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EXECUTIVE SUMMARY

The project site is located off of South Bullpup Street, adjacent to Building 470, at the
Dam Neck Annex of Naval Air Station Oceana in Virginia Beach, Virginia. The
construction associated with this design-build project consists of building two facilities,
paved areas and associated infrastructure components. The main Maritime Surveillance
System Facility (Building P-603) will be constructed as a single-story structural steel
frame with the option of building a second floor in the future. The proposed second
building, the CUP building, will be constructed behind the Maritime Surveillance System
Facility and will consist of a single-story (with the option of adding a second story)
facility with concrete floor and concrete masonry walls. The finished floor elevations of
the proposed buildings are expected to coincide with the existing grades; as such, fills
of no more than 2 feet will be required on site.

Our field exploration program included eight (8) 10- to 125-foot deep Standard Penetration Test
(SPT) borings, one (1) 100-foot deep Cone Penetration Test (CPT) probe and one (1) Shear
Wave Velocity Sounding.

The results of our soil test borings indicated the presence of 3 to 4 inches topsoil at boring
locations B-3, B-4, B-5, CBR-1, CBR-2 and CBR-3 and asphalt pavement at the remaining
borings. It is noted that the soils occurring beneath the existing parking lot and boring locations
B-3 and CBR-3 are likely fill. These fill soils extended beneath the ground surface to a depth of
2 feet below grades at boring locations B-1, B-2, B-3 and CBR-3. The fill soils consisted of
CLAY (CL) with varying amounts of Sand and trace Gravel. Underlying the surficial materials
and extending to the boring termination depths ranging from 10 to 125 feet below the existing
site grades, the subsurface soils were generally arranged in a 3-layer configuration. For a
detailed soil description refer to Section 3.2 of the report.

The initial groundwater table was measured to occur at depths ranging from 2.5 to 5 feet below
the existing site grades (elevations ranging from 0.5 to 2.5 feet) at the boring locations at the
time of our site reconnaissance.  The boreholes were backfilled upon completion for safety
considerations.  As such, the reported groundwater levels may not be indicative of the static
groundwater level. In the projects’ areas, seasonal groundwater fluctuations of  2 feet or more
feet are common; however, greater fluctuations have been documented.

The following preliminary evaluations and recommendations were developed based on our field
exploration and laboratory-testing program:

 The expected structural loading conditions associated with the proposed structures are
expected to result in a net stress increase within the very soft CLAY (CL, CH) soils. The
estimated consolidation settlement is considered excessive and is not considered
suitable for conventional shallow foundation and slab-on-grade support.
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 In considering alternative foundation support to conventional shallow foundations,
vibrations must be kept to a minimum so that the adjacent building (Building 470) can
continue to operate during construction.  Additionally, the construction schedule does not
allow for surcharging the building footprints to accelerate the settlement of the
subsurface cohesive layers. Thus, the following three foundation design
recommendations are provided for the support of the frame and slab:

o H-Piles (110- to 120-foot embedment),

o Auger Cast piles (110- to 120-foot embedment),

o A ground improvement technique consisting of a combination of Rigid Inclusions and
a Load Transfer Platform followed by shallow foundation and slab on-grade support.

 Field testing program during construction to include: subgrade proofrolling, compaction
testing and pile installation monitoring.

 It is estimated that a cut of up to 5 inches in depth will be required to remove the topsoil
materials and about 8 inches in depth to remove the existing pavement sections.

 The calculated design CBR value was low (2.7) and thus, it is recommended to undercut
the pavement areas by 12 inches and underline the subgrade soils with geogrid (i.e.
Tensar® TX-130S or TX-160). To attain pavement design elevation, backfill with select
fill with a CBR value of at least 15 for support of the pavement section. An alternative
option to undercutting would be to improve the subgrade soils with lime stabilization.

 The results of our shear wave velocity testing indicate that the average shear wave
velocity recorded at the location of SCPT-01 was 630 ft/sec.  Therefore, this site may be
classified as Site Class ‘D’ in accordance with Table 1613.5.2 of the 2012 International
Building Code.

This summary briefly discusses some of the major topics mentioned in the attached report.
Accordingly, this report should be read in its entirety to thoroughly evaluate the contents.
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1.0 PROJECT INFORMATION

1.1 Project Authorization

G E T Solutions, Inc. has completed our subsurface exploration and geotechnical
engineering services for the proposed design-build Maritime Surveillance System
Facility project located in Virginia Beach, Virginia.  The geotechnical engineering
services were conducted in general accordance with the scope presented in G  E  T
Proposal No. PVB14-534G dated September 15, 2014. Authorization to proceed with
our services was received in the form of an electronic mail from the client.

1.2 Project Site Location and Description

The project site is located off of South Bullpup Street, adjacent to Building 470, at the
Dam Neck Annex of Naval Air Station Oceana in Virginia Beach, Virginia. Specifically,
the two buildings and a parking lot will be constructed adjacent to Building 470, within
the existing parking lot; and two parking lots will be built across the street from Building
470, at the football field and its adjacent green area. Site grades within the footprint of
the proposed buildings range from 4.5 to 6 feet in elevation and from 3.5 to 5.5 feet
within the proposed pavement areas (based on a plan provided by the client).

The construction associated with this design-build project consists of building two
facilities, paved areas and associated infrastructure components. The main Maritime
Surveillance System Facility (Building P-603) will be constructed as a single-story
structural steel frame with the option of building a second floor in the future. The
maximum column and wall loads associated with the structure will be 300 kips and 10
kips per linear foot, respectively, and the floor loads will be in the order of 100 pounds
per square foot. The proposed second building, the CUP building, will be constructed
behind the Maritime Surveillance System Facility and will consist of a single-story (with
the option of adding a second story) facility with concrete floor and concrete masonry
walls. The maximum column and wall loads associated with the CUP facility will be 100
kips and 5.5 kips per linear foot, respectively, and the floor loads are in the order of 250
pounds per square foot. The structural loading information was provided by the client.
The finished floor elevations of the proposed buildings are expected to coincide with the
existing grades; as such, fills of no more than 2 feet will be required on site. A site
vicinity plan is presented on the following page in Figure 1.

If any of the noted information is incorrect or has changed, please inform G  E  T
Solutions, Inc. so that we may amend the recommendations presented in this report, if
appropriate.



Preliminary Report of Subsurface Exploration & Geotechnical Engineering Services       May 5, 2015
FY-16 Maritime Surveillance System Facility
Dam Neck Annex, Virginia Beach, Virginia
G E T Project No:  VB15-105G

2

Figure 1: Site Vicinity Plan (ADC The Map People)

1.3 Purpose and Scope of Services

The purpose of this study was to obtain information on the general subsurface
conditions at the proposed project site. The subsurface conditions encountered were
then evaluated with respect to the available project characteristics. In this regard,
engineering assessments for the following items were formulated:
1. General assessment of the soils revealed by the borings performed at the site.
2. General location and description of potentially deleterious material encountered

in the borings that may interfere with construction progress or structure
performance, including existing fills or surficial/subsurface organics.

3. Soil subgrade preparation, including stripping, grading and compaction.
Engineering criteria for placement and compaction of approved structural fill
material.

4. Construction considerations for fill placement, subgrade preparation, and
foundation excavations.

5. Foundation support recommendations for the proposed buildings, including
different foundation alternatives and estimated settlement.
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6. Typical pavement section based on the field exploration activities (3 site borings
and 3 CBR tests) and our experience with similar soil conditions.

7. Seismic site class determination in accordance with the 2012 International
Building Code.

The scope of services did not include an environmental assessment for determining the
presence or absence of wetlands or hazardous or toxic material in the soil, bedrock,
surface water, groundwater or air, on or below or around this site.  Prior to development
of this site, an environmental assessment is advisable.

2.0 FIELD AND LABORATORY PROCEDURES

2.1 Field Exploration

In order to explore the general subsurface soil types and to aid in developing associated
foundation and pavement design parameters, the following Standard Penetration Test
(SPT) borings were drilled throughout the site:

 three (3) 100- to 125-foot deep SPT borings (designated as B-1 through B-3) were
drilled within the proposed main Maritime Surveillance Systems Facility;

 two (2) 80-foot SPT borings (designated as B-4 and B-5) were drilled within the
footprint of the proposed CUP building;

 and three (3) 10-foot deep SPT borings (designated as CBR-1 through CBR-3)
were drilled within the proposed pavement areas.

Borings B-1 and B-5 were offset 15 feet to the southwest from the original locations due to
conflicts with underground utilities. Infiltration testing was proposed to be performed on-
site; however, the location of the stormwater management area had not been identified at
the time of this reporting.  This testing will be performed at a later date.

The SPT borings were performed with the use of hollow stem auger and rotary wash
“mud” drilling procedures in general accordance with ASTM D 1586.  The tests were
performed continuously from the ground surface to depths of 10 and 12 feet, and at 3-
and 5-foot intervals thereafter. The soil samples were obtained with a standard 1.4” I.D.,
2” O.D., 30” long split-spoon sampler. The sampler was driven with blows of a 140 lb.
hammer falling 30 inches, using an automatic hammer. The number of blows required to
drive the sampler each 6-inch increment of penetration was recorded and is shown on
the boring logs. The sum of the second and third penetration increments is termed the
SPT N-value (uncorrected for automatic hammer). A representative portion of each
disturbed split-spoon sample was collected with each SPT, placed in a glass jar, sealed,
labeled, and returned to our laboratory for review. The boreholes were backfilled with
cement grout and soil spoils.
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Two (2) relatively undisturbed, 3-inch diameter, thin-walled Shelby tube samples were
collected from the cohesive soils encountered at depths ranging from 10 to 12 and 53 to
55 feet below grades at boring location B-4. The Shelby tube samples were obtained by
hydraulically pressing a 3-inch outside diameter Shelby tube into the targeted soils
using the drill rig. The tubes were sealed in general accordance with ASTM standards
and returned to G E T Solutions, Inc.’s Virginia Beach laboratory for extraction,
classification and consolidation testing (ASTM D 2435).

Additionally, a seismic cone penetrometer test (SCPTu) was completed to a depth of
approximately 100 feet beneath the existing ground surface in the center of the
proposed Maritime Surveillance System Facility.  The SCPTu and the dilatometer test
were advanced using a 20-ton, track mounted rig and performed by ConeTec, Inc.
personnel.

The boring and probe/sounding locations were established by G E T Solutions, Inc.
and the client and staked in the field by a representative of G E T Solutions, Inc. The
approximate boring locations are shown on the attached “Boring and Probe/Sounding
Location Plan” (Appendix I), which was reproduced based on the site plan provided by
the client. It is noted that “Miss Utility of Virginia” was called to mark existing underground
utilities at the site in addition to retaining the services of a private utility locator for the same
(confirmatory) purpose.

2.2 Laboratory Testing

Representative portions of all soil samples collected during drilling were sealed in glass
jars, labeled and transferred to our laboratory for classification and analysis. The soil
classification was performed by a Geotechnical Engineer in accordance with ASTM
D2488. A summary of the soil classification system is provided in Appendix II.
Representative split spoon soil samples were selected and subjected to natural
moisture, #200 sieve wash and Atterberg Limits testing in order to corroborate the visual
classification.  These test results are summarized in the table presented in Appendix III
and in the soil test boring logs presented in Appendix IV.  The general subsurface soil
profile is presented in Appendix V.

The selected representative bulk subgrade soil samples were subjected to natural
moisture content, -#200 sieve, Atterberg Limits, Standard Proctor, and CBR testing in
accordance with ASTM standards. A summary of the CBR test results and the moisture
density relationship curves (Proctor Curves) are presented in Appendix VI.
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Two (2) one-dimensional consolidation tests were performed at our Virginia Beach
laboratory in general accordance with ASTM D 2435 on the specimens extracted from
the Shelby tube samples obtained at boring location B-4. The consolidation test results
of the specimen extracted from the Shelby tube obtained at depths ranging from 10 to
12 feet below grades were difficult to interpret and analyze and are not included in this
report. It appears that the Shelby tube was disturbed during extraction. More detailed
information is provided in the “Shelby Tube Classification” presented in Appendix VII. A
representative specimen from each of the Shelby tubes was also subjected to natural
moisture content, Atterberg Limits, and -#200 sieve testing.

The consolidation test results are presented in Table I and the comprehensive test
results are provided in Appendix VIII.

Table I-Consolidation Test Results
Boring

No.
Depth

(Ft)
Overburden

(tsf)
Pc

(tsf) OCR Cc Cr eo

B-4 53-55 1.8 2.47 1.37 0.51(1) 0.08(1) 1.109
Note: (1) Values obtained from re-constructed consolidation curve.

3.0 SITE AND SUBSURFACE CONDITIONS

3.1 Site Geology

The project site lies within a major physiographic province called the Atlantic Coastal
Plain. Numerous transgressions and regressions of the Atlantic Ocean have deposited
marine, lagoonal, and fluvial (stream lain) sediments.  The regional geology is very
complex, and generally consists of interbedded layers of varying mixtures of sands, silts
and clays.  Based on our review of existing geologic and soil boring data, the geologic
stratigraphy encountered in our subsurface explorations generally consisted of marine
deposited sands, silts and clays, and late Pliocene age deposits.

In order to obtain information regarding historical land use of the project site and its
vicinity, we reviewed the 1893 and 2000 United States Geological Survey (USGS)
geological maps for Virginia Beach, Virginia.  From this review, it appears that the area
of the project site has not been previously developed. A copy of the 1983 USGS
geological map which includes the project site and its surroundings is provided in
Appendix IX.
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3.2 Subsurface Soil Conditions

The results of our soil test borings indicated the presence of 3 to 4 inches topsoil at boring
locations B-3, B-4, B-5, CBR-1, CBR-2 and CBR-3 and asphalt pavement at the remaining
borings. The pavement section consisted of 2 inches of asphalt pavement underlain by 5.5
inches of aggregate base material at boring locations B-1 and B-2.  It is noted that the soils
occurring beneath the existing parking lot and boring locations B-3 and CBR-3 are likely fill.
These fill soils extended beneath the ground surface to a depth of 2 feet below grades at boring
locations B-1, B-2, B-3 and CBR-3. The fill soils consisted of CLAY (CL) with varying amounts of
Sand and trace Gravel. Underlying the surficial materials and extending to the boring
termination depths ranging from 10 to 125 feet below the existing site grades, the subsurface
soils were generally arranged in a 3-layer configuration.

Stratum I: The initial soil layer extended to depths ranging from 2 to 6 feet below grades.
The recovered soils consisted of SAND (SC, SP, SM) with varying amounts of
Clay and Silt. The Standard Penetration Test results (N-values) recorded in these
granular soils were noted to range between 4 to 18 blows-per-foot, indicating a
very loose to medium dense relative density.

Stratum II: The second soil layer extended beneath the first soil layer to a depth of 116.5
feet below grades. The recovered soils consisted of intermittent very soft marine
clays (CL, CH) and SAND (SP, SC, SM) soils. The N-values recorded within the
CLAY soils ranged from Weight-of-Hammer (WOH) to 6 blows-per foot, indicating
a very soft to medium stiff consistency.  The N-values recorded within the SAND
soils ranged from 3 to 78 blows-per-foot, indicating a very loose to very dense
relative density. The intermittent clay and sand layers varied in thickness.

Stratum III:  The third and final soil layer extended beneath the second soil layer to a depth of
125 feet below grades (only at boring location B-3). The recovered soils
consisted of SAND (SP-SM) soils with varying amounts of Silt and marine shell
fragments which are identified as the Yorktown Formation. The N-values
recorded within the soils ranged from 24 to 41 blows-per foot, indicating a
medium dense to dense relative density.

The subsurface descriptions are of a generalized nature provided to highlight the major
soil strata encountered. The records of the subsurface exploration are included on the
“Boring Log” sheets (Appendix IV) and in the “Generalized Soil Profile” (Appendix V),
which should be reviewed for specific information as to the individual borings. The
stratifications shown on the records of the subsurface exploration represent the
conditions only at the actual boring locations. Variations may occur and should be
expected between boring locations. The stratifications represent the approximate
boundary between subsurface materials and the transition may be gradual or occur
between sample intervals. It is noted that the topsoil designation references the
presence of surficial organic laden soil, and does not represent any particular quality
specification. It is recommended that this material be tested for approval prior to use.



Preliminary Report of Subsurface Exploration & Geotechnical Engineering Services       May 5, 2015
FY-16 Maritime Surveillance System Facility
Dam Neck Annex, Virginia Beach, Virginia
G E T Project No:  VB15-105G

7

It is noted that the results of the cone penetrometer test (CPT) probe/sounding were
consistent with those of the SPT borings (to the depths explored). The comprehensive
results of the CPT test are provided in Appendix X.

3.3 Groundwater Information

The groundwater level was recorded at the boring locations and as observed through
the relative wetness of the recovered soil samples during the drilling operations.  The
initial groundwater table was measured to occur at depths ranging from 2.5 to 5 feet
below the existing site grades (elevation of 0.5 to 2.5 feet) at the boring locations at the
time of our site reconnaissance.  The boreholes were backfilled upon completion for
safety considerations.  As such, the reported groundwater levels may not be indicative
of the static groundwater level.  A temporary groundwater well will be installed once the
location of the stormwater management area is identified.

As subsurface soils begin to dry, moisture moves upwards through the soil profile by
means of capillary action. Based on the subsurface soil composition (soils containing
more than 30% of fines by weight), these initial groundwater readings (based on the
relative wetness of the soils) could be in part attributed to the capillary action of the
soils. As such, if the static groundwater elevation is critical to the design of the proposed
structures and site infrastructure it is recommended to install temporary groundwater
monitoring wells to substantiate these initial readings.

Groundwater conditions will vary with environmental variations and seasonal conditions,
such as the frequency and magnitude of rainfall patterns, as well as man-made
influences, such as existing swales, drainage ponds, underdrains and areas of covered
soil (paved parking lots, sidewalks, etc.).  Seasonal groundwater fluctuations of  2 feet
are common in the project’s area; however, greater fluctuations have been documented.
We recommend that the contractor determine the actual groundwater levels at the time
of the construction to determine groundwater impact on the construction procedures.

4.0 EVALUATIONS AND RECOMMENDATIONS

Our recommendations are based on the previously discussed project information, our
interpretation of the soil test borings, cone penetration test probe/sounding, laboratory
data and our observations during our site reconnaissance. If the proposed construction
should vary from what was described, we request the opportunity to review our
recommendations and make any necessary changes.

The expected structural loading conditions (foundations and slab) associated with the
proposed Maritime Surveillance System Facility and CUP Building are expected to
result in a net stress increase within the very soft CLAY (CL, CH) soils.  Based on our
analyses, long term settlement magnitudes of approximately 3 to 6 inches are expected
to occur within the subsurface soils as a result of the structural loads. This consolidation
settlement is considered excessive and is not considered suitable for conventional
shallow foundation and slab-on-grade support.



Preliminary Report of Subsurface Exploration & Geotechnical Engineering Services       May 5, 2015
FY-16 Maritime Surveillance System Facility
Dam Neck Annex, Virginia Beach, Virginia
G E T Project No:  VB15-105G

8

Two other factors influence the selection of the foundation.  First, vibrations must be
kept to a minimum so that the adjacent building (Building 470) can continue to operate
during construction.  Second, the construction schedule does not allow for surcharging
the building footprints to accelerate the settlement of the subsurface cohesive layers.
Considering these factors, three foundation design recommendations are provided for
the support of the frame and slab of the proposed facilities in the following sections of
this report. Alternative 1 consists of impact driving H-Piles (110- to 120-foot
embedment); alternative 2 consists of installing Auger Cast piles (110- to 120-foot
embedment); and alternative 3 consists of a ground improvement technique which
consists of a combination of rigid inclusions and a load transfer platform followed by
shallow foundation and slab on-grade support.

4.1 Clearing and Grading

Prior to proceeding with construction, all root mat, topsoil, asphalt pavement and other
deleterious materials should be stripped from the footprint of the construction areas. It is
estimated that a cut of up to 5 inches in depth will be required to remove the topsoil
materials and about 8 inches in depth to remove the pavement sections. These cuts are
expected to extend deeper in isolated areas to remove deeper deposits of unsuitable
soils, which become evident during the clearing. It is recommended that the clearing
operations extend laterally at least 5 feet beyond the perimeter of the proposed
construction areas.

The results of our field exploration program indicated that the subsurface soils were
generally comprised of FILL (CL) and SAND (SC) soils. Also, the bulk soil samples
indicated natural moistures up to 11.7 % above optimum moisture (as determined by
means of laboratory testing). Accordingly, combinations of excess surface moisture
from precipitation ponding on the site and the construction traffic, including heavy
compaction equipment, may create pumping and general deterioration of the bearing
capabilities of the surface soils. Therefore, undercutting to remove unstable surface
soils should be anticipated. The extent of the undercut will be determined in the field
during construction based on the outcome of the field testing procedures (subgrade
proofroll).
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4.2 Subgrade Preparation

Following the clearing operation, the exposed subgrade soils should be densified with a
large static drum roller.  After the subgrade soils have been densified, they should be
evaluated by G E T Solutions, Inc. for stability.  Accordingly, the subgrade soils should
be proofrolled to check for pockets of loose material hidden beneath a crust of better
soil.  Several passes should be made by a large rubber-tired roller or loaded dump truck
over the construction areas.  The number of passes will be determined in the field by
the Geotechnical Engineer depending on the soils conditions.  If necessary, any
pumping and unstable areas observed during proofrolling (beyond the initial cut) should
be stabilized at the direction of the Geotechnical Engineer.

4.3 Structural Fill and Placement

Any material to be used for structural fill should be evaluated and tested by G  E  T
Solutions, Inc. prior to placement to determine if they are suitable for the intended use.
Suitable structural fill material should consist of sand or gravel containing less than 25%
by weight of fines (SP, SM, SW, GP, GW), having a liquid limit less than 20 and plastic
limit less than 6, and should be free of rubble, organics, clay, debris and other
unsuitable material.

All structural fill should be compacted to a dry density of at least 95% of the Modified
Proctor maximum dry density (ASTM D1557). In general, the compaction should be
accomplished by placing the fill in maximum 10-inch loose lifts and mechanically
compacting each lift to at least the specified minimum dry density.  A representative of
G E T Solutions, Inc. should perform field density tests on each lift as necessary to
assure that adequate compaction is achieved.

Backfill material in utility trenches within the construction areas should consist of
structural fill (as previously above), and should be compacted to at least 95 percent of
ASTM D1557.  This fill should be placed in 4 to 6 inch loose lifts when hand compaction
equipment is used.

Care should be used when operating the compactors near existing structures to avoid
transmission of the vibrations that could cause settlement damage or disturb occupants.
In this regard, it is recommended that the vibratory roller remain at least 25 feet away
from existing structures; these areas should be compacted with small, hand-operated
compaction equipment.

4.4 Suitability of On-site Soils

The shallow subsurface soils consisted of FILL (CL) and SAND (SC) that do not appear
to be suitable for reuse as structural fill.  Further classification testing (natural moisture
content, gradation analysis, and Proctor testing) should be performed in the field during
construction to evaluate the suitability of excavated soils for reuse as fill within
construction areas.
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4.5 Deep Foundation System-Alternative 1 & Alternative 2

We evaluated driven HP-Piles and Auger Cast Pile foundation systems to support the
framing and slab of the proposed Maritime Surveillance System Facility and the CUP
building. Driven square, pre-cast, pre-stressed concrete (SPPC) piles are not
recommended due to the alternating layers of soft marine clays and very dense sand
soils.  The dense to very dense sand soils would result in pile penetration refusal prior
to reaching the design pile tip embedment depth. Furthermore, the thickness of clay and
sand layers is inconsistent, ranging from 10 to 24 feet, resulting in an unreliable bearing
stratum for piles.

