Corrective Action - When a daily inspection report 
lists an area of inadequate curing, take immediate corrective 
action, and extend the required curing period for such areas by 
one (1) day.


b.  Sheet-Curing Corrective Action - When a daily inspection report 
lists any tears, holes, or laps or joints that are not completely 
closed, promptly repair the tears and holes or replace the sheets, 
close the joints, and extend the required curing period for those 
areas by one (1) day.


3.8.4.7   Laboratory Test Results


If compression, splitting tensile and/or dry shrinking test results fall 
outside of specified limits, remove defective material and install material 
meeting specified limits.


3.8.5   Final Inspection and Acceptance Testing


Following completion of the work, inspect repairs for cracking, crazing, 
delamination, unsoundness, staining and other defects. Inspect the finish 
and surface tolerances of the repairs to verify that all requirements have 
been met. Repair all surfaces exhibiting defects as directed at no cost to 
the Government when defects are due to Contractor workmanship or 
procedures. 


Perform repair acceptance pull-off bond testing in accordance with the ICRI 
Guideline No. 03730, "Guide to Using In-Situ Tensile Pull-Off Tests to 
Evaluate Bond of Concrete Surface Materials" and ASTM D 1583. 


Perform completed repair acceptance pull-off bond testing at ages 
consistent with the trial repair pull off testing. Perform a minimum of 
three pull off tests on each of the repair methods; form and pump repairs 
and hand troweling repairs. 


The location of each individual test in designated test areas should be 
selected by the Contracting Officer prior to repair application and marked 
on a drawing in order to avoid cutting the reinforcing steel during the 
test performance. 


The following acceptance criteria should be satisfied:


a.  Minimum Bond Strength
No individual test result is below 75% of the specified pull-off 
bond strength.


b.  Average Bond Strength
Average pull-off bond strength of the specimens is not less than 
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the specified strength.


3.8.6   Reports


Report the results of all tests and inspections conducted at the project 
site informally at the end of each shift and in writing weekly and deliver 
within 3 days after the end of each weekly reporting period. 


Reports on lab tests shall be submitted with 35 days of pouring operations. 


3.8.7   Manufacturer Field Service


Provide the services of a manufacturer's technical representative 
experienced in mixture proportioning and placement procedures approved for 
the repair materials. 


Provide, at no additional cost to the Government, the services of the 
manufacturer's experienced technical representative during mixture 
proportioning, planning and production. The manufacturer's representative 
shall be available for consultation by both the Contractor and the 
Contracting Officer during mixture proportioning, planning, and production 
of the materials and shall be on-site immediately prior to and during at 
least the first placement of the material, and at other times if directed. 


3.9   CLEAN UP


Clean all surfaces of concrete and adjacent facilities which are stained by 
dirt, oil, grease, fuel, or other byproducts that are created by the 
construction operations with detergent and pressure wash. Dispose of debris 
in accordance with applicable local, state, and federal laws.


3.10   PROTECTION PRIOR TO ACCEPTANCE


Where shelter or other protective measures are provided for repair during 
inclement weather, maintain such protective measures until the repair 
material has cured and discontinuance of the measures is authorized.


3.11   FINAL ACCEPTANCE


Contractor to seal all cracks in repairs prior to the end of the warranty 
period at the 11 month period. Cracks shall be repaired with a flexible 
sealer. 


        -- End of Section --
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