The vibrations generated when driving SPPC piles are of concern as indicated by the
client. The first foundation alternative, driven HP-Piles, generate vibrations of lesser
magnitude than concrete piles do and are better suited to penetrate the intermittent
dense SAND strata on-site. The second foundation alternative, Auger Cast Piles,
consist of drilling to a desired depth with continuous flight auger. Then, as the auger is
slowly withdrawn, concrete grout is injected through the auger’s stem.  This installation
method minimizes the noise and vibrations typically associated with driven piles and
produces relatively high frictional capacities. At least 48 hours should be allowed for
grout set-up before augering for another pile in the same pile cap.

The workmanship is critical for the Auger Cast piling system to be successful.  As such,
it is recommended to retain the services of G  E  T  Solutions,  Inc. to perform
construction inspection services during the project implementation.  The duties of the
inspector will be described in more detail in the following sections.

We conducted pile capacity analyses using static formulas with coefficients
recommended by Geoffrey Meyerhoff and George Sowers. The analyses include the
contributions of shaft friction and end bearing to the pile capacity. The piles are
expected to derive their capacity from a combination of shaft friction and end bearing in
the denser SAND layers. Table III provides our recommended pile capacities, and
embedment depths.

Table III-Pile Design Recommendations

Pile Type &
Dimensions

Pile Tip Elevation
(ft)

Embedment
Depth (ft)

Allowable
Capacity in

Compression
(tons)

Allowable Capacity in
Tension
(tons)

HP14x102 -105 to -110 feet  110 to 115 feet 60 to 70 20 to 23

Auger Cast Pile
18-in. diameter

-105 to -110 feet  110 to 115 feet 100 to 110 30 to 33
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4.5.1 Lateral Capacity Analysis

We conducted lateral analyses using L-Pile, a computer software package by
ENSOFT . The software requires as input, quantitative data related to strength and
deformation behavior of the subsurface materials, the structural properties of the pile,
and an understanding of shaft/soil interaction during lateral loading.  The program
calculates the lateral deflections, internal moment forces and internal shear forces
experienced by a pile subjected to the specific loading conditions.  The program does
not analyze whether the pile is structurally capable of resisting the moments and shear
stresses generated.  This analysis should be performed by the project structural
engineer.

According to the 2012 IBC, Section 1810.3.3.2, the allowable lateral load is not more
than one-half of the load that produces a gross lateral movement of 1 inch (25 mm) at
the lower of the top of foundation element and the ground surface.  Therefore, the
lateral capacity analysis was divided in two steps.  Step one consisted of determining
the lateral load that produces a gross lateral movement of 1 inch.  The second step
consisted of performing the lateral capacity analysis with ½ the load calculated in Step
1. The results of these analyses are presented in Appendix XI (L-Pile Analysis: HP-
Section Piles) and Appendix XII (L-Pile Analysis: Auger Cast Pile). Summaries of the
lateral capacity analyses are presented in Table IV and Table V.

Table IV-Lateral Capacity Analysis/14-inch HP-Pile
Characteristics HP 14-102 HP 14-102

Pile Length/Embedment Depth 110 ft. 110 ft.
Pile-Head Fixity Conditions Free-end Fixed-end

P1=Lateral Load that Produces 1-inch of
Lateral Movement 24.5 Kips 45.7 Kips

P2=½ P1 (per 2012 IBC, Section
1810.3.3.2) 12.2 Kips 22.8 Kips

Maximum Horizontal Deflection 0.35 inches 0.28 inches
Axial Load 240 Kips 240 Kips

Maximum Moment Reaction 675.0 in-Kips 1,460.7 in-Kips
Maximum Shear Reaction 12.2 Kips 22.8 Kips

Table V-Lateral Capacity Analysis/Auger Cast Pile
Characteristics 18-in. Auger Cast 18-in. Auger Cast

Pile Length/Embedment Depth 110 ft. 110 ft.
Pile-Head Fixity Conditions Free-end Fixed-end

P1=Lateral Load that Produces 1-inch of
Lateral Movement 42.4 Kips 70.5 Kips

P2=½ P1 (per 2012 IBC, Section
1810.3.3.2) 21.2 Kips 35.2 Kips

Maximum Horizontal Deflection 0.31 inches 0.27 inches
Axial Load 400 Kips 400 Kips

Maximum Moment Reaction 1,409.7 in-Kips 3,281.3 in-Kips
Maximum Shear Reaction 21.2 Kips 35.2 Kips
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4.5.2 Pile Group Settlement

Based on the results of load tests performed on piles driven in similar soils conditions, it
is anticipated that the total butt settlements (including elastic shortening) will not exceed
about ½-inch, which is the settlement necessary to mobilize the soil/pile capacity in
combination with the pile group settlements due to the stress increase in the underlying
soils.

4.5.3 Test Piles Program-Alternative 1/HP-Piles

We recommend that a test pile program be implemented on the HP-Piles for the
purpose of assisting in the development of final tip elevations and to confirm that the
contractor’s equipment and installation methods are acceptable.  The test program
should involve at least four (4) test piles at each proposed building to provide an
indication of various driving and/or installation conditions. The test pile locations should
be established by the Geotechnical Engineer based on the structural characteristics. It
is important to note the relationship between the required testing and our design
assumptions.  We chose safety factors based upon the recommended pile testing
program.  The pile testing program will include a dynamic evaluation with a Pile Driving
Analyzer (PDA).

The piles should be driven using the drive system submitted by the contractor and
approved by the geotechnical engineer.  Test pile lengths should be at least ten feet
longer than anticipated production pile lengths to ensure that the required capacity is
developed, to allow for refinement of estimated capacities, and for dynamic and static
testing reasons.

The indicator piles installed during the Test Pile Program, which satisfy the geotechnical
engineer’s requirements for proper installation, may also be used as permanent
production piles.

The contractor should include in his equipment submittal a Wave Equation Analysis
(using GRLWEAPTM software) modeling the behavior of the test piles during driving, or
what is termed by GRL as a “Drivability Study”. The primary intent of the Wave Equation
Analysis is to estimate the feasibility of the contractor’s proposed pile driving system
with respect to installing the piles. Since the results of the Wave Equation Analyses are
dependent on the chosen hammer, the pile type and length, and the subsurface
conditions, it is likely that at least one Wave Equation Analysis per hammer will be
required.

Pile driving equipment should not be mobilized for the test piles until the Wave Equation
Analyses have been submitted and approved by the geotechnical engineer. If the
contractor’s proposed pile driving system is rejected, subsequent submittals of
alternative drive systems should also include appropriate Wave Equation Analyses that
are subject to the approval of the geotechnical engineer. The Wave Equation Analyses
are also used to estimate:
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 Compressive and tensile stresses experienced by the modeled pile during driving

 The total number of blows required to install the pile

 Driving resistance (in terms of blows per foot) within the various soil strata the
pile is embedded in

 Driving time
The results of the WEAP analyses are highly dependent on the many input parameters
related to the soil conditions, static pile capacity estimates, as well as specific
characteristics associated with different makes and models of pile driving hammers.

4.5.3.1 Dynamic Testing-Alternative 1/HP-Piles

Dynamic testing was developed as a method of improving upon the reliability of the
wave equation and other dynamic predictions by actually measuring the acceleration
and strain of a pile during driving. This technique was developed in the mid-1960's and
has been continually refined. The use of dynamic pile testing has permitted the
possibility of checking the driving stresses in the pile and the hammer performance
during pile driving.  It is also possible to estimate the static capacity of the pile based
upon the strain and acceleration measurements taken during pile driving.

The test pile installation should be monitored by the Geotechnical Engineer using the
PDA, an electronic device that records driving stresses and pile/soil interactions, among
other things. The PDA results will confirm that the pile driving system (hammer
type/energy, cushion type/ thickness, etc.) can successfully install the piles without over
stressing them in compression or tension.

No sooner than 7 days after installation, all of the test piles should be re-struck while
being monitored with the PDA. This test establishes the “static capacity” of the pile. The
initial hammer blow during re-strike activities is critical to the quality of dynamic data
with respect to capacity interpretation. The contractor should make every effort to insure
an initial high-energy blow of the hammer.  After several blows during re-strike activities,
pore pressures increase, soil setup diminishes, and ultimate pile capacities (as recorded
by the PDA) decrease. Loss of estimated static capacity following repeated hammer
blows is the reason the initial blows are critical.

The dynamic data recorded by the PDA during restrike testing should be further refined
by using CAPWAP® analysis.  CAPWAP® analysis, not the initial assessment of
capacity determined by the PDA, should be the basis of static pile capacity estimates.
Interpretation of CAPWAP® data, in the context of the subsurface soil conditions and
previous static pile capacity estimates, should allow the Geotechnical Engineer to
estimate ultimate pile capacities and recommend appropriate production pile lengths.
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Our previous experience with the PDA indicates that a significant cost savings may be
realized if the PDA is properly utilized to monitor the installation of test piles, confirm pile
capacity in production installations, and monitor potentially damaging stresses during
driving.  The use of the PDA permits the confirmation of allowable compression and
uplift capacities and pile integrity on several piles for a cost similar to or less than that of
a single full-scale static load test.  We recommended the owner retain the services of
the Geotechnical Engineer to perform the dynamic testing, not the installation
contractor, to avoid possible conflicts of interest.

4.5.3.2 Establishing Pile Driving Criteria-Alternative 1/HP-Piles

Prior to driving production piles, the geotechnical engineer should establish the criteria
for pile installation.  The criteria will be based on the data collected during monitoring of
the test pile installation and the subsequent restriking. The intent of establishing driving
criteria is to facilitate installation of the production piles without damage and to provide a
means of establishing when piles have achieved the design capacities. The driving
criteria may include: hammer type, hammer energy, ram weight, hammer cushion type
and thickness, required tip elevations and driving resistance necessary to achieve
capacities, and possibly predrilling recommendations (if the test pile results warrant the
need).

4.5.3.3 Allowable Driving Stresses-Alternative 1/HP-Piles

Based on the literature provided by ASCE (Design of Pile Foundations), allowable
tension and compression stresses are given for both the lower and upper regions of the
pile (conservatively defined as the embedded versus the exposed lengths of the pile,
respectively).  Since the lower region of the pile is subject to damage during driving, the
basic allowable stress should have a high factor of safety.  The upper region of the pile
may be subject to the effects of bending and buckling as well as axial loading.  Since
damage in the upper region of a pile is usually apparent during driving, a higher
allowable stress is permitted.  The upper region of the pile is actually designated as a
beam-column, with due consideration to lateral support conditions.

4.5.3.4 Hammer Types and Energies-Alternative 1/HP-Piles

In comparing hammers of equal energy, hammers with heavier rams and lower impact
velocities are less likely to cause damaging stresses in steel piles. Hammers with
proportionally higher ram weights and short stroke heights (low impact velocities) are
usually air, steam and hydraulic driven, and not diesel fueled.  Typically, the hammers
used in driving of steel H-piles have ram weights of about .75 to 1.5 the weight of the
pile itself.  The actual determination of an acceptable ram weight should be determined
through the results of the Test Pile Program.  If the contractor elects to use a diesel
hammer, we recommend a critical, detailed review of the contractor’s Wave Equation
Analysis prior to driving the test piles.
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4.5.4 Pile Load Test-Alternative 2/Auger Cast Piles

We recommend the installation of at least four (4) test piles within each building footprint
and performing at least two (2) pile load test to confirm the design pile depth and
capacity.  The load test should be performed in accordance with ASTM D 1143-Quick
Test Method for Piles Under Static Axial Compressive Load. Strain gauges should be
deployed with the test piles at approximate 10-foot intervals to determine the load
transfer profile. The pile load test should be performed under the observation of the
Geotechnical Engineer or his representative who should record the dial gage readings.
The records of the pile load test should be reviewed by the Geotechnical Engineer and
the Structural Engineer to verify the pile design criteria. The production piles should be
installed using the same equipment and methods as for the test pile.

4.5.5 Pile Installation Monitoring: HP-Piles and Auger Cast Piles

The geotechnical engineer or his representative should observe the installation of the
test piles and all production piles. The purpose of the geotechnical engineer’s
observations is to determine if production installations are being performed in
accordance with the previously derived criteria. The field duties of the geotechnical
engineer (or a qualified engineer’s representative) should include the following:

 Being knowledgeable of the subsurface conditions at the site and the project-
specific criteria.

 Being aware of aspects of the installation including type of pile equipment and
pile installation tolerances.

 Keeping an accurate record of pile installation and driving procedures.

 Documenting that the piles are installed to the proper depth indicative of the
intended bearing stratum.

 Informing the geotechnical engineer of any unusual subsurface conditions or
driving conditions.

 Notifying the structural engineer when unanticipated difficulties or conditions are
encountered.

 Generally confirming that the pile driving equipment is operating as anticipated.

 Confirming from visual appearance that the piles are not damaged during
installation and observing the piles prior to installation for defective workmanship.
The geotechnical engineer should review all driving records prior to pile cap
construction (HP-Piles).

 Recording the number of hammer blows for each foot of driving (HP-Piles).

 Record the energy rating of the hammer (HP-Piles).

 Perform flow cone testing to insure specification requirements are met (Auger
Cast piles).

 Mold grout compressive strength test specimens (Auger Cast piles).
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 Document quantity of grout pumped into each pile hole (Auger Cast piles).

 Provide rated load capacity of the pile (Auger Cast piles).

4.6 Rigid Inclusions with Load Transfer Platform-Alternative 3

Alternatively, ground improvements in the form of rigid inclusions in combination with a
load transfer platform can be implemented within the footprints of the proposed Maritime
Surveillance System Facility and the CUP Building. Once the ground improvements
have been successfully implemented, the structures can be supported on shallow
foundations with slabs on-grade.

Rigid Inclusions® (Hayward Baker, Inc.) are high modulus, controlled stiffness columns
constructed through compressible soils to reduce settlement. These columns would be
installed to a depth of 40 feet below current grades and would penetrate the very soft to
soft CLAY soils of Stratum III and Stratum IV.  Additionally, a load transfer platform
would be constructed on top of the rigid inclusions to provide a base for the shallow
foundations and slabs on-grade. The load transfer platform consists of one or more
layers of geosynthetic reinforcement placed between the top of the Rigid Inclusions and
the bottom of the footings. Settlement magnitudes would be in the order of 1 ¼ to 1 ½
inches and, as reported by the specialty contractor, the majority of this settlement would
occur during construction.

A similar ground-improvement option consists of Armorpact® (GeoStructures, Inc.). The
Geopier Armorpact® system creates strong and stiff Rammed Aggregate Pier ®
elements in very weak soils. The patented system is a cost effective solution for
supporting structures in soft clays.  Construction begins by inserting a driving mandrel
within the Armorpact sleeve and driving the sleeve to the design depth.  Aggregate is
then placed within the confining sleeve and compacted with the mandrel.  Applied loads
are supported by the densely compacted aggregate that is laterally confined by the
sleeve. Once this ground improvement system is successfully installed, the structures
may be supported on shallow foundations and slabs on-grade.

Since, the design of the ground improvement systems is proprietary, it is recommended
to contact the specialty contractor directly for more project-specific information. A
qualified inspector should verify that the piles are bearing on competent materials and
that the installation procedures comply with the manufacturer’s recommendations.

4.7 Pavement Design

The California Bearing Ratio (CBR) test results indicated soaked CBR values ranging
from 2.3 to 7.5 at boring locations CBR-1 through CBR-3. The collected bulk soil
samples have an average soaked CBR value of 4.2. In accordance with VDOT
standards the average soaked CBR value was multiplied by a factor of two-thirds to
determine a pavement design CBR value. The two-thirds factor provides the necessary
safety margins to compensate for some non-uniformity of the soil. Therefore, a CBR
value of 2.7 should be used in designing the pavement sections.
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Based on the low design CBR value, it is recommended to undercut the pavement
areas by 12 inches and underline the subgrade soils with geogrid (i.e. Tensar® TX-
130S or TX-160). To attain pavement design elevation, backfill with select fill with a
CBR value of at least 15 for support of the pavement section. The recommended
pavement section thicknesses are presented in Table VI.

Table VI-Typical Pavement Sections
Hot Mix Asphalt

Section Surface
(SM-12.5A)

Base
(BM-25.0)

Concrete(1) Aggregate
Base(2) Subgrade(3)

Asphalt
(Light Duty) 1.5” 2” - 8” Stable

Asphalt
(Heavy Duty) 2” 3” - 8” Stable

Rigid(4) - - 7” 7” Stable
Notes: (1)  Concrete minimal flexural strength of 650 psi at 28 days.

  (2)  VDOT Type 21-A or 21-B, compacted to a dry density of at least 95% of the Modified Proctor
maximum dry density, in accordance with ASTM Specification D1557.

  (3)  Compacted to a dry density of at least 95% of the Modified Proctor maximum dry density, in
accordance with ASTM Specification D1557. Lined with Geogrid and approved by the Geotechnical
Engineer.

(4)  Reinforcement to be determined by the design Civil Engineer.

The bottom of the proposed undercut is expected to be near the groundwater level at
the time of construction, therefore, the subgrade soils are likely to become more
unstable during grading operations. An alternative option to undercutting would be to
improve the subgrade soils with lime stabilization.

Actual pavement section thickness should be provided by the design civil engineer
based on traffic loads, volume, and the owners design life requirements.  The presented
sections correspond to thickness representative of typical local construction practices
and as such periodic maintenance should be anticipated. All pavement material and
construction procedures should conform to Virginia Department of Transportation
(VDOT) requirements.

4.8 Seismic Evaluation

The results of our shear wave velocity testing indicate that the average shear wave
velocity recorded at the location of SCPT-01 (upper 102.2 feet) was 630 ft/sec.
Therefore, this site may be classified as Site Class ‘D’ in accordance with Table
1613.5.2 of the 2012 International Building Code. The comprehensive results of the
SCPT probe/sounding are presented in Appendix XII.
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5.0 CONSTRUCTION CONSIDERATIONS

5.1 Drainage and Groundwater Concerns

It is expected that dewatering will be required for excavations that extend below
groundwater table level. Dewatering from excavations above the groundwater level (at
the time of this reporting 2.5 to 5 feet below current grades) is expected to be
accomplished by pumping from sumps. Dewatering at depths below the groundwater
level may require well pointing and/or shoring.

It would be advantageous to construct all fills early in the construction. If this is not
accomplished, disturbance of the existing site drainage could result in collection of
surface water in some areas, thus rendering these areas wet and very loose.
Temporary drainage ditches should be employed by the contractor to accentuate
drainage during construction.  Again, we recommend that the contractor determine the
actual groundwater levels at the time of construction to determine groundwater impact
on this project.

5.2 Site Utility Installation

The base of the utility trenches should be observed by a qualified inspector prior to the
pipe placement to verify the suitability of the bearing soils.  Based on the results of our
field exploration program it is expected that the utilities located below the groundwater
level (at the time of this reporting 2.5 to 5 feet below current grades) will bear in the wet
granular and, in some instances, cohesive soils. In these instances the bearing soils
may require some stabilization to provide suitable bedding.  This stabilization is
commonly accomplished by adding 12 inches or more of bedding stone (Type VDOT #
57).

The resulting excavations should be backfilled with structural fill, as described in Section
4.3 of this report.  Imported fill should be included in the construction budget to backfill
the utility excavations within the construction areas.

5.3 Excavations

In Federal Register, Volume 54, No. 209 (October, 1989), the United States Department
of Labor, Occupational Safety and Health Administration (OSHA) amended its
“Construction Standards for Excavations, 29 CFR, part 1926, Subpart P”.  This
document was issued to better ensure the safety of workmen entering trenches or
excavations.  It is mandated by this federal regulation that all excavations, whether they
be utility trenches, basement excavation or footing excavations, be constructed in
accordance with the new (OSHA) guidelines. It is our understanding that these
regulations are being strictly enforced and if they are not closely followed, the owner
and the contractor could be liable for substantial penalties.
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The contractor is solely responsible for designing and constructing stable, temporary
excavations and should shore, slope, or bench the sides of the excavations as required
to maintain stability of both the excavation sides and bottom.  The contractor’s
responsible person, as defined in 29 CFR Part 1926, should evaluate the soil exposed
in the excavations as part of the contractor’s safety procedures.  In no case should
slope height, slope inclination, or excavation depth, including utility trench excavation
depth, exceed those specified in local, state, and federal safety regulations.

We are providing this information solely as a service to our client. G E T Solutions,
Inc. is not assuming responsibility for construction site safety or the contractor’s
activities; such responsibility is not being implied and should not be inferred.

6.0 REPORT LIMITATIONS

The recommendations submitted are based on the available soil information obtained
by G E T Solutions, Inc. and the information supplied by the client and their
consultants for the proposed project.  If there are any revisions to the plans for this
project or if deviations from the subsurface conditions noted in this report are
encountered during construction, G E T Solutions, Inc. should be notified immediately
to determine if changes in the foundation recommendations are required.  If G  E  T
Solutions, Inc. is not retained to perform these functions, G E T Solutions, Inc. can
not be responsible for the impact of those conditions on the geotechnical
recommendations for the project.

The Geotechnical Engineer warrants that the findings, recommendations, specifications
or professional advice contained herein have been made in accordance with generally
accepted professional geotechnical engineering practices in the local area.  No other
warranties are implied or expressed.

After the plans and specifications are more complete the Geotechnical Engineer should
be provided the opportunity to review the final design plans and specifications to assure
our engineering recommendations have been properly incorporated into the design
documents, in order that the earthwork and foundation recommendations may be
properly interpreted and implemented.  At that time, it may be necessary to submit
supplementary recommendations.  This report has been prepared for the exclusive use
of the client and their consultants for the specific application to the proposed FY-16
Maritime Surveillance System Facility project in Virginia Beach, Virginia.
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APPENDIX II

SUMMARY OF SOIL CLASSIFICATION



Very Loose 4 blows/ft. or less Very Soft 2 blows/ft. or less
Loose 5 to 10 blows/ft. Soft 3 to 4 blows/ft.
Medium Dense 11 to 30 blows/ft. Medium Stiff 5 to 8 blows/ft.
Dense 31 to 50 blows/ft. Stiff 9 to 15 blows/ft.
Very Dense 51 blows/ft. or more Very Stiff 16 to 30 blows/ft.

Hard 31 blows/ft. or more

Boulders 8 inch diameter or more
Cobbles 3 to 8 inch diameter
Gravel Coarse 1 to 3 inch diameter

Medium 1/2 to 1 inch diameter
Fine 1/4 to 1/2 inch diameter

Sand Coarse 2.00 mm to 1/4 inch
(diameter of pencil lead)

Medium 0.42 to 2.00 mm
(diameter of broom straw)

Fine 0.074 to 0.42 mm
(diameter of human hair)

Silt 0.002 to 0.074 mm
(cannot see particles)

GW - Well-graded Gravel CL - Lean Clay
GP - Poorly graded Gravel CL-ML - Silty Clay
GW-GM - Well-graded Gravel w/Silt ML - Silt
GW-GC - Well-graded Gravel w/Clay OL - Organic Clay/Silt
GP-GM - Poorly graded Gravel w/Silt Less than 5 percent GW, GP, SW,SP
GP-GC - Poorly graded Gravel w/Clay CH - Fat Clay More than 12 percent GM, GC, SM, SC
GM - Silty Gravel MH - Elastic Silt 5 to 12 percent
GC - Clayey Gravel OH - Organic Clay/Silt
GC-GM - Silty, Clayey Gravel
SW - Well-graded Sand
SP - Poorly graded Sand PT - Peat
SW-SM - Well-graded Sand w/Silt
SW-SC - Well-graded Sand w/Clay
SP-SM - Poorly graded Sand w/Silt
SP-SC - Poorly graded Sand w/Clay
SM - Silty Sand
SC - Clayey Sand
SC-SM - Silty, Clayey Sand

Particle Size Identification

Consistency

Page 1 of 1

GET Revision 9/25/2008

Coarse Grained Soils Fine-Grained Soils

Highly Organic Soils

50% or more passes the No. 200 sieve

Liquid Limit 50% or greater

Trace

CLASSIFICATION SYSTEM FOR SOIL EXPLORATION

Standard Penetration Test (SPT), N-value

Relative Density

NON COHESIVE SOILS
(SILT, SAND, GRAVEL and Combinations)

Standard Penetration Tests (SPT) were performed in the field in general accordance with ASTM D 1586. The soil samples were obtained with
a standard 1.4” I.D., 2” O.D., 30” long split-spoon sampler. The sampler was driven with blows of a 140 lb. hammer falling 30 inches. The
number of blows required to drive the sampler each 6-inch increment (4 increments for each soil sample) of penetration was recorded and is
shown on the boring logs. The sum of the second and third penetration increments is termed the SPT N-value.

(252) 335-9765

Williamsburg
1592 Penniman Rd. Suite E
Williamsburg, Virginia 23185

0-5
5-10

Virginia Beach
204 Grayson Road

Virginia Beach, VA 23462
(757) 518-1703 (757) 564-6452

Elizabeth City
504 East Elizabeth St. Suite 2

Elizabeth City, NC 27909

COHESIVE SOILS
(CLAY, SILT and Combinations)

Relative Proportions
Descriptive Term Percent

15-25
30-45

Few
Little
Some
Mostly 50-100

Depending on percentage of fines (fraction smaller than No.
200 sieve size), coarse-grained soils are classified as
follows:

Borderline cases requiring dual
symbols

Plasticity Chart

Strata Changes
In the column “Description” on the boring log, the horizontal
lines represent approximate strata changes.

Groundwater Readings

CLASSIFICATION SYMBOLS (ASTM D 2487 and D 2488)

More than 50% retained on No. 200 sieve

Groundwater conditions will vary with environmental
variations and seasonal conditions, such as the frequency
and magnitude of rainfall patterns, as well as tidal
influences and man-made influences, such as existing
swales, drainage ponds, underdrains and areas of covered
soil (paved parking lots, side walks, etc.).



APPENDIX III

SUMMARY OF LABORATORY DATA



B-3 9.0 25 12 13 4.75 77 CL 25.8
B-3 11.0 35 16 19 4.75 93 CL 33.3
B-3 24.0 23 15 8 4.75 43 SC 30.7
B-3 59.0 34 23 11 4.75 62 CL 29.5
B-3 99.0 36 19 17 4.75 85 CL 30.9
B-3 114.0 NP NP NP 4.75 13 SM 21.2
B-3 124.0 NP NP NP 4.75 12 SP-SM 25.2
B-4 5.0 48 21 27 4.75 97 CL 39.2
B-4 11.0 29 14 15 4.75 85 CL 28.1
B-4 19.0 26 14 12 4.75 44 SC 32.3
B-4 54.0 43 21 22 0.075 72 CL 44.7
B-5 7.9 36 19 17 4.75 99 CL 37.2
B-5 9.0 23 13 10 4.75 70 CL 25.7
B-5 24.0 24 19 5 4.75 96 CL-ML 34.2
B-5 29.0 43 19 24 4.75 97 CL 45.3
B-5 54.0 60 25 35 4.75 95 CH 49.1
B-5 74.0 62 30 32 4.75 90 CH 45.6

CBR-1 1.0 23 16 7 0.075 47 SC-SM 16.0
CBR-2 1.0 32 22 10 0.075 73 CL 29.0
CBR-3 1.0 28 18 10 0.075 76 CL 17.0
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APPENDIX IV

BORING LOGS



2-in. Asphalt
5.5-in. Aggregate Base

Brown, moist, Lean CLAY (CL) with trace fine sand, soft-Possible
FILL

Brown, moist, Silty fine to medium SAND (SM), loose
Brown, wet, Poorly graded fine to medium SAND (SP), medium

dense
Orange-Brown, wet, Poorly graded fine to medium SAND (SP),

medium dense

Dark Gray, wet, Lean CLAY (CL), very soft to soft

Dark Gray, wet, Clayey fine SAND (SC), very loose

Dark Gray, wet, Silty fine SAND (SM) with trace clay, loose

Dark Gray, wet, Lean CLAY (CL), very soft to soft
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Notes:

BORING LOCATION: See Attached Boring Location Plan
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PROJECT LOCATION: Dam Neck Annex, Virginia Beach, VA
CLIENT: Burns & McDonnell
PROJECT NAME: FY-16 Maritime Surveillance System Facility

DATE COMPLETED: 3/11/2015
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DRILLER: GET Solutions, Inc.

DATE STARTED: 3/11/2015
LOGGED BY: E.Setnicky

PROJECT NUMBER: VB15-105G

Williamsburg
1592-E Penniman Road
Williamsburg, VA 23185

757-564-6452

Elizabeth City
106 Capital Trace Unit E
Elizabeth City, NC 27909

252-335-9765

Jacksonville
415-A Western Blvd

Jacksonville, NC 28546
910-478-9915

TEST RESULTS

Penetration -

SS - Split Spoon

DRILLING METHOD(S): Rotary wash "mud"

Plastic Limit x x
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RECORD OF SUBSURFACE EXPLORATION
BORING ID
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Dark Gray, wet, Silty fine SAND (SM), very loose
(layer continued from previous page)

Dark Gray, wet, Poorly graded fine to coarse SAND (SP) with little
marine shell fragments, very dense

Dark Gray, wet, Clayey fine to medium SAND (SC) with trace
marine shell fragments, very loose

Dark Gray, wet, Clayey fine to medium SAND (SC), very loose

Dark Gray, wet, Poorly graded fine to coarse SAND (SP), dense

Dark Gray, wet, Fat CLAY (CH), soft to medium stiff
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Notes:

BORING LOCATION: See Attached Boring Location Plan
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PROJECT LOCATION: Dam Neck Annex, Virginia Beach, VA
CLIENT: Burns & McDonnell
PROJECT NAME: FY-16 Maritime Surveillance System Facility
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D
ep

th
(ft

)

Water Content -

Sample Type(s):

Liquid Limit

Virginia Beach
204 Grayson Road

Virginia Beach, VA 23642
757-518-1703

El
ev

at
io

n
(ft

)

PAGE 2 OF 3

40

45

50

55

60

65

70

Sa
m

pl
e

Ty
pe

Sa
m

pl
e

ID

St
ra

ta
Le

ge
nd

The initial groundwater readings are not intended to indicate the static groundwater level.
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DRILLER: GET Solutions, Inc.

DATE STARTED: 3/11/2015
LOGGED BY: E.Setnicky

PROJECT NUMBER: VB15-105G

Williamsburg
1592-E Penniman Road
Williamsburg, VA 23185

757-564-6452

Elizabeth City
106 Capital Trace Unit E
Elizabeth City, NC 27909

252-335-9765

Jacksonville
415-A Western Blvd

Jacksonville, NC 28546
910-478-9915

TEST RESULTS

Penetration -

SS - Split Spoon

DRILLING METHOD(S): Rotary wash "mud"
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Dark Gray, wet, Fat CLAY (CH), soft to medium stiff
(layer continued from previous page)

Boring terminated at 80 feet below existing grade.
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PROJECT LOCATION: Dam Neck Annex, Virginia Beach, VA
CLIENT: Burns & McDonnell
PROJECT NAME: FY-16 Maritime Surveillance System Facility
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The initial groundwater readings are not intended to indicate the static groundwater level.
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DRILLER: GET Solutions, Inc.

DATE STARTED: 3/11/2015
LOGGED BY: E.Setnicky

PROJECT NUMBER: VB15-105G

Williamsburg
1592-E Penniman Road
Williamsburg, VA 23185

757-564-6452

Elizabeth City
106 Capital Trace Unit E
Elizabeth City, NC 27909

252-335-9765

Jacksonville
415-A Western Blvd

Jacksonville, NC 28546
910-478-9915

TEST RESULTS

Penetration -

SS - Split Spoon

DRILLING METHOD(S): Rotary wash "mud"

Plastic Limit x x
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RECORD OF SUBSURFACE EXPLORATION
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2-in. Asphalt
5.5-in. Aggregate Base

Brown, moist, fine Sandy Lean CLAY (CL), stiff-Possible FILL
Brown, moist to wet, Poorly graded fine to medium SAND (SP),

loose to medium dense

Dark Gray, wet, Lean CLAY (CL) with trace Silt, very soft

Dark Gray, wet, Silty fine SAND (SM) with trace clay, loose

Dark Gray, wet, Silty fine SAND (SM), very loose to loose

Dark Gray, wet, Lean CLAY (CL), very soft
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Notes:

BORING LOCATION: See Attached Boring Location Plan

AFTER HOURS (ft)    :
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PROJECT LOCATION: Dam Neck Annex, Virginia Beach, VA
CLIENT: Burns & McDonnell
PROJECT NAME: FY-16 Maritime Surveillance System Facility

DATE COMPLETED: 3/10/2015
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Water Content -
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The initial groundwater readings are not intended to indicate the static groundwater level.
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DRILLER: GET Solutions, Inc.

DATE STARTED: 3/10/2015
LOGGED BY: E.Setnicky

PROJECT NUMBER: VB15-105G

Williamsburg
1592-E Penniman Road
Williamsburg, VA 23185

757-564-6452

Elizabeth City
106 Capital Trace Unit E
Elizabeth City, NC 27909

252-335-9765

Jacksonville
415-A Western Blvd

Jacksonville, NC 28546
910-478-9915

TEST RESULTS

Penetration -

SS - Split Spoon

DRILLING METHOD(S): Rotary wash "mud"

Plastic Limit x x
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Dark Gray, wet, Silty fine SAND (SM) with trace clay and trace
marine shell fragments, medium dense
(layer continued from previous page)

Dark Gray, wet, Poorly graded fine to medium SAND (SP) with trace
marine shell fragments, very dense

Dark Gray, wet, Silty fine to medium SAND (SM) with trace clay and
trace marine shell fragments, very loose to loose

Dark Gray, wet, Fat CLAY (CH) with trace marine shell fragments
and trace to little Sand, very soft

Dark Gray, wet, Fat CLAY (CH), very soft to soft
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Notes:

BORING LOCATION: See Attached Boring Location Plan
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PROJECT LOCATION: Dam Neck Annex, Virginia Beach, VA
CLIENT: Burns & McDonnell
PROJECT NAME: FY-16 Maritime Surveillance System Facility

DATE COMPLETED: 3/10/2015
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The initial groundwater readings are not intended to indicate the static groundwater level.
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DRILLER: GET Solutions, Inc.

DATE STARTED: 3/10/2015
LOGGED BY: E.Setnicky

PROJECT NUMBER: VB15-105G

Williamsburg
1592-E Penniman Road
Williamsburg, VA 23185

757-564-6452

Elizabeth City
106 Capital Trace Unit E
Elizabeth City, NC 27909

252-335-9765

Jacksonville
415-A Western Blvd

Jacksonville, NC 28546
910-478-9915

TEST RESULTS

Penetration -

SS - Split Spoon

DRILLING METHOD(S): Rotary wash "mud"

Plastic Limit x x
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Dark Gray, wet, Fat CLAY (CH), very soft to soft
(layer continued from previous page)

Dark Gray, wet, Clayey fine SAND (SC) with trace marine shell
fragments, loose

Dark Gray, wet, Silty fine to coarse SAND (SM) with little to some
marine shell fragments with trace clay, dense

Dark Gray, wet, Fat CLAY (CH), soft

Boring terminated at 100 feet below existing grade.
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Notes:

BORING LOCATION: See Attached Boring Location Plan
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PROJECT LOCATION: Dam Neck Annex, Virginia Beach, VA
CLIENT: Burns & McDonnell
PROJECT NAME: FY-16 Maritime Surveillance System Facility
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The initial groundwater readings are not intended to indicate the static groundwater level.
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DRILLER: GET Solutions, Inc.

DATE STARTED: 3/10/2015
LOGGED BY: E.Setnicky

PROJECT NUMBER: VB15-105G

Williamsburg
1592-E Penniman Road
Williamsburg, VA 23185

757-564-6452

Elizabeth City
106 Capital Trace Unit E
Elizabeth City, NC 27909

252-335-9765

Jacksonville
415-A Western Blvd

Jacksonville, NC 28546
910-478-9915

TEST RESULTS

Penetration -
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DRILLING METHOD(S): Rotary wash "mud"
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4-in. Topsoil
Brown, moist, Lean CLAY (CL) with trace fine sand and trace

organic matter (grass), soft-Possible FILL
Tan-Brown, moist, Clayey fine to medium SAND (SC), very loose

Brown, wet, Silty fine to medium SAND (SM) with trace clay, very
loose

Brown, wet, Poorly graded fine to medium SAND (SP), medium
dense

Dark Gray, wet, Lean CLAY (CL) with trace to some Sand, very soft
to soft

Gray, wet, Clayey fine SAND (SC), very loose

Dark Gray, wet, Lean CLAY (CL), very soft to medium stiff
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BORING LOCATION: See Attached Boring Location Plan
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The initial groundwater readings are not intended to indicate the static groundwater level.
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DRILLER: GET Solutions, Inc.

DATE STARTED: 3/12/2015
LOGGED BY: E.Setnicky

PROJECT NUMBER: VB15-105G

Williamsburg
1592-E Penniman Road
Williamsburg, VA 23185

757-564-6452

Elizabeth City
106 Capital Trace Unit E
Elizabeth City, NC 27909

252-335-9765

Jacksonville
415-A Western Blvd

Jacksonville, NC 28546
910-478-9915

TEST RESULTS

Penetration -

SS - Split Spoon

DRILLING METHOD(S): Rotary wash "mud"
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B-3

10 20 30 40 50 60 70



Dark Gray, wet, Lean CLAY (CL), very soft to medium stiff
(layer continued from previous page)

Dark Gray, wet, Silty fine to coarse SAND (SM) with little marine
shell fragments and little fine gravel, medium dense

Dark Gray, wet, Clayey fine to medium SAND (SC) with trace
marine shell fragments and trace fine gravel, very loose

Dark Gray, wet, Lean CLAY (CL), soft

Dark Gray, wet, Poorly graded fine to medium SAND (SP), very
dense

Dark Gray, wet, Lean CLAY (CL) with trace to some Sand, soft to
medium stiff
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INITIAL (ft)    : 4 CAVE-IN (ft)    :

Notes:

BORING LOCATION: See Attached Boring Location Plan

AFTER HOURS (ft)    :
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%
<#

20
0

Sa
m

pl
e

R
ec

ov
er

y
(in

.)

-30

-35

-40

-45

-50

-55

-60

GROUNDWATER*:

PROJECT LOCATION: Dam Neck Annex, Virginia Beach, VA
CLIENT: Burns & McDonnell
PROJECT NAME: FY-16 Maritime Surveillance System Facility

DATE COMPLETED: 3/12/2015
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The initial groundwater readings are not intended to indicate the static groundwater level.
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DRILLER: GET Solutions, Inc.

DATE STARTED: 3/12/2015
LOGGED BY: E.Setnicky

PROJECT NUMBER: VB15-105G

Williamsburg
1592-E Penniman Road
Williamsburg, VA 23185

757-564-6452

Elizabeth City
106 Capital Trace Unit E
Elizabeth City, NC 27909

252-335-9765

Jacksonville
415-A Western Blvd

Jacksonville, NC 28546
910-478-9915

TEST RESULTS

Penetration -

SS - Split Spoon

DRILLING METHOD(S): Rotary wash "mud"

Plastic Limit x x
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Dark Gray, wet, Lean CLAY (CL) with trace to some Sand, soft to
medium stiff

(layer continued from previous page)

Dark Gray, wet, Silty fine to coarse SAND (SM) with trace to little
marine shell fragments, trace to little fine gravel, and trace clay,

medium dense to very dense

Dark Gray, wet, Lean CLAY (CL) with little Sand, soft
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INITIAL (ft)    : 4 CAVE-IN (ft)    :

Notes:

BORING LOCATION: See Attached Boring Location Plan

AFTER HOURS (ft)    :

STRATA DESCRIPTION
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GROUNDWATER*:

PROJECT LOCATION: Dam Neck Annex, Virginia Beach, VA
CLIENT: Burns & McDonnell
PROJECT NAME: FY-16 Maritime Surveillance System Facility

DATE COMPLETED: 3/12/2015

SURFACE ELEVATION (MSL) (ft): 5.5
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The initial groundwater readings are not intended to indicate the static groundwater level.
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DRILLER: GET Solutions, Inc.

DATE STARTED: 3/12/2015
LOGGED BY: E.Setnicky

PROJECT NUMBER: VB15-105G

Williamsburg
1592-E Penniman Road
Williamsburg, VA 23185

757-564-6452

Elizabeth City
106 Capital Trace Unit E
Elizabeth City, NC 27909

252-335-9765

Jacksonville
415-A Western Blvd

Jacksonville, NC 28546
910-478-9915

TEST RESULTS

Penetration -

SS - Split Spoon

DRILLING METHOD(S): Rotary wash "mud"

Plastic Limit x x
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Dark Gray, wet, Lean CLAY (CL) with little Sand, soft
(layer continued from previous page)

Dark Gray, wet, silty fine to medium SAND (SM) with trace clay,
dense to very dense

Dark Gray, wet, Poorly graded fine to medium SAND (SP-SM) with
Silt and trace to little marine shell fragments and trace clay,

medium dense to dense-Yorktown Formation

Boring terminated at 125 feet below existing grade.
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INITIAL (ft)    : 4 CAVE-IN (ft)    :

Notes:

BORING LOCATION: See Attached Boring Location Plan

AFTER HOURS (ft)    :

STRATA DESCRIPTION
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GROUNDWATER*:

PROJECT LOCATION: Dam Neck Annex, Virginia Beach, VA
CLIENT: Burns & McDonnell
PROJECT NAME: FY-16 Maritime Surveillance System Facility

DATE COMPLETED: 3/12/2015
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The initial groundwater readings are not intended to indicate the static groundwater level.
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DRILLER: GET Solutions, Inc.

DATE STARTED: 3/12/2015
LOGGED BY: E.Setnicky

PROJECT NUMBER: VB15-105G

Williamsburg
1592-E Penniman Road
Williamsburg, VA 23185

757-564-6452

Elizabeth City
106 Capital Trace Unit E
Elizabeth City, NC 27909

252-335-9765

Jacksonville
415-A Western Blvd

Jacksonville, NC 28546
910-478-9915

TEST RESULTS

Penetration -

SS - Split Spoon

DRILLING METHOD(S): Rotary wash "mud"

Plastic Limit x x
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3-in. Topsoil
Orange-Brown, moist, Silty fine to medium SAND (SM) with trace

clay, very loose
Orange-Brown, wet, Poorly graded  fine to medium SAND (SP),

loose
Mottled Orange-Gray, wet, Lean CLAY (CL) with trace to some

Sand, very soft to medium stiff

Shelby tube=10-12 ft. below grades

Dark Gray, wet, Clayey fine SAND (SC), very loose to loose

Dark Gray, wet, Silty fine SAND (SM), dense

Dark Gray, wet, Poorly graded fine to medium SAND (SP), very
dense
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Notes:

BORING LOCATION: See Attached Boring Location Plan

AFTER HOURS (ft)    :
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GROUNDWATER*:

PROJECT LOCATION: Dam Neck Annex, Virginia Beach, VA
CLIENT: Burns & McDonnell
PROJECT NAME: FY-16 Maritime Surveillance System Facility

DATE COMPLETED: 3/11/2015

SURFACE ELEVATION (MSL) (ft): 4.5
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Water Content -
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The initial groundwater readings are not intended to indicate the static groundwater level.
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DRILLER: GET Solutions, Inc.

DATE STARTED: 3/11/2015
LOGGED BY: E.Setnicky

PROJECT NUMBER: VB15-105G

Williamsburg
1592-E Penniman Road
Williamsburg, VA 23185

757-564-6452

Elizabeth City
106 Capital Trace Unit E
Elizabeth City, NC 27909

252-335-9765

Jacksonville
415-A Western Blvd

Jacksonville, NC 28546
910-478-9915

TEST RESULTS

Penetration -

SS - Split Spoon

DRILLING METHOD(S): Rotary wash "mud"

Plastic Limit x x
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Dark Gray, wet, Poorly graded fine to medium SAND (SP), very
dense

(layer continued from previous page)

Dark Gray, wet, Silty fine to medium SAND (SM) with trace marine
shell fragments, loose

Dark Gray, wet, Lean CLAY (CL) with trace marine shell fragments
and trace to some Sand, very soft to medium stiff

Shelby Tube=53-55 ft. below grades
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Notes:

BORING LOCATION: See Attached Boring Location Plan

AFTER HOURS (ft)    :
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GROUNDWATER*:

PROJECT LOCATION: Dam Neck Annex, Virginia Beach, VA
CLIENT: Burns & McDonnell
PROJECT NAME: FY-16 Maritime Surveillance System Facility

DATE COMPLETED: 3/11/2015
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The initial groundwater readings are not intended to indicate the static groundwater level.
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DRILLER: GET Solutions, Inc.

DATE STARTED: 3/11/2015
LOGGED BY: E.Setnicky

PROJECT NUMBER: VB15-105G

Williamsburg
1592-E Penniman Road
Williamsburg, VA 23185

757-564-6452

Elizabeth City
106 Capital Trace Unit E
Elizabeth City, NC 27909

252-335-9765

Jacksonville
415-A Western Blvd

Jacksonville, NC 28546
910-478-9915

TEST RESULTS

Penetration -

SS - Split Spoon

DRILLING METHOD(S): Rotary wash "mud"

Plastic Limit x x
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Dark Gray, wet, Lean CLAY (CL) with trace marine shell fragments
and trace to some Sand, very soft to medium stiff

(layer continued from previous page)

Dark Gray, wet, Poorly graded fine to medium SAND (SP), dense

Boring terminated at 80 feet below existing grade.
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Notes:

BORING LOCATION: See Attached Boring Location Plan

AFTER HOURS (ft)    :
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GROUNDWATER*:

PROJECT LOCATION: Dam Neck Annex, Virginia Beach, VA
CLIENT: Burns & McDonnell
PROJECT NAME: FY-16 Maritime Surveillance System Facility

DATE COMPLETED: 3/11/2015
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The initial groundwater readings are not intended to indicate the static groundwater level.
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DRILLER: GET Solutions, Inc.

DATE STARTED: 3/11/2015
LOGGED BY: E.Setnicky

PROJECT NUMBER: VB15-105G
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Jacksonville
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TEST RESULTS

Penetration -

SS - Split Spoon

DRILLING METHOD(S): Rotary wash "mud"
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3" Topsoil
Brown, moist, Clayey fine SAND (SC), very loose to loose

Dark tan, moist to wet, Poorly graded fine SAND (SP), loose

Gray, wet, Lean CLAY (CL) with trace to some Sand, very soft to
soft

Gray, wet, Silty fine SAND (SM), loose

Gray, wet, Silty Lean CLAY (CL-ML) with trace Sand, soft

Blue-gray, wet, Lean CLAY (CL) with trace Sand, very soft

Gray, wet, Silty fine SAND (SM), loose
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Notes:

BORING LOCATION: See Attached Boring Location Plan

AFTER HOURS (ft)    :
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PROJECT LOCATION: Dam Neck Annex, Virginia Beach, VA
CLIENT: Burns & McDonnell
PROJECT NAME: FY-16 Maritime Surveillance System Facility

DATE COMPLETED: 3/9/2015
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The initial groundwater readings are not intended to indicate the static groundwater level.
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DRILLER: GET Solutions, Inc.

DATE STARTED: 3/9/2015
LOGGED BY: M. Murdock, P.E.

PROJECT NUMBER: VB15-105G
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TEST RESULTS

Penetration -

SS - Split Spoon

DRILLING METHOD(S): Rotary wash "mud"
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Gray, wet, Silty fine SAND (SM), loose
(layer continued from previous page)

Gray, wet, Poorly graded fine SAND (SP) with trace marine shell
fragments, very dense

Gray, wet, Silty fine SAND (SM), very loose to loose

with trace Clay at depths of 46.5 to 53 ft. below grades

Gray, wet, Fat CLAY (CH) with trace Sand, very soft to medium stiff

with trace organics from 56.5 to 66.5 ft. below grades
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Notes:

BORING LOCATION: See Attached Boring Location Plan

AFTER HOURS (ft)    :
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GROUNDWATER*:

PROJECT LOCATION: Dam Neck Annex, Virginia Beach, VA
CLIENT: Burns & McDonnell
PROJECT NAME: FY-16 Maritime Surveillance System Facility
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The initial groundwater readings are not intended to indicate the static groundwater level.
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DRILLER: GET Solutions, Inc.

DATE STARTED: 3/9/2015
LOGGED BY: M. Murdock, P.E.

PROJECT NUMBER: VB15-105G

Williamsburg
1592-E Penniman Road
Williamsburg, VA 23185

757-564-6452

Elizabeth City
106 Capital Trace Unit E
Elizabeth City, NC 27909

252-335-9765

Jacksonville
415-A Western Blvd

Jacksonville, NC 28546
910-478-9915

TEST RESULTS
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Gray, wet, Fat CLAY (CH) with trace Sand, very soft to medium stiff
(layer continued from previous page)

Gray, wet, Poorly graded fine to medium SAND (SP-SM) with Silt,
medium dense

Boring terminated at 80 feet below existing grade.
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INITIAL (ft)    : 4 CAVE-IN (ft)    :

Notes:

BORING LOCATION: See Attached Boring Location Plan

AFTER HOURS (ft)    :

STRATA DESCRIPTION
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GROUNDWATER*:

PROJECT LOCATION: Dam Neck Annex, Virginia Beach, VA
CLIENT: Burns & McDonnell
PROJECT NAME: FY-16 Maritime Surveillance System Facility

DATE COMPLETED: 3/9/2015

SURFACE ELEVATION (MSL) (ft): 6

D
ep

th
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)

Water Content -

Sample Type(s):

Liquid Limit

Virginia Beach
204 Grayson Road

Virginia Beach, VA 23642
757-518-1703
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The initial groundwater readings are not intended to indicate the static groundwater level.
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DRILLER: GET Solutions, Inc.

DATE STARTED: 3/9/2015
LOGGED BY: M. Murdock, P.E.

PROJECT NUMBER: VB15-105G

Williamsburg
1592-E Penniman Road
Williamsburg, VA 23185

757-564-6452

Elizabeth City
106 Capital Trace Unit E
Elizabeth City, NC 27909

252-335-9765

Jacksonville
415-A Western Blvd

Jacksonville, NC 28546
910-478-9915

TEST RESULTS

Penetration -

SS - Split Spoon

DRILLING METHOD(S): Rotary wash "mud"

Plastic Limit x x

Bl
ow

C
ou

nt
s

(N
-V

al
ue

s)

RECORD OF SUBSURFACE EXPLORATION
BORING ID

B-5

10 20 30 40 50 60 70



3-in. Topsoil
Brown, moist, Silty-Clayey fine SAND (SC-SM) with trace fine

organic material (roots), loose

Gray, moist to wet, Clayey fine to medium SAND (SC), loose

Brown, wet, Poorly graded fine to medium SAND (SP), medium
dense

Dark Gray, wet, Lean CLAY (CL), soft

Boring terminated at 10 feet below existing grade.

4720

20

24

24

24

1

2

3

4

5

1-2-3-3
(5)

2-3-2-3
(5)

2-3-4-5
(7)

4-5-6-3
(11)

2-2-1-2
(3)

0.3

4.0

6.0

8.0

10.0

INITIAL (ft)    : 4 CAVE-IN (ft)    :

Notes:

BORING LOCATION: See Attached Boring Location Plan

AFTER HOURS (ft)    :

STRATA DESCRIPTION
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GROUNDWATER*:

PROJECT LOCATION: Dam Neck Annex, Virginia Beach, VA
CLIENT: Burns & McDonnell
PROJECT NAME: FY-16 Maritime Surveillance System Facility

DATE COMPLETED: 3/12/2015

SURFACE ELEVATION (MSL) (ft): 5

D
ep

th
(ft

)

Water Content -

Sample Type(s):

Liquid Limit

Virginia Beach
204 Grayson Road

Virginia Beach, VA 23642
757-518-1703
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)
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The initial groundwater readings are not intended to indicate the static groundwater level.

Th
is

in
fo

rm
at

io
n

pe
rta

in
s

on
ly

to
th

is
bo

rin
g

an
d

sh
ou

ld
no

tb
e

in
te

rp
re

te
d

as
be

in
g

in
di

ci
tiv

e
of

th
e

si
te

.

DRILLER: GET Solutions, Inc.

DATE STARTED: 3/12/2015
LOGGED BY: E.Setnicky

PROJECT NUMBER: VB15-105G

Williamsburg
1592-E Penniman Road
Williamsburg, VA 23185

757-564-6452

Elizabeth City
106 Capital Trace Unit E
Elizabeth City, NC 27909

252-335-9765

Jacksonville
415-A Western Blvd

Jacksonville, NC 28546
910-478-9915

TEST RESULTS

Penetration -

SS - Split Spoon

DRILLING METHOD(S): Rotary wash "mud"

Plastic Limit x x

Bl
ow

C
ou

nt
s

(N
-V

al
ue

s)

RECORD OF SUBSURFACE EXPLORATION
BORING ID

CBR-1

10 20 30 40 50 60 70



4-in. Topsoil
Brown, moist, Lean CLAY (CL) with some fine sand and trace fine

organic material (roots), soft
Gray, moist to wet, silty fine to medium SAND (SM) with trace clay,

loose
Brown-Gray, wet, Clayey fine to medium SAND (SC), loose

Dark Gray, wet, Lean CLAY (CL), very soft to soft

Boring terminated at 10 feet below existing grade.

7324
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1-2-2-3
(4)

3-4-5-4
(9)

3-4-3-2
(7)

2-1-2-1
(3)

2-1-1-1
(2)

0.3

2.0

4.0

6.0

10.0

INITIAL (ft)    : 3 CAVE-IN (ft)    :

Notes:

BORING LOCATION: See Attached Boring Location Plan

AFTER HOURS (ft)    :

STRATA DESCRIPTION
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GROUNDWATER*:

PROJECT LOCATION: Dam Neck Annex, Virginia Beach, VA
CLIENT: Burns & McDonnell
PROJECT NAME: FY-16 Maritime Surveillance System Facility

DATE COMPLETED: 3/12/2015

SURFACE ELEVATION (MSL) (ft): 3.5

D
ep

th
(ft

)

Water Content -

Sample Type(s):

Liquid Limit

Virginia Beach
204 Grayson Road

Virginia Beach, VA 23642
757-518-1703
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n
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)
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The initial groundwater readings are not intended to indicate the static groundwater level.
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DRILLER: GET Solutions, Inc.

DATE STARTED: 3/12/2015
LOGGED BY: E.Setnicky

PROJECT NUMBER: VB15-105G

Williamsburg
1592-E Penniman Road
Williamsburg, VA 23185

757-564-6452

Elizabeth City
106 Capital Trace Unit E
Elizabeth City, NC 27909

252-335-9765

Jacksonville
415-A Western Blvd

Jacksonville, NC 28546
910-478-9915

TEST RESULTS

Penetration -

SS - Split Spoon

DRILLING METHOD(S): Rotary wash "mud"

Plastic Limit x x

Bl
ow

C
ou

nt
s

(N
-V

al
ue

s)

RECORD OF SUBSURFACE EXPLORATION
BORING ID

CBR-2
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3-in. Topsoil
Brown, moist, Lean CLAY (CL) with some fine sand and trace fine

gravel, stiff, FILL
Brown, moist, Lean CLAY (CL) with trace fine sand and trace fine

organic material (roots), stiff
Brown-Gray, moist to wet, Clayey fien to medium SAND (SC),

medium dense

Orange-Brown, wet, Poorly graded fine to medium SAND (SP), very
loose

Boring terminated at 10 feet below existing grade.

7618
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10.0

INITIAL (ft)    : 5 CAVE-IN (ft)    :

Notes:

BORING LOCATION: See Attached Boring Location Plan

AFTER HOURS (ft)    :

STRATA DESCRIPTION
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GROUNDWATER*:

PROJECT LOCATION: Dam Neck Annex, Virginia Beach, VA
CLIENT: Burns & McDonnell
PROJECT NAME: FY-16 Maritime Surveillance System Facility

DATE COMPLETED: 3/12/2015

SURFACE ELEVATION (MSL) (ft): 5.5

D
ep
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)

Water Content -

Sample Type(s):

Liquid Limit

Virginia Beach
204 Grayson Road

Virginia Beach, VA 23642
757-518-1703
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The initial groundwater readings are not intended to indicate the static groundwater level.
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DRILLER: GET Solutions, Inc.

DATE STARTED: 3/12/2015
LOGGED BY: E.Setnicky

PROJECT NUMBER: VB15-105G

Williamsburg
1592-E Penniman Road
Williamsburg, VA 23185

757-564-6452

Elizabeth City
106 Capital Trace Unit E
Elizabeth City, NC 27909

252-335-9765

Jacksonville
415-A Western Blvd

Jacksonville, NC 28546
910-478-9915

TEST RESULTS

Penetration -

SS - Split Spoon

DRILLING METHOD(S): Rotary wash "mud"

Plastic Limit x x

Bl
ow

C
ou

nt
s

(N
-V

al
ue

s)

RECORD OF SUBSURFACE EXPLORATION
BORING ID

CBR-3
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APPENDIX V

GENERALIZED SOIL PROFILE



-120

-110

-100

-90

-80

-70

-60

-50

-40

-30

-20

-10

0

10

-120

-110

-100

-90

-80

-70

-60

-50

-40

-30

-20

-10

0

10

(4)
(9)

(14)
(12)
(0)
(0)
(3)

(5)

(3)

(2)

(4)

(63)

(3)

(3)

(48)

(5)

(5)

(4)

(4)

(4)

(9)
(11)
(12)
(5)
(2)
(2)
(6)

(7)

(3)

(2)

(13)

(95)

(7)

(2)

(2)

(2)

(3)

(3)

(2)

(6)

(7)

(33)

(42)

(4)

(4)
(4)
(4)

(18)
(0)
(2)
(3)

(4)

(3)

(2)

(6)

(17)

(4)

(3)

(78)

(4)

(5)

(4)

(4)

(5)

(5)

(19)

(59)

(3)

(4)

(55)

(36)

(41)

(24)

(4)
(8)
(5)
(3)
(2)
(2)

(6)

(3)

(2)

(40)

(60)

(96)

(5)

(2)

(5)

(2)

(5)

(4)

(3)

(34)

(7)
(8)
(8)
(3)
(2)
(2)
(9)

(5)

(4)

(0)

(5)

(68)

(5)

(3)

(2)

(3)

(4)

(5)

(3)

(23)

(5)
(5)
(7)

(11)
(3)

(4)
(9)
(7)
(3)
(2)

(9)
(12)
(16)
(13)
(2)

El
ev

at
io

n
(ft

)

PROJECT NAME: FY-16 Maritime Surveillance System Facility

PROJECT LOCATION: Dam Neck Annex, Virginia Beach, VA

(Numerical Value) = Sample N-Value

Asphalt

Aggregate Base
Course

Fill (made ground)

USCS Silty Sand

USCS Poorly-graded
Sand

USCS Low Plasticity
Clay

USCS Clayey Sand

USCS High Plasticity
Clay

Topsoil

USCS Poorly-graded
Sand with Silt

GENERALIZED SOIL PROFILE

CLIENT: Burns & McDonnell
PROJECT NUMBER: VB15-105G

LEGEND

B-1 B-2 B-3 B-4
B-5 CBR-1

CBR-2
CBR-3



APPENDIX VI

CBR TEST RESULTS



SUMMARY OF CBR TEST RESULTS

FY-16 Maritime Surveillance System Facility
Virginia Beach, Virginia

G E T Project No:  VB15-105G

Sample
Number CBR-1 CBR-2 CBR-3

Sample
Depth (ft.) 0.3-2 0.3-2 0.3-2

Unified Soil
Classification

Symbol
SC-SM CL CL

Natural
Moisture

Content (%)
16 29 17

Atterberg
Limits

LL/PL/PI
23/16/7 32/22/10 28/18/10

% Passing
#200 Sieve

47.3 72.7 75.9

Maximum
Dry Density,

pcf
110.7 103.8 110.5

Optimum
Moisture % 14.1 17.3 15.3

Soaked CBR
Value 2.3 7.5 2.7

Resiliency
Factor 2.5 2.0 2.0

Swell % 0.2 0.5 1.5



MOISTURE DENSITY RELATIONSHIP (PROCTOR CURVE)
D

ry
de

ns
ity

,p
cf

103

105

107

109

111

113

Water content, %

9 11 13 15 17 19 21

14.1%, 110.7 pcf

ZAV for
Sp.G. =
2.70

Test specification: ASTM D 698 Method A Standard

0.3-2 ft. SC-SM A-4(0) 16 23 7 0.1 47.3

Brown, Silty Clayey SAND

VB15-105G Burns & McDonnell
Sample Obtained 3/16/15
CBR-1

1

Elev/ Classification Nat.
Sp.G. LL PI

% > % <
Depth USCS AASHTO Moist. #4 No.200

TEST RESULTS MATERIAL DESCRIPTION

Project No. Client: Remarks:
Project:

Location: CBR-1 Sample Number: CBR-1

GET SOLUTIONS, INC. Figure

  Maximum dry density = 110.7 pcf

  Optimum moisture = 14.1 %

P630 Soil Borings



GET
SOLUTIONS, INC.

3/16/15

1A

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Brown, Silty Clayey SAND
.375
#4
#10
#40
#80

#100
#200

100.0
99.9
99.7
93.7
52.3
49.7
47.3

16 23 7

0.3916 0.3551 0.2235
0.1550

SC-SM A-4(0)

Sample Obtained 3/16/15
CBR-1

Burns & McDonnell
P630 Soil Borings

VB15-105G

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Location: CBR-1
Sample Number: CBR-1 Depth: 0.3-2 ft. Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)
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Fine Coarse Medium
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Fine Silt

% Fines
Clay
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Particle Size Distribution Report



BEARING RATIO TEST REPORT
ASTM D 1883-07

BEARING RATIO TEST REPORT

GET SOLUTIONS, INC.

Project No: VB15-105G
Project: P630 Soil Borings
Location: CBR-1
Sample Number: CBR-1 Depth: 0.3-2 ft.
Date: 3/16/15

Brown, Silty Clayey SAND

Test Description/Remarks:

CBR-1
Resiliency Factor = 2.5

Figure 1B

110.7 14.1 23 7SC-SM

Material Description USCS
Max.
Dens.
(pcf)

Optimum
Moisture

(%)
LL PI

Molded
Density

(pcf)
Percent of
Max. Dens.

Moisture
(%)

Soaked
Density

(pcf)
Percent of
Max. Dens.

Moisture
(%)

CBR (%)

0.10 in. 0.20 in.

Linearity
Correction

(in.)

Surcharge
(lbs.)

Max.
Swell

(%)

1 111.3 100.5 14.2 111.1 100.3 16.3 2.3 3.2 0.037 10 0.2
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Penetration Depth (in.)
0 0.1 0.2 0.3 0.4 0.5



MOISTURE DENSITY RELATIONSHIP (PROCTOR CURVE)
D

ry
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ns
ity

,p
cf

97.5

99

100.5

102

103.5

105

Water content, %

13 15 17 19 21 23 25

17.3%, 103.8 pcf

ZAV for
Sp.G. =
2.70

Test specification: ASTM D 698 Method A Standard

0.3-2 ft. CL A-4(6) 29 32 10 0.0 72.7

Brown, Lean CLAY with Sand

VB15-105G Burns & McDonnell
Sample Obtained 3/16/15
CBR-2

2

Elev/ Classification Nat.
Sp.G. LL PI

% > % <
Depth USCS AASHTO Moist. #4 No.200

TEST RESULTS MATERIAL DESCRIPTION

Project No. Client: Remarks:
Project:

Location: CBR-2 Sample Number: CBR-2

GET SOLUTIONS, INC. Figure

  Maximum dry density = 103.8 pcf

  Optimum moisture = 17.3 %

P630 Soil Borings



GET
SOLUTIONS, INC.

3/16/15

2A

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Brown, Lean CLAY with Sand
.375
#4
#10
#40
#80

#100
#200

100.0
100.0

99.9
97.5
78.4
74.8
72.7

22 32 10

0.2930 0.2383

CL A-4(6)

Sample Obtained 3/16/15
CBR-2

Burns & McDonnell
P630 Soil Borings

VB15-105G

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Location: CBR-2
Sample Number: CBR-2 Depth: 0.3-2 ft. Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)
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Fine Silt
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Particle Size Distribution Report



BEARING RATIO TEST REPORT
ASTM D 1883-07

BEARING RATIO TEST REPORT

GET SOLUTIONS, INC.

Project No: VB15-105G
Project: P630 Soil Borings
Location: CBR-2
Sample Number: CBR-2 Depth: 0.3-2 ft.
Date: 3/16/15

Brown, Lean CLAY with Sand

Test Description/Remarks:

CBR-2
Resiliency Factor = 2.0

Figure 2B

103.8 17.3 32 10CL

Material Description USCS
Max.
Dens.
(pcf)

Optimum
Moisture

(%)
LL PI

Molded
Density

(pcf)
Percent of
Max. Dens.

Moisture
(%)

Soaked
Density

(pcf)
Percent of
Max. Dens.

Moisture
(%)

CBR (%)

0.10 in. 0.20 in.

Linearity
Correction

(in.)

Surcharge
(lbs.)

Max.
Swell

(%)

1 103.2 99.4 17.0 102.7 98.9 20.7 7.5 9.8 0.042 10 0.5
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MOISTURE DENSITY RELATIONSHIP (PROCTOR CURVE)
D

ry
de

ns
ity

,p
cf

103

105

107

109

111

113

Water content, %

10 12 14 16 18 20 22

15.3%, 110.5 pcf

ZAV for
Sp.G. =
2.70

Test specification: ASTM D 698 Method A Standard

0.3-2 ft. CL A-4(6) 17 28 10 1.9 75.9

Brown, Lean CLAY with Sand

VB15-105G Burns & McDonnell
Sample Obtained 3/16/15
CBR-3

3

Elev/ Classification Nat.
Sp.G. LL PI

% > % <
Depth USCS AASHTO Moist. #4 No.200

TEST RESULTS MATERIAL DESCRIPTION

Project No. Client: Remarks:
Project:

Location: CBR-3 Sample Number: CBR-3

GET SOLUTIONS, INC. Figure

  Maximum dry density = 110.5 pcf

  Optimum moisture = 15.3 %

P630 Soil Borings



GET
SOLUTIONS, INC.

3/16/15

3A

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Brown, Lean CLAY with Sand
.75

.375
#4
#10
#40
#80

#100
#200

100.0
98.4
98.1
97.5
93.5
84.9
83.1
75.9

18 28 10

0.2914 0.1819

CL A-4(6)

Sample Obtained 3/16/15
CBR-3

Burns & McDonnell
P630 Soil Borings

VB15-105G

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Location: CBR-3
Sample Number: CBR-3 Depth: 0.3-2 ft. Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)
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BEARING RATIO TEST REPORT
ASTM D 1883-07

BEARING RATIO TEST REPORT

GET SOLUTIONS, INC.

Project No: VB15-105G
Project: P630 Soil Borings
Location: CBR-3
Sample Number: CBR-3 Depth: 0.3-2 ft.
Date: 3/16/15

Brown, Lean CLAY with Sand

Test Description/Remarks:

CBR-3
Resiliency Factor = 2.0

Figure 3B
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APPENDIX VII

SHELBY TUYBE CLASSIFICATIONS



Location: Dam Neck Annex, Virginia Beach, VA

Client: Burns & McDonnell
Date Sampled: 3/12/2015

Depth below Grade
(ft.)

10-12 ft.

Length
(in.)

Depth
below
Grade
(ft.)

20 10-12

Natural Moisture -#200 Sieve Atterberg Limits
(%) (%) LL/PL/PI
28.1 85 29/14/15

FY-16 Maritime Surveillance System Facility

VB15-105G

B-4

Project:

Job No:
Inspector:
Boring:

Picture:

Description:

Gray, wet, Lean CLAY (CL) with little Sand, very soft



Location: Dam Neck Annex, Virginia Beach, VA

Client: Burns & McDonnell
Date Sampled: 3/12/2015

Depth below Grade
(ft.)

53-55 ft.

Length
(in.)

Depth
below
Grade
(ft.)

28 53-55

Natural Moisture -#200 Sieve Atterberg Limits
(%) (%) LL/PL/PI
44.7 72 43/21/22

Picture:

Description:

Gray, wet, Lean CLAY (CL) with some Sand and marine shell fragments, medium stiff

Project:

Job No:
Inspector:
Boring:

FY-16 Maritime Surveillance System Facility

VB15-105G

B-4
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CONSOLIDATION TEST RESULTS
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P-630 Damneck – Virginia Beach, VA 
 

 

Introduction 
 
The enclosed report presents the results of the site investigation program conducted by ConeTec, Inc. 
for GET Solutions, Inc. at P-630, Virginia Beach, VA.  The program consisted of one seismic cone 
penetration test (SCPTu).  The purpose of the program was to evaluate the existing site conditions.  The 
sounding locations were selected and numbered under the direction of GET Solutions, Inc. personnel. 
 
Project Information 
 

Project  

Client  GET Solutions, Inc. 

Project P-630 

ConeTec project number 15-54018 

 
A map from Google earth including the SCPTu test location is presented below.  
 

 
 

Rig Description Deployment System Test Type 

25 Ton CPT Truck Rig Integrated CPT Ramset SCPTu 

 
 



P-630 Damneck – Virginia Beach, VA 
 

 

Coordinates   

Test Type Collection Method EPSG Number 

SCPTu Handheld GPS 4326 

 
 

Cone Penetration Test (CPT)  

Depth reference 
Depths are referenced to the existing ground surface at the time of 

each test. 

Tip and sleeve data offset  
0.1 meter 

This has been accounted for in the CPT data files 

 
 

Cone Description 
Cone 

Number 

Cross 

Sectional Area 

(cm2) 

Sleeve 

Area 

(cm2) 

Tip 

Capacity 

(bar) 

Sleeve 

Capacity 

(bar) 

Pore Pressure 

Capacity 

(psi) 

184:T1500F15U500 AD184 15 225 1500 15 500 

 
 

Interpretation Tables  

Additional information 
The Soil Behaviour Type (SBT) classification chart (Robertson et al., 1986 
presented by Lunne, Robertson and Powell, 1997) was used to classify the 
soil for this project.   
  

 

Limitations 
 
This report has been prepared for the exclusive use of GET Solutions, Inc. (Client) for the project titled 
“P-630”.  The report’s contents may not be relied upon by any other party without the express written 
permission of ConeTec, Inc. (ConeTec).  ConeTec has provide site investigation services, and prepared 
the factual data reporting, and geotechnical parameter calculations consistent with current best 
practices.  No other warranty, expressed or implied, is made.  
 
The information presented in the report document and the accompanying data set pertain to the 
specific project, site conditions and objectives described to ConeTec by the Client.  In order to properly 
understand the factual data, assumptions and calculations, reference must be made to the documents 
provided and their accompanying data sets in their entirety. 
 



CONE PENETRATION TEST 

 

    

 

The cone penetration tests (CPTu) are conducted using an integrated electronic piezocone penetrometer 
and data acquisition system manufactured by Adara Systems Ltd. of Richmond, British Columbia, Canada.   
 
ConeTec’s piezocone penetrometers are compression type designs in which the tip and friction sleeve 
load cells are independent and have separate load capacities.  The piezocones use strain gauged load cells 
for tip and sleeve friction and a strain gauged diaphragm type transducer for recording pore pressure.  
The piezocones also have a platinum resistive temperature device (RTD) for monitoring the temperature 
of the sensors, an accelerometer type dual axis inclinometer and a geophone sensor for recording seismic 
signals.  All signals are amplified down hole within the cone body and the analog signals are sent to the 
surface through a shielded cable.   
 
ConeTec penetrometers are manufactured with various tip, friction and pore pressure capacities in both 
10 cm2 and 15 cm2 tip base area configurations in order to maximize signal resolution for various soil 
conditions.  The specific piezocone used for each test is described in the CPT summary table presented in 
the first Appendix.  The 15 cm2 penetrometers do not require friction reducers as they have a diameter 
larger than the deployment rods.  The 10 cm2 piezocones use a friction reducer consisting of a rod adapter 
extension behind the main cone body with an enlarged cross sectional area (typically 44 mm diameter 
over a length of 32 mm with tapered leading and trailing edges) located at a distance of 585 mm above 
the cone tip.  
 
The penetrometers are designed with equal end area friction sleeves, a net end area ratio of 0.8 and cone 
tips with a 60 degree apex angle. 
  
All ConeTec piezocones can record pore pressure at various locations.  Unless otherwise noted, the pore 
pressure filter is located directly behind the cone tip in the “u2” position (ASTM Type 2).  The filter is 6 mm 
thick, made of porous plastic (polyethylene) having an average pore size of 125 microns (90-160 microns).  
The function of the filter is to allow rapid movements of extremely small volumes of water needed to 
activate the pressure transducer while preventing soil ingress or blockage.   
 
The piezocone penetrometers are manufactured with dimensions, tolerances and sensor characteristics 
that are in general accordance with the current ASTM D5778 standard.   ConeTec’s calibration criteria also 
meet or exceed those of the current ASTM D5778 standard.  An illustration of the piezocone penetrometer 
is presented in Figure CPTu. 



CONE PENETRATION TEST 

 

    

 

 
Figure CPTu. Piezocone Penetrometer (15 cm2) 

 
The ConeTec data acquisition systems consist of a Windows based computer and a signal conditioner and 
power supply interface box with a 16 bit (or greater) analog to digital (A/D) converter.  The data is 
recorded at fixed depth increments using a depth wheel attached to the push cylinders or by using a spring 
loaded rubber depth wheel that is held against the cone rods. The typical recording intervals are either 
2.5 cm or 5.0 cm depending on project requirements; custom recording intervals are possible.  The system 
displays the CPTu data in real time and records the following parameters to a storage media during 
penetration:   
 

 Depth 

 Uncorrected tip resistance (qc)  

 Sleeve friction (fs)  

 Dynamic pore pressure (u)  

 Additional sensors such as resistivity, passive gamma, ultra violet induced fluorescence, if 
applicable 

 
All testing is performed in accordance to ConeTec’s CPT operating procedures which are in general 
accordance with the current ASTM D5778 standard. 
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Prior to the start of a CPTu sounding a suitable cone is selected, the cone and data acquisition system are 
powered on, the pore pressure system is saturated with either glycerin or silicone oil and the baseline 
readings are recorded with the cone hanging freely in a vertical position. 
 
The CPTu is conducted at a steady rate of 2 cm/s, within acceptable tolerances.  Typically one meter length 
rods with an outer diameter of 1.5 inches are added to advance the cone to the sounding termination 
depth.  After cone retraction final baselines are recorded.   
 
Additional information pertaining to ConeTec’s cone penetration testing procedures: 
 

 Each filter is saturated in silicone oil or glycerin under vacuum pressure prior to use  

 Recorded baselines are checked with an independent multi-meter 

 Baseline readings are compared to previous readings 

 Soundings are terminated at the client’s target depth or at a depth where an obstruction is 
encountered, excessive rod flex occurs, excessive inclination occurs, equipment damage is likely 
to take place, or a dangerous working environment arises 

 Differences between initial and final baselines are calculated to ensure zero load offsets have not 
occurred and to ensure compliance with ASTM standards 

 
The interpretation of piezocone data for this report is based on the corrected tip resistance (qt), sleeve 
friction (fs) and pore water pressure (u).  The interpretation of soil type is based on the correlations 
developed by Robertson (1990) and Robertson (2009).  It should be noted that it is not always possible to 
accurately identify a soil type based on these parameters.  In these situations, experience, judgment and 
an assessment of other parameters may be used to infer soil behavior type.   
 
The recorded tip resistance (qc) is the total force acting on the piezocone tip divided by its base area.  The 
tip resistance is corrected for pore pressure effects and termed corrected tip resistance (qt) according to 
the following expression presented in Robertson et al, 1986:  
 

qt = qc + (1-a) • u2 
 

where: qt is the corrected tip resistance 
qc is the recorded tip resistance 
u2 is the recorded dynamic pore pressure behind the tip (u2 position) 
a is the Net Area Ratio for the piezocone (0.8 for ConeTec probes) 

 
The sleeve friction (fs) is the frictional force on the sleeve divided by its surface area.  As all ConeTec 
piezocones have equal end area friction sleeves, pore pressure corrections to the sleeve data are not 
required.   
 
The dynamic pore pressure (u) is a measure of the pore pressures generated during cone penetration.  To 
record equilibrium pore pressure, the penetration must be stopped to allow the dynamic pore pressures 
to stabilize.  The rate at which this occurs is predominantly a function of the permeability of the soil and 
the diameter of the cone. 
 
The friction ratio (Rf) is a calculated parameter. It is defined as the ratio of sleeve friction to the tip 
resistance expressed as a percentage.  Generally, saturated cohesive soils have low tip resistance, high 
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friction ratios and generate large excess pore water pressures.  Cohesionless soils have higher tip 
resistances, lower friction ratios and do not generate significant excess pore water pressure.  
 
A summary of the CPTu soundings along with test details and individual plots are provided in the 
appendices.  A set of interpretation files were generated for each sounding based on published 
correlations and are provided in Excel format in the data release folder.  Information regarding the 
interpretation methods used is also included in the data release folder.   
 
For additional information on CPTu interpretations, refer to Robertson et al. (1986), Lunne et al. (1997), 
Robertson (2009), Mayne (2013, 2014) and Mayne and Peuchen (2012). 
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Shear wave velocity testing is performed in conjunction with the piezocone penetration test (SCPTu) in 
order to collect interval velocities.  For some projects seismic compression wave (Vp) velocity is also 
determined.  
 
ConeTec’s piezocone penetrometers are manufactured with a horizontally active geophone (28 hertz) that 
is rigidly mounted in the body of the cone penetrometer, 0.2 meters behind the cone tip.   
  
Shear waves are typically generated by using an impact hammer horizontally striking a beam that is held 
in place by a normal load. In some instances an auger source or an imbedded impulsive source maybe 
used for both shear waves and compression waves. The hammer and beam act as a contact trigger that 
triggers the recording of the seismic wave traces.  For impulsive devices an accelerometer trigger may be 
used.  The traces are recorded using an up-hole integrated digital oscilloscope which is part of the SCPTu 
data acquisition system.  An illustration of the shear wave testing configuration is presented in Figure 
SCPTu-1. 
 

 
Figure SCPTu-1. Illustration of the SCPTu system 

 
All testing is performed in accordance to ConeTec’s SCPTu operating procedures.   
 
Prior to the start of a SCPTu sounding, the procedures described in the Cone Penetration Test section are 
followed. In addition, the active axis of the geophone is aligned parallel to the beam (or source) and the 
horizontal offset between the cone and the source is measured and recorded.  
 
Prior to recording seismic waves at each test depth, cone penetration is stopped and the rods are 
decoupled from the rig to avoid transmission of rig energy down the rods. Multiple wave traces are 
recorded for quality control purposes.  After reviewing wave traces for consistency the cone is pushed to 
the next test depth (typically one meter intervals or as requested by the client). Figure SCPTu-2 presents 
an illustration of a SCPTu test.   
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For additional information on seismic cone penetration testing refer to Robertson et.al. (1986). 
 

 
Figure SCPTu-2. Illustration of a seismic cone penetration test 

 
Calculation of the interval velocities are performed by visually picking a common feature (e.g. the first 
characteristic peak, trough, or crossover) on all of the recorded wave sets and taking the difference in ray 
path divided by the time difference between subsequent features.  Ray path is defined as the straight line 
distance from the seismic source to the geophone, accounting for beam offset, source depth and 
geophone offset from the cone tip.  
 
The average shear wave velocity to a depth of 100 feet (30 meters) (�̅�𝑠) has been calculated and provided 
for all applicable soundings using the following equation presented in ASCE, 2010.   
 

�̅�𝑠 =
∑ 𝑑𝑖
𝑛
𝑖=1

∑
𝑑𝑖
𝑣𝑠𝑖

𝑛
𝑖=1

 

 
where: �̅�𝑠 = average shear wave velocity ft/s (m/s) 

𝑑𝑖   = the thickness of any layer between 0 and 100 ft (30 m) 
 𝑣𝑠𝑖   = the shear wave velocity in ft/s (m/s) 
 ∑ 𝑑𝑖

𝑛
𝑖=1  = 100 ft (30 m) 

  
Average shear wave velocity, �̅�𝑠 is also referenced to Vs100 or Vs30. 
 
The layer travel times refers to the travel times propagating in the vertical direction, not the measured 
travel times from an offset source. 
 
Tabular results and SCPTu plots are presented in the relevant appendix. 
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The cone penetration test is halted at specific depths to carry out pore pressure dissipation (PPD) tests, 
shown in Figure PPD-1.  For each dissipation test the cone and rods are decoupled from the rig and the 
data acquisition system measures and records the variation of the pore pressure (u) with time (t).   
 

 
Figure PPD-1. Pore pressure dissipation test setup 

 
Pore pressure dissipation data can be interpreted to provide estimates of ground water conditions, 
permeability, consolidation characteristics and soil behavior.   
 

The typical shapes of dissipation curves shown in Figure PPD-2 are very useful in assessing soil type, 
drainage, in situ pore pressure and soil properties.  A flat curve that stabilizes quickly is typical of a freely 
draining sand.  Undrained soils such as clays will typically show positive excess pore pressure and have 
long dissipation times. Dilative soils will often exhibit dynamic pore pressures below equilibrium that then 
rise over time. Overconsolidated fine-grained soils will often exhibit an initial dilatory response where 
there is an initial rise in pore pressure before reaching a peak and dissipating.   
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Figure PPD-2.  Pore pressure dissipation curve examples 

In order to interpret the equilibrium pore pressure (ueq) and the apparent phreatic surface, the pore 
pressure should be monitored until such time as there is no variation in pore pressure with time as shown 
for each curve of Figure PPD-2.   
 
In fine grained deposits the point at which 100% of the excess pore pressure has dissipated is known as 
t100.  In some cases this can take an excessive amount of time and it may be impractical to take the 
dissipation to t100.  A theoretical analysis of pore pressure dissipations by Teh and Houlsby (1991) showed 
that a single curve relating degree of dissipation versus theoretical time factor (T*) may be used to 
calculate the coefficient of consolidation (ch) at various degrees of dissipation resulting in the expression 
for ch shown below. 
 

ch=
T*∙a2∙√Ir

t
 

  
Where:  
T*   is the dimensionless time factor (Table Time Factor)   
a is the radius of the cone 
Ir  is the rigidity index 
t  is the time at the degree of consolidation 

 
Table Time Factor.  T* versus degree of dissipation (Teh and Houlsby, 1991) 

Degree of 
Dissipation (%) 

20 30 40 50 60 70 80 

T* (u2) 0.038 0.078 0.142 0.245 0.439 0.804 1.60 

 
The coefficient of consolidation is typically analyzed using the time (t50) corresponding to a degree of 
dissipation of 50% (u50).  In order to determine t50, dissipation tests must be taken to a pressure less than 
u50.  The u50 value is half way between the initial maximum pore pressure and the equilibrium pore 
pressure value, known as u100.  To estimate u50, both the initial maximum pore pressure and u100 must be 
known or estimated.  Other degrees of dissipations may be considered, particularly for extremely long 
dissipations. 
 
At any specific degree of dissipation the equilibrium pore pressure (u at t100) must be estimated at the 
depth of interest. The equilibrium value may be determined from one or more sources such as measuring 
the value directly (u100), estimating it from other dissipations in the same profile, estimating the phreatic 
surface and assuming hydrostatic conditions, from nearby soundings, from client provided information, 
from site observations and/or past experience, or from other site instrumentation.   
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For calculations of ch (Teh and Houlsby, 1991), t50 values are estimated from the corresponding pore 
pressure dissipation curve and a rigidity index (Ir) is assumed.  For curves having an initial dilatory response 
in which an initial rise in pore pressure occurs before reaching a peak, the relative time from the peak 
value is used in determining t50.  In cases where the time to peak is excessive, t50 values are not calculated.   
 
Due to possible inherent uncertainties in estimating Ir, the equilibrium pore pressure and the effect of an 
initial dilatory response on calculating t50, other methods should be applied to confirm the results for ch.    
 
Additional published methods for estimating the coefficient of consolidation from a piezocone test are 
described in Burns and Mayne (1998, 2002), Jones and Van Zyl (1981), Robertson et al. (1992) and Sully 
et al. (1999). 
 
A summary of the pore pressure dissipation tests and dissipation plots are presented in the relevant 
appendix.   
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The appendices listed below are included in the report: 

 Cone Penetration Test Summary and Standard Cone Penetration Test Plots 

 Normalized Cone Penetration Test Plots 

 Seismic Cone Penetration Test Plots 

 Seismic Cone Penetration Test Tabular Results 

 Seismic Cone Penetration Test Wave Traces 

 Pore Pressure Dissipation Summary and Pore Pressure Dissipation Plots 

 Cone Penetration Test Interpretation Methods 

 Cone Penetration Test Digital File Formats 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

 

 

 

 

Cone Penetration Test Summary and  

Standard Cone Penetration Test Plots 

   



Job No: 15-54018

Client: GET Solutions, Inc.

Project: P-630 Damneck

Start Date: 17-Mar-2015

End Date: 17-Mar-2015

CONE PENETRATION TEST SUMMARY

Sounding ID File Name Date Cone
Assumed Phreatic 

Surface1 (ft)

Final 

Depth 

(ft)

Shear Wave 

Velocity 

Tests

Latitude2

 (degrees)

Longitude

(degrees)

SCPT-01 15-54018_SP01 03/17/15 184:T1500F15U500 4 102.2 30 36.76466 -75.95918

Totals 1 soundings 102.2 30

1. Based on representative pore pressure dissipation test

2. WGS 84 Lat/Long. Coordonates taken with a handheld GPS

Sheet 1 of 1



The reported coordinates were acquired from hand-held GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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SBT: Lunne, Robertson and Powell, 1997
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Normalized Cone Penetration Test Plots 

   



The reported coordinates were acquired from hand-held GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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Seismic Cone Penetration Test Plots 

   



The reported coordinates were acquired from hand-held GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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Seismic Cone Penetration Test Tabular Results 

   



Job No: 15-54018

Client: GET Solutions, Inc.

Project: P-630 Damneck

Sounding ID: SCPT-1

Date: 3/17/2015

Seismic Source: Beam

Source Offset (ft): 7.05

Source Depth (ft): 0.00

Geophone Offset (ft): 0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip 

Depth 

(ft)

Geophone 

Depth 

(ft)

Ray 

Path

(ft)

Ray Path  

Difference

(ft)

Travel Time 

Interval

(ms)

Interval

Velocity

(ft/s)

6.56 5.91 9.20

9.84 9.19 11.58 2.38 6.95 343

13.12 12.47 14.32 2.74 7.76 354

16.40 15.75 17.25 2.93 6.55 448

19.69 19.03 20.29 3.04 5.01 606

22.97 22.31 23.40 3.10 5.85 531

26.25 25.59 26.54 3.15 5.90 534

29.53 28.87 29.72 3.18 6.12 519

32.81 32.15 32.92 3.20 5.92 540

36.09 35.43 36.13 3.21 5.46 589

39.37 38.71 39.35 3.22 4.92 655

42.65 41.99 42.58 3.23 3.48 928

45.93 45.28 45.82 3.24 3.95 821

49.21 48.56 49.07 3.24 4.36 744

52.49 51.84 52.31 3.25 5.79 561

55.77 55.12 55.57 3.25 6.40 508

59.06 58.40 58.82 3.26 6.75 483

62.34 61.68 62.08 3.26 6.75 483

65.62 64.96 65.34 3.26 6.66 490

68.90 68.24 68.60 3.26 6.42 508

72.18 71.52 71.87 3.26 3.75 870

75.46 74.80 75.13 3.27 3.61 904

78.74 78.08 78.40 3.27 3.77 866

82.02 81.36 81.67 3.27 3.85 848

85.30 84.65 84.94 3.27 3.54 924

88.58 87.93 88.21 3.27 3.54 925

91.86 91.21 91.48 3.27 2.77 1181

95.14 94.49 94.75 3.27 2.35 1393

98.43 97.77 98.02 3.27 2.43 1347

101.71 101.05 101.30 3.27 3.51 932

Sheet 1 of 1



 

 

 

 

 

 

 

Seismic Cone Penetration Wave Traces 

   





 

 

 

 

 

 

 

Pore Pressure Dissipation Summary and  

Pore Pressure Dissipation Plots 

   



Job No: 15-54018

Client: GET Solutions, Inc.

Project: P-630 Damneck

Start Date: 17-Mar-2015

End Date: 17-Mar-2015

CPTu PORE PRESSURE DISSIPATION SUMMARY

Sounding ID File Name
Cone Area 

(cm2)

Duration 

(s)

Test Depth 

(ft)

Estimated 

Equilibrium Pore 

Pressure Ueq 

(ft)

Calculated 

Phreatic Surface 

(ft)

SCPT-01 15-54018_SP01 15 325 17.2 14 4

Totals 5.4 min

Sheet 1 of 1
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GET Solutions, Inc.

Job No: 15-54018

Date: 17-Mar-2015  08:38:30

Site: P-630 Damneck

Sounding: SCPT-01

Cone: AD-184

Cone Area: 15 sq cm

Trace Summary:  
Filename: 15-54018_SP01.PPD

Depth: 5.250 m / 17.224 ft

Duration: 325.0 s

U Min: 11.2 ft

U Max: 14.9 ft



 

 

 

 

 

 

 

Cone Penetration Test Interpretation Methods 

   



CONETEC CPT INTERPRETATION METHODS 

 

 

 

ConeTec Interpretations as of April 8, 2014 
   
ConeTec’s interpretation routine provides a tabular output of geotechnical parameters based on current 
published  CPT  correlations  and  is  subject  to  change  to  reflect  the  current  state  of  practice.    The 
interpreted values are not considered valid for all soil types.  The interpretations are presented only as a 
guide  for  geotechnical  use  and  should  be  carefully  scrutinized  for  consideration  in  any  geotechnical 
design.    Reference  to  current  literature  is  strongly  recommended.    ConeTec  does  not warranty  the 
correctness or the applicability of any of the geotechnical parameters  interpreted by the program and 
does  not  assume  liability  for  any  use  of  the  results  in  any  design  or  review.    Representative  hand 
calculations should be made for any parameter that is critical for design purposes.  The end user of the 
interpreted output should also be fully aware of the techniques and the limitations of any method used 
in this program.  The purpose of this document is to inform the user as to which methods were used and 
what the appropriate papers and/or publications are for further reference. 
 
The CPT  interpretations are based on values of  tip, sleeve  friction and pore pressure averaged over a 
user specified interval (e.g. 0.20m).  Note that qt is the tip resistance corrected for pore pressure effects 
and qc is the recorded tip resistance.  Since all ConeTec cones have equal end area friction sleeves, pore 
pressure corrections to sleeve friction, fs, are not required. 
 
The tip correction is:    qt = qc + (1‐a) • u2 

where:  qt is the corrected tip resistance 
qc is the recorded tip resistance 
u2 is the recorded dynamic pore pressure behind the tip (u2 position) 
a is the Net Area Ratio for the cone (typically 0.80 for ConeTec cones) 

 
The total stress calculations are based on soil unit weights that have been assigned to the Soil Behavior 
Type zones, from a user defined unit weight profile or by using a single value throughout the profile. 
 
Effective vertical overburden stresses are calculated based on a hydrostatic distribution of equilibrium 
pore pressures below the water table or from a user defined equilibrium pore pressure profile (this can 
be obtained from CPT dissipation tests).  For over water projects the effects of the column of water have 
been  taken  into account as has  the appropriate unit weight of water.   How  this  is done depends on 
where the instruments were zeroed (i.e. on deck or at mud line). 
 
Details regarding the interpretation methods for all of the interpreted parameters are provided in Table 
1.  The appropriate references cited in Table 1 are listed in Table 2.  Where methods are based on charts 
or  techniques  that  are  too  complex  to  describe  in  this  summary  the  user  should  refer  to  the  cited 
material. 
 
The Soil Behavior Type classification charts (normalized and non‐normalized) shown  in Figures 1 and 2 
are based on  the  charts developed by Dr. Robertson  and Dr. Campanella  at  the University of British 
Columbia.   These charts appear  in many publications, most notably: Robertson, Campanella, Gillespie 
and Greig  (1986);  Robertson  (1990)  and  Lunne,  Robertson  and  Powell  (1997).    The  Bq  classification 
charts  shown  in  Figures  3a  and  3b  are  based  on  those  described  in  Robertson  (1990)  and  Lunne, 
Robertson and Powell  (1997).   The  Jefferies and Davies SBT chart shown  in Figure 3c  is based on that 
discussed in Jefferies and Davies, 1993. 
 



CONETEC CPT INTERPRETATION METHODS

 

 

 

Where the results of a calculation/interpretation are declared ‘invalid’ the value will be represented by 
the text strings “‐9999” or “‐9999.0”.  In some cases the value 0 will be used.  Invalid results will occur 
because of (and not limited to) one or a combination of: 
 

1. Invalid or undefined CPT data (e.g. drilled out section or data gap). 
 

2. Where the interpretation method is inappropriate, for example, drained parameters in an 
undrained material (and vice versa). 
 

3. Where interpretation input values are beyond the range of the referenced charts or specified 
limitations of the interpretation method. 
 

4. Where pre‐requisite or intermediate interpretation calculations are invalid. 
 

The parameters selected for output from the program are often specific to a particular project.  As such, 
not all of the interpreted parameters listed in Table 1 may be included in the output files delivered with 
this report. 
 
The output files are provided in Microsoft Excel XLS format.  The ConeTec software has several options 
for output depending on the number or types of interpreted parameters desired.  Each output file will 
be named using the original COR file basename followed by a three or four letter indicator of the 
interpretation set selected (e.g. BSC, TBL, NLI or IFI) and possibly followed by an operator selected suffix 
identifying the characteristics of the particular interpretation run. 
 

Table 1 
CPT Interpretation Methods 

Interpreted 
Parameter 

Description  Equation  Ref 

Depth 

Mid Layer Depth 
 
(where interpretations are done at each point then Mid 
Layer Depth = Recorded Depth) 

Depth (Layer Top) + Depth (Layer Bottom) / 2.0   

Elevation 
Elevation of Mid Layer based on sounding collar 
elevation supplied by client 

Elevation = Collar Elevation ‐ Depth   

Avgqc  Averaged recorded tip value (qc) 




n

i
cq

n
Avgqc

1

1

n=1 when interpretations are done at each 
point 

 

Avgqt 
Averaged corrected tip (qt) where: 
    uaqq ct  )1(  





n

i
tq

n
Avgqt

1

1

n=1 when interpretations are done at each 
point 

 

Avgfs  Averaged sleeve friction (fs) 




n

i

fs
n

Avgfs
1

1

n=1 when interpretations are done at each 
point 

 

AvgRf 

Averaged friction ratio (Rf) where friction ratio is defined 
as:  
   

qt

fs
Rf  %100

 
Avgqt

Avgfs
AvgRf  %100

n=1 when interpretations are done at each 
point 
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Interpreted 
Parameter 

Description  Equation  Ref 

Avgu  Averaged dynamic pore pressure (u) 




n

i
iun

Avgu
1

1

n=1 when interpretations are done at each 
point 

 

AvgRes 
Averaged Resistivity (this data is not always available 
since it is a specialized test requiring an additional 
module) 





n

i
iYRESISTIVITn

Avgu
1

1  

n=1 when interpretations are done at each 
point 

 

AvgUVIF 
Averaged UVIF ultra‐violet induced fluorescence  (this 
data is not always available since it is a specialized test 
requiring an additional module) 





n

i
iUVIFn

Avgu
1

1

n=1 when interpretations are done at each 
point 

 

AvgTemp 
Averaged Temperature (this data is not always available 
since it is a specialized test) 





n

i
iETEMPERATURn

Avgu
1

1  

n=1 when interpretations are done at each 
point 

 

AvgGamma 
Averaged Gamma Counts (this data is not always 
available since it is a specialized test requiring an 
additional module) 





n

i
iGAMMAn

Avgu
1

1

n=1 when interpretations are done at each 
point 

 

SBT 
Soil Behavior Type as defined by Robertson and 
Campanella 

See Figure 1  2, 5 

U.Wt. 

Unit Weight of soil determined from one of the following 
user selectable options: 
 
  1)  uniform value 
  2)  value assigned to each SBT zone 
  3)  user supplied unit weight profile 

See references  5 

T. Stress 
 

v 

Total vertical overburden stress at Mid Layer Depth. 
 
A layer is defined as the averaging interval specified by 
the user.  For data interpreted at each point the Mid 
Layer Depth is the same as the recorded depth. 

hi

n

i
i

TStress 



1


where    I is layer unit weight 
    hi is layer thickness 
 

 

E. Stress 

v
’ 

 
Effective vertical overburden stress at Mid Layer Depth  

 
  Estress = Tstress ‐ ueq 

 

Ueq 

Equilibrium pore pressure determined from one of the 
following user selectable options: 
 
  1)  hydrostatic from water table depth 
  2)  user supplied profile 
 

For hydrostatic option: 
 
   wtweq DDu    

where  ueq is equilibrium pore pressure 

    w is unit weight of water  
    D is the current depth 
    Dwt is the depth to the water table 
 

 

Cn  SPT N60 overburden correction factor 
Cn=(v’)‐0.5 

where   v’ is in tsf 
    0.5 < Cn < 2.0 

 

N60 
SPT N value at 60% energy calculated from qt/N ratios 
assigned to each SBT zone.  This method has abrupt N 
value changes at zone boundaries. 

See Figure 1  4, 5 

(N1)60  SPT N60 value corrected for overburden pressure  (N1)60 = Cn • N60  4 

N60Ic  SPT N60 values based on the Ic parameter  (qt/pa)/ N60 = 8.5 (1 – Ic/4.6)  5 

(N1)60Ic 
SPT N60 value corrected for overburden pressure (using 
N60  Ic).   User has 2 options. 

1)  (N1)60Ic= Cn • (N60 Ic) 
2)  qc1n/ (N1)60Ic = 8.5 (1 – Ic/4.6) 

4 
5 
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Interpreted 
Parameter 

Description  Equation  Ref 

(N1)60csIc  Clean sand equivalent SPT (N1)60Ic.  User has 3 options. 

1)  (N1)60csIc = α + β((N1)60Ic) 
2)  (N1)60csIc = KSPT * ((N1)60Ic) 
3)  qc1ncs)/ (N1)60csIc = 8.5 (1 – Ic/4.6) 
 
FC ≤ 5%:      α = 0,      β=1.0 
FC ≥ 35%    α = 5.0,   β=1.2 
5% < FC < 35% α = exp[1.76 – (190/FC2)] 
        β = [0.99 + (FC1.5/1000)] 
 
 

10 
10 
5 
 

Su 
Undrained shear strength based on qt 
Su factor Nkt is user selectable  Nkt

v
qt

Su 
 

1, 5 

Su 
Undrained shear strength based on pore pressure 
Su factor NΔu is user selectable  N u

equu
Su




 2

1, 5 

k  Coefficient of permeability (assigned to each SBT zone)    5 

Bq  Pore pressure parameter 

 v
qt

u
Bq






 
where: 

equuu   

and  u = dynamic pore pressure 
  ueq = equilibrium pore pressure 
 

1, 5 

 
Qt 

Normalized qt for Soil Behavior Type classification as 
defined by Robertson, 1990 

'

v

v
qt

Qt

 2, 5 

 
Fr 

Normalized Friction Ratio for Soil Behavior Type 
classification as defined by Robertson, 1990   v

qt

fs
Fr


 %100 2, 5 

Net qt  Net tip resistance   v
qt     

qe  Effective tip resistance  2uqt     

qeNorm  Normalized effective tip resistance  '
2

v

uqt




 

SBTn 
Normalized Soil Behavior Type as defined by Robertson 
and Campanella 

See Figure 2  2, 5 

SBT‐BQ 
Non‐normalized Soil Behavior type based on the Bq 
parameter 

See Figure 3  2, 5 

SBT‐BQn  Normalized Soil Behavior based on the Bq parameter  See Figure 3  2, 5 

SBT‐JandD  Soil Behaviour Type as defined by Jeffries and Davies  See Figure 3  7 
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Interpreted 
Parameter 

Description  Equation  Ref 

Ic  Soil index for estimating grain characteristics 

 
Ic = [(3.47 – log10Q)2 + (log10 Fr + 1.22)2 ]0.5 
 

Where: 
n

v

a

a

v P
P

qt
Q 



















 


'
  

And    Fr is in percent 
    Pa = atmospheric pressure 
    n varies from 0.5 to 1.0 and is 
selected in an iterative manner based on the 
resulting Ic 
 

3, 8 

FC  Apparent fines content (%) 

FC=1.75(Ic3.25) ‐ 3.7 
FC=100 for Ic > 3.5 
FC=0    for Ic < 1.26 
FC = 5% if 1.64 < Ic < 2.6 AND Fr<0.5 

3 

Ic Zone 
This parameter is the Soil Behavior Type zone based on 
the Ic parameter (valid for zones 2 through 7 on SBTn 
chart) 

Ic < 1.31      Zone = 7 
1.31 < Ic < 2.05  Zone = 6 
2.05 < Ic < 2.60  Zone = 5 
2.60 < Ic < 2.95  Zone = 4 
2.95 < Ic < 3.60  Zone = 3 
Ic > 3.60      Zone = 2 

3 

PHI 

    

Friction Angle determined from one of the following user 
selectable options: 
 

a)  Campanella and Robertson 
b)  Durgunoglu and Mitchel 
c)  Janbu 
d)  Kulhawy and Mayne 

 
See reference 

 
 
5 
5 
5 
11 

Dr 

Relative Density determined from one of the following 
user selectable options:  
 
a) Ticino Sand 
b)  Hokksund Sand 
c) Schmertmann 1976 
d) Jamiolkowski 1985 ‐ All Sands 
e) Jamiolkowski et al 2003 (various compressibilities, Ko) 

 

See reference 
Jamiolkowski et al 2003 reference 

5 
14 

OCR  Over Consolidation Ratio  

a) Based on Schmertmann’s method involving 
a  

    plot of Su/v’ /( Su/v’)NC and OCR 
 
 where the Su/p’ ratio for NC clay is user 
selectable 

9 

State 
Parameter 

The state parameter is used to describe whether a soil is 
contractive (SP is positive) or dilative (SP is negative) at 
large strains based on the work by Been and Jefferies 

See reference  8, 6, 5 

Es/qt 
Intermediate parameter for calculating Young’s Modulus, 
E, in sands.  It is the Y axis of the reference chart.  

Based on Figure 5.59 in the reference  5 
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Interpreted 
Parameter 

Description  Equation  Ref 

Young’s 
Modulus E 

Young’s Modulus based on the work done in Italy.  There 
are three types of sands considered in this technique.  
The user selects the appropriate type for the site from: 
 
  a) OC Sands 
  b) Aged NC Sands 
  c) Recent NC Sands 
 
Each sand type has a family of curves that depend on 
mean normal stress.  The program calculates mean 
normal stress and linearly interpolates between the two 
extremes provided in the Es/qt chart. 

 
Mean normal stress is evaluated from: 
 
   3''''

3

1 
hhvm

  

 

where  v’= vertical effective stress 

    h’= horizontal effective stress 
 

and h =  Ko • v
’  with Ko assumed to be 0.5 

 
 

5 

qc1 
 
 

qt normalized for overburden stress used for seismic 
analysis 

qc1 = qt  (Pa/v’)0.5 

where:  Pa = atm. Pressure 
    qt is in MPa 

3 

qc1n 
 
 

qc1 in dimensionless form used for seismic analysis 
qc1n = (qc1 / Pa)(Pa/v’)n 

where:  Pa = atm. Pressure and n ranges from
    0.5 to 1.0 based on Ic.  

3 

KSPT  Equivalent clean sand factor for (N1)60  KSPT = 1 + ((0.75/30) • (FC – 5))  10 

KCPT  Equivalent clean sand correction for qc1N 
Kcpt = 1.0 for Ic  1.64 
Kcpt = f(Ic) for Ic > 1.64  (see reference) 
 

10 

qc1ncs  Clean sand equivalent qc1n  qc1ncs = qc1n  Kcpt  3 

CRR  Cyclic Resistance Ratio (for Magnitude 7.5) 

qc1ncs < 50: 
CRR7.5 = 0.833 [qc1ncs/1000] + 0.05 
 

50   qc1ncs < 160: 
CRR7.5 =  93 [qc1ncs/1000]3 + 0.08 
 

10 

CSR  Cyclic Stress Ratio 

CSR = (�av/v’) = 0.65 (amax / g) (v/ v’) rd 
 

rd = 1.0 – 0.00765 z   z    9.15m 

rd = 1.174 – 0.0267 z  9.15  < z    23m 

rd = 0.744 – 0.008 z   23    <  z    30m 
rd = 0.50        z  >  30m 
 
 

10 
 
 

MSF  Magnitude Scaling Factor  See Reference  10 

FofS  Factor of Safety against Liquefaction  FS = (CRR7.5 / CSR) MSF  10 

Liquefactio
n Status 

Statement indicating possible liquefaction 
Takes into account FofS and limitations based 
on Ic and qc1ncs. 

10 
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Interpreted 
Parameter 

Description  Equation  Ref 

Cont/Dilat 
Tip 

Contractive / Dilative qc1 Boundary based on (N1)60 
(v’)boundary = 9.58 x 10‐4 [(N1)60]4.79 

qc1 is calculated from specified qt(MPa)/N 
ratio 

13 

Cq  Normalizing Factor  Cq = 1.8 / (0.8 + ((v’/Pa))  12 

qc1 (Cq)  Normalized tip resistance based on Cq  qc1 = Cq * qt  (some papers use qc)  12 

Su(Liq)/s’v  Liquefied Shear Strength Ratio 

 
Su(Liq)   = 0.03 + 0.0143(qc1) 
v’ 

 

Note: v’ and s’v are synonymous 
 

13 
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Figure 1   Non‐Normalized Behavior Type Classification Chart 
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Figure 2  Normalized Behavior Type Classification Chart 
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Figure 3 – Alternate Soil Behaviour Type Charts 
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CPT Data Files (COR Extension)   
 
ConeTec CPT data files are stored in ASCII text files that are readable by almost any text editor.  ConeTec 
file names  start with  the  job number  (which  includes  the  two digit year number) an underscore as a 
separating character,  followed by  two  letters based on  the  type of  test and  the sounding  ID. The  last 
character position  is  reserved  for an  identifier  letter  (such as b, c, d etc.) used  to uniquely distinguish 
multiple soundings at the same location.  The CPT sounding file has the extension COR. As an example, 
for job number 14‐02001 the first CPT sounding will have file name 14‐02001_CP01.COR  
 
The sounding (COR) file consists of the following components: 
 

1. Two lines of header information 
2. Data records 
3. End of data marker 
4. Units information 

 
Header Lines 
 

Line 1:  Columns 1‐6 may be blank or may indicate the version number of the recording software 
      Columns 7‐21 contain the sounding Date and Time 
      Columns 23‐38 contain the sounding Operator 
      Columns 51‐100 contain extended Job Location information 
 

Line 2:  Columns 1‐16 contain the Job Location 
      Columns 17‐32 contain the Cone ID 
      Columns 33‐47 contain the sounding number 

Columns 51‐100 may contain extended sounding ID information 
 

Data Records 
 
The data records contain 4 or more columns of data in floating point format. A comma and spaces 
separate each data item: 

 
Column 1:  Sounding Depth (meters) 
Column 2:  Tip (qc), recorded in units selected by the operator 
Column 3:  Sleeve (fs), recorded in units selected by the operator 
Column 4:  Dynamic pore pressure (u), recorded in units selected by the operator 
Column 5:  Empty or may contain other requested data such as Gamma, Resistivity or UVIF data 

 
End of Data Marker 
 

After the last line of data there is a line containing an ASCII 26 (CTL‐Z) character (small rectangular 
shaped character) followed by a newline (carriage return / line feed). This is used to mark the end of 
data. 
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Units Information 
 
The last section of the file contains information about the units that were selected for the sounding.  
A separator bar makes up the first line. The second line contains the type of units used for depth, qc, 
fs and u.   The third  line contains the conversion values required for ConeTec’s software to convert 
the recorded data to an internal set of base units (bar for qc, bar for fs and meters for u).  Additional 
lines used for internal ConeTec use may appear following the conversion values. 

 
 

CPT Data Files (XLS Extension) 

 

Excel  format  files of ConeTec CPT data are also generated  from corresponding COR  files.   The XLS 
files have the same base file name as the COR file with a  ‐BSC suffix. The  information  in the file  is 
presented  in  table  format  and  contains  additional  information  about  the  sounding  such  as 
coordinate information, tip net area ratio and averaging interval.  

 
The BSCI suffix are given  to xls  files which are enhanced versions of  the BSC  files and  include  the 
same data records in addition to inclination data collected for each sounding. 

 
 

CPT Standard Interpretations (TBL XLS Extension) 

 
ConeTec’s  standard CPT  interpretation output  files are generally delivered  in XLS  files with a TBL 
suffix.  The  root  file  name  is  the  same  as  the  COR  files.    A  number  of  calculated  geotechnical 
parameters are presented in these files and are presented in a table.  These files are not distributed 
if the enhanced interpretation files are provided.  

 
A more  enhanced  version of  the  TBL  files  are  the  ETBL  files which  contain  all of  the parameters 
available  in the TBL as well as additional geotechnical  interpretation data  involving the normalized 
soil behavior type (SBTn). 

 
 

CPT Enhanced Interpretations (XLS Extension) 

 
ConeTec’s enhanced CPT interpretation output files are delivered in XLS format.  The base file names are 
the same as COR files with additional suffixes. The files typically have any of the following suffixes: 
 

1. IFI  A file containing approximately 46 data columns of geotechnical interpretation. The file 
contains two tables. One table contains information about the project and the sounding 
and  the  interpretation  options  used.  The  geotechnical  parameters  are  reported  in  a 
separate table below the one previously described.  A companion document describes 
the techniques used for the interpretations 
 

2. NLI  A  file  containing approximately 37  columns of geotechnical  interpretation. The  file  is 
similar in format to the IFI file and contains most of the same parameters except those 
pertaining to liquefaction. 
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In each case root file name is the same as the COR files.   
 
 
CPT Dissipation Files (XLS Extension) 

 
Pore  pressure  dissipation  files  are  provided  in  Excel  format  and  contain  each  dissipation  trace  that 
exceeds  a  minimum  duration  (selected  during  post‐processing)  formatted  column  wise  within  the 
spreadsheet.  The first column (Column A) contains the time in seconds and the second column (Column 
B) contains the time  in minutes. Subsequent columns contain the dissipation trace data.   The columns 
extend to the longest trace of the data set.  
  
Detailed header information is provided at the top of the worksheet.  The test depth in meters and feet, 
the number of points  in  the  trace and  the particular units are all presented at  the  top of each  trace 
column. 
 
CPT Dissipation files have the same naming convention as the CPT sounding files with a “–PPD” suffix.  
 
Data Records 
 

Each  file will  contain  dissipation  traces  that  exceed  a minimum  duration  (selected  during  post‐
processing)  in  a particular  column.  The dissipation pore pressure  values  are  typically  stored  at  5 
second intervals.  The test depth in meters and feet, the number of points in the trace and the trace 
number are identified at the top of each trace column. 
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New LPile (USCS units).lp7o
================================================================================

                  LPile Plus for Windows, Version 2013-07.004

                Analysis of Individual Piles and Drilled Shafts
               Subjected to Lateral Loading Using the p-y Method

                          © 1985-2013 by Ensoft, Inc.
                              All Rights Reserved

================================================================================

This copy of LPile is used by:

GET Solutions, Inc.
Virginia Beach

Serial Number of Security Device:  364296623
This copy of LPile is licensed for exclusive use by:  GET Solutions, Inc., Viriginia B

Use of this program by any entity other than GET Solutions, Inc., Viriginia B
is forbidden by the software license agreement.

--------------------------------------------------------------------------------
                            Files Used for Analysis
--------------------------------------------------------------------------------

Path to file locations:        G:\Geo Projects\VB15G\VB15-105G P603 Soil Borings\L-Pile\
Name of input data file:       New LPile (USCS units).lp7d
Name of output report file:    New LPile (USCS units).lp7o
Name of plot output file:      New LPile (USCS units).lp7p
Name of runtime messeage file: New LPile (USCS units).lp7r

--------------------------------------------------------------------------------
                           Date and Time of Analysis
--------------------------------------------------------------------------------

               Date:  April 21, 2015     Time:  11:25:10

--------------------------------------------------------------------------------
                                Problem Title
--------------------------------------------------------------------------------

Project Name: FY16 Maritime Surveillance System Facility

Job Number: VB15-105G

Client: Burns & McDonnell

Engineer: M. Murdock, P.E.

Description: HP 14x102 @ 110 feet long piles

--------------------------------------------------------------------------------
                           Program Options and Settings
--------------------------------------------------------------------------------

Engineering Units of Input Data and Computations:
 - Engineering units are US Customary Units (pounds, feet, inches)

Analysis Control Options:
- Maximum number of iterations allowed                 =          500
- Deflection tolerance for convergence                 =   1.0000E-05 in
- Maximum allowable deflection                         =     100.0000 in
- Number of pile increments                            =          100

Page 1



New LPile (USCS units).lp7o
Loading Type and Number of Cycles of Loading:
 - Static loading specified

Computational Options:
 - Use unfactored loads in computations (conventional analysis)
 - Compute pile response under loading and nonlinear bending properties of pile
   (only if nonlinear pile properties are input)
 - Use of p-y modification factors for p-y curves not selected
 - Loading by lateral soil movements acting on pile not selected
 - Input of shear resistance at the pile tip not selected
 - Computation of pile-head foundation stiffness matrix not selected
 - Push-over analysis of pile not selected
 - Buckling analysis of pile not selected

Output Options:
 - No p-y curves to be computed and reported for user-specified depths
 - Values of pile-head deflection, bending moment, shear force, and
   soil reaction are printed for full length of pile.
 - Printing Increment (nodal spacing of output points) = 1

--------------------------------------------------------------------------------
                    Pile Structural Properties and Geometry
--------------------------------------------------------------------------------

Total number of pile sections                          =          1

Total length of pile                                   =     110.00 ft

Depth of ground surface below top of pile              =       0.00 ft

Pile diameter values used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over
the length of the pile.

Point         Depth              Pile
                X              Diameter
                ft                in
-----       ---------        -----------
  1           0.00000         14.7850000
  2        110.000000         14.7850000

Input Structural Properties:
----------------------------

Pile Section No. 1:

   Section Type                                        =    Elastic Pile
   Cross-sectional Shape                               =   Strong H-Pile
   Section Length                                      =    110.00000 ft
   Flange Width                                        =     14.78500 in
   Section Depth                                       =     14.01000 in
   Flange Thickness                                    =      0.70500 in
   Web Thickness                                       =      0.70500 in
   Section Area                                        =     29.72985 Sq. in
   Moment of Inertia                                   =   1040.97865 in^4
   Elastic Modulus                                     =    30000000. lbs/in^2

--------------------------------------------------------------------------------
                      Ground Slope and Pile Batter Angles
--------------------------------------------------------------------------------

Ground Slope Angle                                     =        0.000 degrees
                                                       =        0.000 radians

Pile Batter Angle                                      =        0.000 degrees
                                                       =        0.000 radians

--------------------------------------------------------------------------------
                       Soil and Rock Layering Information
--------------------------------------------------------------------------------
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New LPile (USCS units).lp7o
The soil profile is modelled using 8 layers

Layer 1 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =       0.0000 ft
   Distance from top of pile to bottom of layer        =      4.00000 ft
   Effective unit weight at top of layer               =    115.00000 pcf
   Effective unit weight at bottom of layer            =    115.00000 pcf
   Friction angle at top of layer                      =     26.00000 deg.
   Friction angle at bottom of layer                   =     26.00000 deg.
   Subgrade k at top of layer                          =     25.00000 pci
   Subgrade k at bottom of layer                       =     25.00000 pci

Layer 2 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =      4.00000 ft
   Distance from top of pile to bottom of layer        =      8.00000 ft
   Effective unit weight at top of layer               =     68.00000 pcf
   Effective unit weight at bottom of layer            =     68.00000 pcf
   Friction angle at top of layer                      =     28.00000 deg.
   Friction angle at bottom of layer                   =     28.00000 deg.
   Subgrade k at top of layer                          =     20.00000 pci
   Subgrade k at bottom of layer                       =     20.00000 pci

Layer 3 is soft clay, p-y criteria by Matlock, 1970

   Distance from top of pile to top of layer           =      8.00000 ft
   Distance from top of pile to bottom of layer        =     36.00000 ft
   Effective unit weight at top of layer               =     48.00000 pcf
   Effective unit weight at bottom of layer            =     48.00000 pcf
   Undrained cohesion at top of layer                  =    200.00000 psf
   Undrained cohesion at bottom of layer               =    200.00000 psf
   Epsilon-50 at top of layer                          =      0.02000
   Epsilon-50 at bottom of layer                       =      0.02000

Layer 4 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =     36.00000 ft
   Distance from top of pile to bottom of layer        =     54.00000 ft
   Effective unit weight at top of layer               =     68.00000 pcf
   Effective unit weight at bottom of layer            =     68.00000 pcf
   Friction angle at top of layer                      =     30.00000 deg.
   Friction angle at bottom of layer                   =     30.00000 deg.
   Subgrade k at top of layer                          =     60.00000 pci
   Subgrade k at bottom of layer                       =     60.00000 pci

Layer 5 is soft clay, p-y criteria by Matlock, 1970

   Distance from top of pile to top of layer           =     54.00000 ft
   Distance from top of pile to bottom of layer        =     82.00000 ft
   Effective unit weight at top of layer               =     53.00000 pcf
   Effective unit weight at bottom of layer            =     53.00000 pcf
   Undrained cohesion at top of layer                  =    300.00000 psf
   Undrained cohesion at bottom of layer               =    300.00000 psf
   Epsilon-50 at top of layer                          =      0.02000
   Epsilon-50 at bottom of layer                       =      0.02000

Layer 6 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =     82.00000 ft
   Distance from top of pile to bottom of layer        =     96.00000 ft
   Effective unit weight at top of layer               =     73.00000 pcf
   Effective unit weight at bottom of layer            =     73.00000 pcf
   Friction angle at top of layer                      =     34.00000 deg.
   Friction angle at bottom of layer                   =     34.00000 deg.
   Subgrade k at top of layer                          =     60.00000 pci
   Subgrade k at bottom of layer                       =     60.00000 pci

Layer 7 is soft clay, p-y criteria by Matlock, 1970
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   Distance from top of pile to top of layer           =     96.00000 ft
   Distance from top of pile to bottom of layer        =    106.00000 ft
   Effective unit weight at top of layer               =     53.00000 pcf
   Effective unit weight at bottom of layer            =     53.00000 pcf
   Undrained cohesion at top of layer                  =    300.00000 psf
   Undrained cohesion at bottom of layer               =    300.00000 psf
   Epsilon-50 at top of layer                          =      0.02000
   Epsilon-50 at bottom of layer                       =      0.02000

Layer 8 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    106.00000 ft
   Distance from top of pile to bottom of layer        =    125.00000 ft
   Effective unit weight at top of layer               =     73.00000 pcf
   Effective unit weight at bottom of layer            =     73.00000 pcf
   Friction angle at top of layer                      =     36.00000 deg.
   Friction angle at bottom of layer                   =     36.00000 deg.
   Subgrade k at top of layer                          =     60.00000 pci
   Subgrade k at bottom of layer                       =     60.00000 pci

   (Depth of lowest soil layer extends   15.00 ft below pile tip)

--------------------------------------------------------------------------------
                           Summary of Soil Properties
--------------------------------------------------------------------------------

                      Layer                     Layer      Effective    Undrained    Angle of      Strain

Layer               Soil Type                   Depth       Unit Wt.    Cohesion     Friction      Factor        kpy

 Num.         (p-y Curve Criteria)               ft           pcf          psf          deg.     Epsilon 50      pci

-----   ----------------------------------   ----------   ----------   ----------   ----------   ----------
----------
  1     Sand (Reese, et al.)                       0.00      115.000       --           26.000       --
25.000
                                                  4.000      115.000       --           26.000       --
25.000
  2     Sand (Reese, et al.)                      4.000       68.000       --           28.000       --
20.000
                                                  8.000       68.000       --           28.000       --
20.000
  3     Soft Clay                                 8.000       48.000      200.000       --          0.02000       --

                                                 36.000       48.000      200.000       --          0.02000       --

  4     Sand (Reese, et al.)                     36.000       68.000       --           30.000       --
60.000
                                                 54.000       68.000       --           30.000       --
60.000
  5     Soft Clay                                54.000       53.000      300.000       --          0.02000       --

                                                 82.000       53.000      300.000       --          0.02000       --

  6     Sand (Reese, et al.)                     82.000       73.000       --           34.000       --
60.000
                                                 96.000       73.000       --           34.000       --
60.000
  7     Soft Clay                                96.000       53.000      300.000       --          0.02000       --

                                                106.000       53.000      300.000       --          0.02000       --

  8     Sand (Reese, et al.)                    106.000       73.000       --           36.000       --
60.000
                                                125.000       73.000       --           36.000       --
60.000

--------------------------------------------------------------------------------
                                 Loading Type
--------------------------------------------------------------------------------
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Static loading criteria were used when computing p-y curves for all analyses.

--------------------------------------------------------------------------------
               Pile-head Loading and Pile-head Fixity Conditions
--------------------------------------------------------------------------------

Number of loads specified = 4

Load    Load         Condition               Condition            Axial Thrust            Compute
 No.    Type             1                       2                 Force, lbs      Top y vs. Pile Length
-----   ----   --------------------   -----------------------   ----------------   ---------------------
   1     4     y =      1.00000 in    M =       0.0000 in-lbs           240000.             No
   2     5     y =      1.00000 in    S =       0.0000 in/in            240000.             No
   3     1     V =       12254. lbs   M =       0.0000 in-lbs           240000.             No
   4     2     V =       22887. lbs   S =       0.0000 in/in            240000.             No

V = perpendicular shear force applied to pile head
M = bending moment applied to pile head
y = lateral deflection relative to pile axis
S = pile slope relative to original pile batter angle
R = rotational stiffness applie to pile head
Axial thrust is assumed to be acting axially for all pile batter angles.

--------------------------------------------------------------------------------
    Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness
--------------------------------------------------------------------------------

Axial thrust force values were determined from pile-head loading conditions

Number of Pile Sections Analyzed = 1

Pile Section No. 1:
-------------------
Moment-curvature properties were derived from elastic section properties

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 1
--------------------------------------------------------------------------------

Pile-head conditions are Displacement and Moment (Loading Type 4)
Displacement of pile head                              =     1.000000 inches
Moment at pile head                                    =          0.0 in-lbs
Axial load at pile head                                =     240000.0 lbs

   Depth    Deflect.    Bending    Shear       Slope      Total    Bending   Soil Res.  Soil Spr.   Distrib.
     X         y        Moment     Force         S       Stress   Stiffness      p         Es*h    Lat. Load
   feet      inches     in-lbs      lbs       radians     psi*      lb-in^2    lb/in      lb/inch    lb/inch
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
      0.00     1.0000      0.000     24508.  -0.008511  8072.6946  3.123E+10      0.000      0.000      0.000
     1.100     0.8877    350472.     23877.  -0.008437     10562.  3.123E+10   -95.6128  1421.8303      0.000
     2.200     0.7773    683816.     21997.  -0.008219     12929.  3.123E+10  -189.2944  3214.7456      0.000
     3.300     0.6707    983261.     19019.  -0.007866     15055.  3.123E+10  -261.8114  5152.8472      0.000
     4.400     0.5696   1235771.     14877.  -0.007397     16849.  3.123E+10  -365.7654  8476.4876      0.000
     5.500     0.4754   1422896.  9803.4817  -0.006835     18177.  3.123E+10  -403.0243     11191.      0.000
     6.600     0.3891   1537893.  4173.5920  -0.006210     18994.  3.123E+10  -449.9893     15264.      0.000
     7.700     0.3115   1572424. -2047.6443  -0.005552     19239.  3.123E+10  -492.6222     20878.      0.000
     8.800     0.2425   1519015. -5719.5894  -0.004899     18860.  3.123E+10   -63.7331  3468.4804      0.000
     9.900     0.1821   1452467. -6522.5459  -0.004271     18387.  3.123E+10   -57.9270  4198.5453      0.000
    11.000     0.1298   1373881. -7246.3603  -0.003674     17829.  3.123E+10   -51.7419  5262.1494      0.000
    12.100     0.0851   1284440. -7884.5624  -0.003112     17194.  3.123E+10   -44.9554  6970.4088      0.000
    13.200     0.0476   1185446. -8425.7584  -0.002590     16491.  3.123E+10   -37.0440     10264.      0.000
    14.300     0.0168   1078410. -8842.8094  -0.002111     15731.  3.123E+10   -26.1456     20594.      0.000
    15.400  -0.008105    965374. -8879.8058  -0.001680     14928.  3.123E+10    20.5401     33454.      0.000
    16.500    -0.0276    854624. -8540.4131  -0.001295     14142.  3.123E+10    30.8831     14780.      0.000
    17.600    -0.0423    748112. -8101.5608  -0.000956     13385.  3.123E+10    35.6097     11115.      0.000
    18.700    -0.0528    646802. -7613.4308  -0.000661     12666.  3.123E+10    38.3494  9582.7563      0.000
    19.800    -0.0598    551308. -7096.6115  -0.000408     11988.  3.123E+10    39.9566  8827.0305      0.000
    20.900    -0.0636    462037. -6563.6394  -0.000194     11354.  3.123E+10    40.7967  8467.0482      0.000
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    22.000    -0.0649    379257. -6023.3398 -1.623E-05     10766.  3.123E+10    41.0668  8355.9505      0.000
    23.100    -0.0640    303124. -5482.4385   0.000128     10225.  3.123E+10    40.8879  8429.1783      0.000
    24.200    -0.0615    233710. -4946.3275   0.000241  9732.3815  3.123E+10    40.3410  8659.2549      0.000
    25.300    -0.0577    171011. -4419.4860   0.000327  9287.1297  3.123E+10    39.4835  9039.4841      0.000
    26.400    -0.0529    114964. -3905.7353   0.000387  8889.1071  3.123E+10    38.3576  9577.9518      0.000
    27.500    -0.0474     65445. -3408.4060   0.000426  8537.4536  3.123E+10    36.9954     10296.      0.000
    28.600    -0.0416     22285. -2930.4550   0.000444  8230.9544  3.123E+10    35.4215     11232.      0.000
    29.700    -0.0357    -14732. -2474.5528   0.000446  8177.3167  3.123E+10    33.6546     12442.      0.000
    30.800    -0.0299    -45867. -2043.1531   0.000433  8398.4154  3.123E+10    31.7089     14016.      0.000
    31.900    -0.0243    -71414. -1638.5534   0.000408  8579.8425  3.123E+10    29.5940     16091.      0.000
    33.000    -0.0191    -91710. -1262.9515   0.000374  8723.9719  3.123E+10    27.3153     18888.      0.000
    34.100    -0.0144   -107123.  -918.5054   0.000332  8833.4301  3.123E+10    24.8735     22778.      0.000
    35.200    -0.0103   -118059.  -607.4014   0.000284  8911.0923  3.123E+10    22.2635     28432.      0.000
    36.300  -0.006917   -124958.   -18.8889   0.000233  8960.0837  3.123E+10    66.9051    127683.      0.000
    37.400  -0.004195   -120032.   712.3961   0.000181  8925.1009  3.123E+10    43.8957    138137.      0.000
    38.500  -0.002142   -107297.  1161.2551   0.000133  8834.6618  3.123E+10    24.1132    148592.      0.000
    39.600  -0.000688    -90216.  1375.1344  9.107E-05  8713.3656  3.123E+10     8.2927    159046.      0.000
    40.700   0.000262    -71570.  1407.6430  5.688E-05  8580.9503  3.123E+10    -3.3672    169500.      0.000
    41.800   0.000813    -53415.  1312.2339  3.047E-05  8452.0209  3.123E+10   -11.0888    179955.      0.000
    42.900   0.001067    -37120.  1137.5108  1.133E-05  8336.3043  3.123E+10   -15.3844    190409.      0.000
    44.000   0.001113    -23457.   924.2387 -1.470E-06  8239.2710  3.123E+10   -16.9295    200864.      0.000
    45.100   0.001028    -12711.   703.9181 -9.114E-06  8162.9625  3.123E+10   -16.4524    211318.      0.000
    46.200   0.000872 -4815.3512   498.6465 -1.282E-05  8106.8908  3.123E+10   -14.6494    221772.      0.000
    47.300   0.000689   534.3630   321.9232 -1.372E-05  8076.4894  3.123E+10   -12.1269    232227.      0.000
    48.400   0.000510  3770.3681   180.0435 -1.281E-05  8099.4698  3.123E+10    -9.3700    242681.      0.000
    49.500   0.000351  5368.6949    73.7707 -1.088E-05  8110.8204  3.123E+10    -6.7319    253136.      0.000
    50.600   0.000222  5786.8594     0.0307 -8.524E-06  8113.7899  3.123E+10    -4.4408    263590.      0.000
    51.700   0.000126  5423.5133   -46.5449 -6.155E-06  8111.2096  3.123E+10    -2.6161    274044.      0.000
    52.800  5.990E-05  4597.0697   -72.3321 -4.037E-06  8105.3407  3.123E+10    -1.2910    284499.      0.000
    53.900  1.944E-05  3539.5230   -83.7193 -2.317E-06  8097.8305  3.123E+10    -0.4343    294953.      0.000
    55.000 -1.279E-06  2401.5637   -85.4490 -1.062E-06  8089.7493  3.123E+10     0.1722   1777408.      0.000
    56.100 -8.595E-06  1290.3970   -76.6737 -2.815E-07  8081.8584  3.123E+10     1.1574   1777408.      0.000
    57.200 -8.712E-06   379.1607   -45.9878  7.130E-08  8075.3872  3.123E+10     3.4920   5291114.      0.000
    58.300 -6.713E-06    75.8680   -16.9747  1.675E-07  8073.2334  3.123E+10     0.9039   1777408.      0.000
    59.400 -4.291E-06   -70.0314    -7.1959  1.687E-07  8073.1919  3.123E+10     0.5777   1777408.      0.000
    60.500 -2.259E-06  -115.1719    -1.3751  1.296E-07  8073.5125  3.123E+10     0.3042   1777408.      0.000
    61.600 -8.702E-07  -107.1551     1.4060  8.257E-08  8073.4556  3.123E+10     0.1172   1777408.      0.000
    62.700 -7.918E-08   -78.5778     2.2497  4.332E-08  8073.2526  3.123E+10     0.0107   1777408.      0.000
    63.800  2.734E-07   -48.0376     2.0771  1.656E-08  8073.0358  3.123E+10    -0.0368   1777408.      0.000
    64.900  3.581E-07   -23.8486     1.5158  1.369E-09  8072.8640  3.123E+10    -0.0482   1777408.      0.000
    66.000  3.096E-07    -8.0282     0.9225 -5.367E-09  8072.7516  3.123E+10    -0.0417   1777408.      0.000
    67.100  2.164E-07     0.5393     0.4551 -6.950E-09  8072.6984  3.123E+10    -0.0291   1777408.      0.000
    68.200  1.261E-07     4.0300     0.1507 -5.984E-09  8072.7232  3.123E+10    -0.0170   1777408.      0.000
    69.300  5.836E-08     4.5564    -0.0132 -4.170E-09  8072.7270  3.123E+10  -0.007859   1777408.      0.000
    70.400  1.603E-08     3.7074    -0.0793 -2.423E-09  8072.7209  3.123E+10  -0.002159   1777408.      0.000
    71.500 -5.613E-09     2.4772    -0.0886 -1.116E-09  8072.7122  3.123E+10   0.000756   1777408.      0.000
    72.600 -1.344E-08     1.3754    -0.0717 -3.021E-10  8072.7044  3.123E+10   0.001809   1777408.      0.000
    73.700 -1.359E-08     0.5871    -0.0477  1.127E-10  8072.6988  3.123E+10   0.001830   1777408.      0.000
    74.800 -1.046E-08     0.1167    -0.0263  2.614E-10  8072.6954  3.123E+10   0.001409   1777408.      0.000
    75.900 -6.687E-09    -0.1083    -0.0110  2.632E-10  8072.6954  3.123E+10   0.000900   1777408.      0.000
    77.000 -3.515E-09    -0.1763  -0.001968  2.030E-10  8072.6959  3.123E+10   0.000473   1777408.      0.000
    78.100 -1.327E-09    -0.1615   0.002335  1.317E-10  8072.6958  3.123E+10   0.000179   1777408.      0.000
    79.200 -3.934E-11    -0.1154   0.003549  7.313E-11  8072.6954  3.123E+10  5.297E-06   1777408.      0.000
    80.300  6.039E-10    -0.0683   0.003047  3.430E-11  8072.6951  3.123E+10 -8.131E-05   1777408.      0.000
    81.400  8.661E-10    -0.0352   0.001741  1.242E-11  8072.6949  3.123E+10  -0.000117   1777408.      0.000
    82.500  9.318E-10    -0.0224   0.000867      0.000  8072.6948  3.123E+10 -1.581E-05    223917.      0.000
    83.600  8.726E-10    -0.0123   0.000660 -7.095E-12  8072.6947  3.123E+10 -1.549E-05    234371.      0.000
    84.700  7.445E-10  -0.004928   0.000467 -1.074E-11  8072.6947  3.123E+10 -1.381E-05    244826.      0.000
    85.800  5.890E-10  6.993E-05   0.000301 -1.177E-11  8072.6946  3.123E+10 -1.139E-05    255280.      0.000
    86.900  4.339E-10   0.003083   0.000168 -1.110E-11  8072.6946  3.123E+10 -8.734E-06    265734.      0.000
    88.000  2.959E-10   0.004571  6.930E-05 -9.484E-12  8072.6946  3.123E+10 -6.192E-06    276189.      0.000
    89.100  1.835E-10   0.004973  2.141E-06 -7.467E-12  8072.6947  3.123E+10 -3.984E-06    286643.      0.000
    90.200  9.879E-11   0.004674 -3.883E-05 -5.428E-12  8072.6946  3.123E+10 -2.224E-06    297098.      0.000
    91.300  4.018E-11   0.003982 -5.969E-05 -3.599E-12  8072.6946  3.123E+10 -9.362E-07    307552.      0.000
    92.400  3.785E-12   0.003122 -6.647E-05 -2.098E-12  8072.6946  3.123E+10 -9.118E-08    318006.      0.000
    93.500 -1.519E-11   0.002241 -6.457E-05      0.000  8072.6946  3.123E+10  3.781E-07    328461.      0.000
    94.600 -2.167E-11   0.001423 -5.841E-05      0.000  8072.6946  3.123E+10  5.564E-07    338915.      0.000
    95.700 -2.021E-11   0.000700 -5.120E-05      0.000  8072.6946  3.123E+10  5.349E-07    349370.      0.000
    96.800 -1.484E-11  6.946E-05 -3.448E-05      0.000  8072.6946  3.123E+10  1.999E-06   1777408.      0.000
    97.900 -9.087E-12  -0.000213 -1.322E-05      0.000  8072.6946  3.123E+10  1.224E-06   1777408.      0.000
    99.000 -4.521E-12  -0.000282 -1.123E-06      0.000  8072.6946  3.123E+10  6.087E-07   1777408.      0.000
   100.100 -1.527E-12  -0.000244  4.251E-06      0.000  8072.6946  3.123E+10  2.056E-07   1777408.      0.000
   101.200      0.000  -0.000171  5.516E-06      0.000  8072.6946  3.123E+10 -1.390E-08   1777408.      0.000
   102.300      0.000 -9.936E-05  4.731E-06      0.000  8072.6946  3.123E+10 -1.051E-07   1777408.      0.000
   103.400      0.000 -4.609E-05  3.235E-06      0.000  8072.6946  3.123E+10 -1.216E-07   1777408.      0.000
   104.500      0.000 -1.394E-05  1.750E-06      0.000  8072.6946  3.123E+10 -1.035E-07   1777408.      0.000

Page 6



New LPile (USCS units).lp7o
   105.600      0.000  1.904E-07  5.724E-07      0.000  8072.6946  3.123E+10 -7.491E-08   1777408.      0.000
   106.700      0.000  1.271E-06  3.157E-08      0.000  8072.6946  3.123E+10 -7.042E-09    269326.      0.000
   107.800      0.000  1.124E-06 -3.464E-08      0.000  8072.6946  3.123E+10 -2.990E-09    279781.      0.000
   108.900      0.000  4.533E-07 -4.613E-08      0.000  8072.6946  3.123E+10  1.248E-09    290235.      0.000
   110.000      0.000      0.000      0.000      0.000  8072.6946  3.123E+10  5.741E-09    150345.      0.000

* The above values of total stress are combined axial and bending stresses.

Output Summary for Load Case No. 1:

Pile-head deflection             =      1.0000000 inches
Computed slope at pile head      =     -0.0085113 radians
Maximum bending moment           =       1572424. inch-lbs
Maximum shear force              =         24508. lbs
Depth of maximum bending moment  =      7.7000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             19
Number of zero deflection points =              9

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 2
--------------------------------------------------------------------------------

Pile-head conditions are Displacement and Pile-head Rotation (Loading Type 5)
Displacement of pile head                              =     1.000000 inches
Rotation of pile head                                  =    0.000E+00 radians
Axial load on pile head                                =     240000.0 lbs

   Depth    Deflect.    Bending    Shear       Slope      Total    Bending   Soil Res.  Soil Spr.   Distrib.
     X         y        Moment     Force         S       Stress   Stiffness      p         Es*h    Lat. Load
   feet      inches     in-lbs      lbs       radians     psi*      lb-in^2    lb/in      lb/inch    lb/inch
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
      0.00     1.0000  -3420987.     45775.      0.000     32367.  3.123E+10      0.000      0.000      0.000
     1.100     0.9905  -2822799.     44513.  -0.001320     28119.  3.123E+10   -95.6129  1274.2512      0.000
     2.200     0.9652  -2237491.     42632.  -0.002389     23962.  3.123E+10  -189.2948  2588.8783      0.000
     3.300     0.9274  -1682170.     39655.  -0.003217     20019.  3.123E+10  -261.8123  3726.5161      0.000
     4.400     0.8802  -1170214.     35513.  -0.003820     16383.  3.123E+10  -365.7674  5485.1091      0.000
     5.500     0.8265   -720423.     30121.  -0.004220     13189.  3.123E+10  -451.1979  7205.7710      0.000
     6.600     0.7688   -348284.     23277.  -0.004446     10546.  3.123E+10  -585.7313     10056.      0.000
     7.700     0.7092    -77736.     14480.  -0.004536  8624.7367  3.123E+10  -747.1297     13907.      0.000
     8.800     0.6491     62736.  8965.3101  -0.004539  8518.2129  3.123E+10   -88.4855  1799.4783      0.000
     9.900     0.5893    187706.  7815.7970  -0.004486  9405.6879  3.123E+10   -85.6832  1919.1134      0.000
    11.000     0.5307    297496.  6704.2108  -0.004383     10185.  3.123E+10   -82.7390  2058.1305      0.000
    12.100     0.4736    392470.  5632.3640  -0.004238     10860.  3.123E+10   -79.6620  2220.2012      0.000
    13.200     0.4188    473039.  4601.9550  -0.004055     11432.  3.123E+10   -76.4605  2410.0315      0.000
    14.300     0.3666    539652.  3614.5798  -0.003841     11905.  3.123E+10   -73.1418  2633.7184      0.000
    15.400     0.3174    592798.  2671.7445  -0.003601     12282.  3.123E+10   -69.7121  2899.2649      0.000
    16.500     0.2715    633004.  1774.8784  -0.003342     12568.  3.123E+10   -66.1767  3217.3442      0.000
    17.600     0.2292    660831.   925.3487  -0.003069     12766.  3.123E+10   -62.5399  3602.4635      0.000
    18.700     0.1905    676877.   124.4783  -0.002786     12880.  3.123E+10   -58.8041  4074.7918      0.000
    19.800     0.1556    681770.  -626.4308  -0.002499     12914.  3.123E+10   -54.9700  4663.1442      0.000
    20.900     0.1245    676172. -1326.0646  -0.002212     12875.  3.123E+10   -51.0351  5410.0827      0.000
    22.000     0.0972    660777. -1973.0482  -0.001929     12765.  3.123E+10   -46.9927  6381.1487      0.000
    23.100     0.0736    636308. -2565.8667  -0.001655     12591.  3.123E+10   -42.8283  7682.8242      0.000
    24.200     0.0535    603526. -3102.7300  -0.001393     12359.  3.123E+10   -38.5146  9500.9488      0.000
    25.300     0.0368    563224. -3581.3163  -0.001147     12072.  3.123E+10   -33.9985     12194.      0.000
    26.400     0.0232    516244. -3998.2261  -0.000919     11739.  3.123E+10   -29.1697     16570.      0.000
    27.500     0.0126    463490. -4347.5671  -0.000711     11364.  3.123E+10   -23.7608     24984.      0.000
    28.600   0.004455    405976. -4615.4871  -0.000528     10956.  3.123E+10   -16.8332     49875.      0.000
    29.700  -0.001378    344985. -4651.7496  -0.000369     10523.  3.123E+10    11.3389    108598.      0.000
    30.800  -0.005287    285508. -4459.4942  -0.000236     10100.  3.123E+10    17.7908     44420.      0.000
    31.900  -0.007602    228748. -4209.5054  -0.000127  9697.1484  3.123E+10    20.0863     34876.      0.000
    33.000  -0.008642    175182. -3938.5658 -4.171E-05  9316.7491  3.123E+10    20.9651     32024.      0.000
    34.100  -0.008703    125034. -3661.4881  2.174E-05  8960.6255  3.123E+10    21.0163     31874.      0.000
    35.200  -0.008068     78381. -3387.5300  6.473E-05  8629.3177  3.123E+10    20.4925     33529.      0.000
    36.300  -0.006995     35194. -2805.7273  8.873E-05  8322.6212  3.123E+10    67.6594    127683.      0.000
    37.400  -0.005725  3747.7699 -1963.7357  9.696E-05  8099.3094  3.123E+10    59.9151    138137.      0.000
    38.500  -0.004435    -17263. -1238.7943  9.410E-05  8195.2906  3.123E+10    49.9246    148592.      0.000
    39.600  -0.003241    -29553.  -651.5574  8.421E-05  8282.5623  3.123E+10    39.0507    159046.      0.000
    40.700  -0.002212    -34998.  -206.3633  7.057E-05  8321.2331  3.123E+10    28.4029    169500.      0.000
    41.800  -0.001378    -35448.   105.0905  5.568E-05  8324.4263  3.123E+10    18.7870    179955.      0.000
    42.900  -0.000742    -32576.   299.7267  4.130E-05  8304.0361  3.123E+10    10.7033    190409.      0.000
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    44.000  -0.000288    -27797.   399.2615  2.854E-05  8270.0922  3.123E+10     4.3778    200864.      0.000
    45.100  1.153E-05    -22217.   426.9363  1.797E-05  8230.4671  3.123E+10    -0.1846    211318.      0.000
    46.200   0.000187    -16639.   405.0047  9.761E-06  8190.8591  3.123E+10    -3.1384    221772.      0.000
    47.300   0.000269    -11587.   353.0309  3.796E-06  8154.9762  3.123E+10    -4.7365    232227.      0.000
    48.400   0.000287 -7343.4293   286.9445 -2.048E-07  8124.8439  3.123E+10    -5.2766    242681.      0.000
    49.500   0.000264 -4009.8958   218.7278 -2.604E-06  8101.1709  3.123E+10    -5.0592    253136.      0.000
    50.600   0.000218 -1552.5152   156.5715 -3.780E-06  8083.7198  3.123E+10    -4.3584    263590.      0.000
    51.700   0.000164   147.5415   105.3300 -4.077E-06  8073.7424  3.123E+10    -3.4055    274044.      0.000
    52.800   0.000111  1254.0265    67.1161 -3.780E-06  8081.6001  3.123E+10    -2.3845    284499.      0.000
    53.900  6.423E-05  1943.3606    41.9062 -3.105E-06  8086.4954  3.123E+10    -1.4352    294953.      0.000
    55.000  2.867E-05  2380.0211     3.0679 -2.191E-06  8089.5963  3.123E+10    -4.4494   2048627.      0.000
    56.100  6.387E-06  2038.2345   -40.4409 -1.257E-06  8087.1691  3.123E+10    -2.1429   4428748.      0.000
    57.200 -4.523E-06  1320.3461   -50.5642 -5.475E-07  8082.0710  3.123E+10     0.6090   1777408.      0.000
    58.300 -8.066E-06   706.8095   -39.3759 -1.191E-07  8077.7140  3.123E+10     1.0862   1777408.      0.000
    59.400 -7.666E-06   281.5773   -25.3944  8.983E-08  8074.6942  3.123E+10     1.0323   1777408.      0.000
    60.500 -5.695E-06    35.8275   -13.5206  1.569E-07  8072.9490  3.123E+10     0.7668   1777408.      0.000
    61.600 -3.524E-06   -76.3614    -5.3283  1.483E-07  8073.2369  3.123E+10     0.4745   1777408.      0.000
    62.700 -1.778E-06  -105.7797    -0.6165  1.099E-07  8073.4458  3.123E+10     0.2395   1777408.      0.000
    63.800 -6.234E-07   -93.3324     1.5180  6.777E-08  8073.3574  3.123E+10     0.0839   1777408.      0.000
    64.900  1.084E-08   -66.1342     2.0624  3.407E-08  8073.1643  3.123E+10  -0.001460   1777408.      0.000
    66.000  2.761E-07   -39.1018     1.8074  1.183E-08  8072.9723  3.123E+10    -0.0372   1777408.      0.000
    67.100  3.232E-07   -18.4948     1.2748 -3.412E-10  8072.8260  3.123E+10    -0.0435   1777408.      0.000
    68.200  2.671E-07    -5.4456     0.7502 -5.401E-09  8072.7333  3.123E+10    -0.0360   1777408.      0.000
    69.300  1.806E-07     1.3445     0.3523 -6.267E-09  8072.7042  3.123E+10    -0.0243   1777408.      0.000
    70.400  1.016E-07     3.8953     0.1015 -5.160E-09  8072.7223  3.123E+10    -0.0137   1777408.      0.000
    71.500  4.439E-08     4.0565    -0.0283 -3.480E-09  8072.7234  3.123E+10  -0.005977   1777408.      0.000
    72.600  9.772E-09     3.1708    -0.0764 -1.952E-09  8072.7171  3.123E+10  -0.001316   1777408.      0.000
    73.700 -7.150E-09     2.0517    -0.0787 -8.484E-10  8072.7092  3.123E+10   0.000963   1777408.      0.000
    74.800 -1.263E-08     1.0975    -0.0612 -1.828E-10  8072.7024  3.123E+10   0.001700   1777408.      0.000
    75.900 -1.198E-08     0.4381    -0.0393  1.417E-10  8072.6977  3.123E+10   0.001613   1777408.      0.000
    77.000 -8.884E-09     0.0591    -0.0208  2.468E-10  8072.6950  3.123E+10   0.001196   1777408.      0.000
    78.100 -5.462E-09    -0.1116  -0.008012  2.357E-10  8072.6954  3.123E+10   0.000735   1777408.      0.000
    79.200 -2.662E-09    -0.1539  -0.000793  1.796E-10  8072.6957  3.123E+10   0.000358   1777408.      0.000
    80.300 -7.204E-10    -0.1336   0.002213  1.188E-10  8072.6956  3.123E+10  9.700E-05   1777408.      0.000
    81.400  4.753E-10    -0.0963   0.002430  7.024E-11  8072.6953  3.123E+10 -6.400E-05   1777408.      0.000
    82.500  1.134E-09    -0.0699   0.001881  3.512E-11  8072.6951  3.123E+10 -1.924E-05    223917.      0.000
    83.600  1.403E-09    -0.0468   0.001590  1.045E-11  8072.6949  3.123E+10 -2.490E-05    234371.      0.000
    84.700  1.410E-09    -0.0280   0.001253 -5.363E-12  8072.6948  3.123E+10 -2.615E-05    244826.      0.000
    85.800  1.261E-09    -0.0137   0.000919 -1.418E-11  8072.6947  3.123E+10 -2.439E-05    255280.      0.000
    86.900  1.035E-09  -0.003649   0.000621 -1.785E-11  8072.6946  3.123E+10 -2.085E-05    265734.      0.000
    88.000  7.897E-10   0.002787   0.000374 -1.803E-11  8072.6946  3.123E+10 -1.652E-05    276189.      0.000
    89.100  5.594E-10   0.006341   0.000185 -1.610E-11  8072.6947  3.123E+10 -1.215E-05    286643.      0.000
    90.200  3.645E-10   0.007770  5.056E-05 -1.312E-11  8072.6947  3.123E+10 -8.205E-06    297098.      0.000
    91.300  2.130E-10   0.007759 -3.635E-05 -9.839E-12  8072.6947  3.123E+10 -4.963E-06    307552.      0.000
    92.400  1.048E-10   0.006873 -8.578E-05 -6.746E-12  8072.6947  3.123E+10 -2.525E-06    318006.      0.000
    93.500  3.493E-11   0.005538  -0.000108 -4.123E-12  8072.6947  3.123E+10 -8.693E-07    328461.      0.000
    94.600 -4.045E-12   0.004043  -0.000113 -2.098E-12  8072.6946  3.123E+10  1.038E-07    338915.      0.000
    95.700 -2.046E-11   0.002562  -0.000109      0.000  8072.6946  3.123E+10  5.416E-07    349370.      0.000
    96.800 -2.259E-11   0.001171 -8.532E-05      0.000  8072.6946  3.123E+10  3.042E-06   1777408.      0.000
    97.900 -1.818E-11   0.000309 -4.908E-05      0.000  8072.6946  3.123E+10  2.449E-06   1777408.      0.000
    99.000 -1.206E-11  -0.000127 -2.221E-05      0.000  8072.6946  3.123E+10  1.623E-06   1777408.      0.000
   100.100 -6.637E-12  -0.000280 -5.596E-06      0.000  8072.6946  3.123E+10  8.936E-07   1777408.      0.000
   101.200 -2.782E-12  -0.000277  2.774E-06      0.000  8072.6946  3.123E+10  3.746E-07   1777408.      0.000
   102.300      0.000  -0.000209  5.669E-06      0.000  8072.6946  3.123E+10  6.393E-08   1777408.      0.000
   103.400      0.000  -0.000128  5.496E-06      0.000  8072.6946  3.123E+10 -9.006E-08   1777408.      0.000
   104.500  1.096E-12 -6.386E-05  3.928E-06      0.000  8072.6946  3.123E+10 -1.475E-07   1777408.      0.000
   105.600  1.166E-12 -2.489E-05  1.918E-06      0.000  8072.6946  3.123E+10 -1.570E-07   1777408.      0.000
   106.700  1.098E-12 -1.324E-05  7.333E-07      0.000  8072.6946  3.123E+10 -2.240E-08    269326.      0.000
   107.800      0.000 -5.479E-06  4.517E-07      0.000  8072.6946  3.123E+10 -2.026E-08    279781.      0.000
   108.900      0.000 -1.241E-06  2.043E-07      0.000  8072.6946  3.123E+10 -1.722E-08    290235.      0.000
   110.000      0.000      0.000      0.000      0.000  8072.6946  3.123E+10 -1.374E-08    150345.      0.000

* The above values of total stress are combined axial and bending stresses.

Output Summary for Load Case No. 2:

Pile-head deflection             =      1.0000000 inches
Computed slope at pile head      =     -0.0001264 radians
Maximum bending moment           =      -3420987. inch-lbs
Maximum shear force              =         45775. lbs
Depth of maximum bending moment  =       0.000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             17
Number of zero deflection points =              8
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--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 3
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =      12254.0 lbs
Applied moment at pile head                            =          0.0 in-lbs
Axial thrust load on pile head                         =     240000.0 lbs

   Depth    Deflect.    Bending    Shear       Slope      Total    Bending   Soil Res.  Soil Spr.   Distrib.
     X         y        Moment     Force         S       Stress   Stiffness      p         Es*h    Lat. Load
   feet      inches     in-lbs      lbs       radians     psi*      lb-in^2    lb/in      lb/inch    lb/inch
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
      0.00     0.3558 -3.980E-08     12254.  -0.003328  8072.6946  3.123E+10      0.000      0.000      0.000
     1.100     0.3118    172296.     11756.  -0.003292  9296.2554  3.123E+10   -75.4178  3192.3251      0.000
     2.200     0.2689    331221.     10339.  -0.003185     10425.  3.123E+10  -139.3116  6839.2538      0.000
     3.300     0.2278    465429.  8261.1316  -0.003017     11378.  3.123E+10  -175.5213     10173.      0.000
     4.400     0.1892    568430.  5865.9728  -0.002798     12109.  3.123E+10  -187.3815     13071.      0.000
     5.500     0.1539    638022.  3355.4826  -0.002543     12604.  3.123E+10  -192.9958     16556.      0.000
     6.600     0.1221    673131.   858.4150  -0.002266     12853.  3.123E+10  -185.3478     20041.      0.000
     7.700     0.0940    675043. -1471.0798  -0.001981     12867.  3.123E+10  -167.6060     23526.      0.000
     8.800     0.0698    646849. -2854.9468  -0.001702     12666.  3.123E+10   -42.0708  7959.4781      0.000
     9.900     0.0491    610457. -3379.6015  -0.001436     12408.  3.123E+10   -37.4223     10059.      0.000
    11.000     0.0319    566728. -3840.3742  -0.001188     12097.  3.123E+10   -32.3918     13425.      0.000
    12.100     0.0178    516596. -4230.0902  -0.000959     11741.  3.123E+10   -26.6561     19818.      0.000
    13.200   0.006542    461128. -4532.1009  -0.000752     11347.  3.123E+10   -19.1031     38545.      0.000
    14.300  -0.002098    401713. -4571.6730  -0.000570     10925.  3.123E+10    13.1073     82462.      0.000
    15.400  -0.008497    344045. -4347.4617  -0.000412     10516.  3.123E+10    20.8641     32412.      0.000
    16.500    -0.0130    289551. -4051.2060  -0.000278     10129.  3.123E+10    24.0231     24437.      0.000
    17.600    -0.0158    238855. -3723.2121  -0.000166  9768.9231  3.123E+10    25.6729     21394.      0.000
    18.700    -0.0174    192313. -3379.0404 -7.535E-05  9438.4033  3.123E+10    26.4743     20118.      0.000
    19.800    -0.0178    150126. -3028.0579 -2.976E-06  9138.8131  3.123E+10    26.7049     19771.      0.000
    20.900    -0.0174    112391. -2676.8124  5.250E-05  8870.8389  3.123E+10    26.5141     20057.      0.000
    22.000    -0.0164     79125. -2330.2553  9.298E-05  8634.6036  3.123E+10    25.9945     20868.      0.000
    23.100    -0.0150     50283. -1992.3165   0.000120  8429.7805  3.123E+10    25.2083     22191.      0.000
    24.200    -0.0133     25766. -1666.2182   0.000136  8255.6712  3.123E+10    24.2005     24080.      0.000
    25.300    -0.0114  5430.8392 -1354.6646   0.000143  8111.2617  3.123E+10    23.0046     26651.      0.000
    26.400  -0.009491    -10903. -1059.9686   0.000142  8150.1237  3.123E+10    21.6463     30105.      0.000
    27.500  -0.007649    -23451.  -784.1420   0.000135  8239.2318  3.123E+10    20.1456     34764.      0.000
    28.600  -0.005938    -32457.  -528.9712   0.000123  8303.1894  3.123E+10    18.5167     41159.      0.000
    29.700  -0.004408    -38194.  -296.0905   0.000108  8343.9266  3.123E+10    16.7683     50208.      0.000
    30.800  -0.003092    -40957.   -87.0770  9.110E-05  8363.5521  3.123E+10    14.9004     63618.      0.000
    31.900  -0.002003    -41070.    96.3908  7.377E-05  8364.3509  3.123E+10    12.8977     84982.      0.000
    33.000  -0.001144    -38880.   252.1813  5.687E-05  8348.8000  3.123E+10    10.7069    123518.      0.000
    34.100  -0.000502    -34772.   376.6204  4.130E-05  8319.6310  3.123E+10     8.1475    214243.      0.000
    35.200 -5.377E-05    -29199.   456.4523  2.779E-05  8280.0500  3.123E+10     3.9483    969299.      0.000
    36.300   0.000232    -22898.   467.7291  1.677E-05  8235.3058  3.123E+10    -2.2397    127683.      0.000
    37.400   0.000389    -16957.   426.0735  8.352E-06  8193.1152  3.123E+10    -4.0718    138137.      0.000
    38.500   0.000452    -11703.   365.6159  2.295E-06  8155.8016  3.123E+10    -5.0885    148592.      0.000
    39.600   0.000450 -7319.3676   296.2725 -1.725E-06  8124.6730  3.123E+10    -5.4181    159046.      0.000
    40.700   0.000406 -3870.2294   226.0635 -4.090E-06  8100.1790  3.123E+10    -5.2196    169500.      0.000
    41.800   0.000342 -1325.3768   160.8688 -5.188E-06  8082.1068  3.123E+10    -4.6584    179955.      0.000
    42.900   0.000270   409.5786   104.4642 -5.382E-06  8075.6032  3.123E+10    -3.8878    190409.      0.000
    44.000   0.000200  1466.5762    58.7561 -4.985E-06  8083.1095  3.123E+10    -3.0377    200864.      0.000
    45.100   0.000138  1992.3254    24.1357 -4.254E-06  8086.8431  3.123E+10    -2.2078    211318.      0.000
    46.200  8.732E-05  2130.7132    -0.1182 -3.383E-06  8087.8259  3.123E+10    -1.4670    221772.      0.000
    47.300  4.861E-05  2010.6369   -15.4446 -2.507E-06  8086.9731  3.123E+10    -0.8552    232227.      0.000
    48.400  2.112E-05  1738.8626   -23.6514 -1.715E-06  8085.0431  3.123E+10    -0.3883    242681.      0.000
    49.500  3.331E-06  1397.1069   -26.6356 -1.052E-06  8082.6162  3.123E+10    -0.0639    253136.      0.000
    50.600 -6.662E-06  1042.3500   -26.1792 -5.368E-07  8080.0969  3.123E+10     0.1330    263590.      0.000
    51.700 -1.084E-05   709.3771   -23.8159 -1.666E-07  8077.7322  3.123E+10     0.2250    274044.      0.000
    52.800 -1.106E-05   414.6649   -20.7575  7.100E-08  8075.6394  3.123E+10     0.2384    284499.      0.000
    53.900 -8.965E-06   160.9285   -17.8622  1.926E-07  8073.8374  3.123E+10     0.2003    294953.      0.000
    55.000 -5.973E-06   -58.1189   -11.2317  2.144E-07  8073.1073  3.123E+10     0.8043   1777408.      0.000
    56.100 -3.306E-06  -136.9461    -2.9855  1.731E-07  8073.6671  3.123E+10     0.4451   1777408.      0.000
    57.200 -1.402E-06  -138.0342     1.1982  1.150E-07  8073.6749  3.123E+10     0.1888   1777408.      0.000
    58.300 -2.687E-07  -106.0417     2.6831  6.345E-08  8073.4477  3.123E+10     0.0362   1777408.      0.000
    59.400  2.730E-07   -67.6026     2.6793  2.675E-08  8073.1747  3.123E+10    -0.0368   1777408.      0.000
    60.500  4.376E-07   -35.4787     2.0478  4.968E-09  8072.9466  3.123E+10    -0.0589   1777408.      0.000
    61.600  4.042E-07   -13.5735     1.2997 -5.398E-09  8072.7910  3.123E+10    -0.0544   1777408.      0.000
    62.700  2.951E-07    -1.1331     0.6782 -8.506E-09  8072.7027  3.123E+10    -0.0397   1777408.      0.000
    63.800  1.796E-07     4.3861     0.2564 -7.819E-09  8072.7258  3.123E+10    -0.0242   1777408.      0.000

Page 9



New LPile (USCS units).lp7o
    64.900  8.864E-08     5.6854     0.0180 -5.690E-09  8072.7350  3.123E+10    -0.0119   1777408.      0.000
    66.000  2.939E-08     4.8974    -0.0869 -3.454E-09  8072.7294  3.123E+10  -0.003957   1777408.      0.000
    67.100 -2.539E-09     3.4133    -0.1108 -1.697E-09  8072.7189  3.123E+10   0.000342   1777408.      0.000
    68.200 -1.542E-08     1.9841    -0.0948 -5.568E-10  8072.7087  3.123E+10   0.002077   1777408.      0.000
    69.300 -1.724E-08     0.9142    -0.0658  5.577E-11  8072.7011  3.123E+10   0.002321   1777408.      0.000
    70.400 -1.395E-08     0.2475    -0.0380  3.013E-10  8072.6964  3.123E+10   0.001879   1777408.      0.000
    71.500 -9.284E-09    -0.0921    -0.0174  3.341E-10  8072.6953  3.123E+10   0.001250   1777408.      0.000
    72.600 -5.130E-09    -0.2139  -0.004590  2.695E-10  8072.6961  3.123E+10   0.000691   1777408.      0.000
    73.700 -2.170E-09    -0.2150   0.001898  1.788E-10  8072.6961  3.123E+10   0.000292   1777408.      0.000
    74.800 -4.096E-10    -0.1649   0.004191  9.851E-11  8072.6958  3.123E+10  5.516E-05   1777408.      0.000
    75.900  4.306E-10    -0.1050   0.004172  4.146E-11  8072.6954  3.123E+10 -5.798E-05   1777408.      0.000
    77.000  6.849E-10    -0.0551   0.003181  7.633E-12  8072.6950  3.123E+10 -9.223E-05   1777408.      0.000
    78.100  6.321E-10    -0.0211   0.002010 -8.459E-12  8072.6948  3.123E+10 -8.512E-05   1777408.      0.000
    79.200  4.616E-10  -0.001929   0.001038 -1.332E-11  8072.6946  3.123E+10 -6.216E-05   1777408.      0.000
    80.300  2.804E-10   0.006403   0.000379 -1.238E-11  8072.6947  3.123E+10 -3.775E-05   1777408.      0.000
    81.400  1.349E-10   0.008148  9.740E-06 -9.303E-12  8072.6947  3.123E+10 -1.816E-05   1777408.      0.000
    82.500  3.479E-11   0.006719  -0.000114 -6.161E-12  8072.6947  3.123E+10 -5.901E-07    223917.      0.000
    83.600 -2.779E-11   0.005178  -0.000115 -3.646E-12  8072.6947  3.123E+10  4.934E-07    234371.      0.000
    84.700 -6.147E-11   0.003716  -0.000104 -1.767E-12  8072.6946  3.123E+10  1.140E-06    244826.      0.000
    85.800 -7.442E-11   0.002447 -8.683E-05      0.000  8072.6946  3.123E+10  1.439E-06    255280.      0.000
    86.900 -7.372E-11   0.001426 -6.754E-05      0.000  8072.6946  3.123E+10  1.484E-06    265734.      0.000
    88.000 -6.506E-11   0.000662 -4.876E-05      0.000  8072.6946  3.123E+10  1.361E-06    276189.      0.000
    89.100 -5.271E-11   0.000134 -3.222E-05      0.000  8072.6946  3.123E+10  1.145E-06    286643.      0.000
    90.200 -3.960E-11  -0.000194 -1.878E-05      0.000  8072.6946  3.123E+10  8.913E-07    297098.      0.000
    91.300 -2.758E-11  -0.000368 -8.656E-06      0.000  8072.6946  3.123E+10  6.426E-07    307552.      0.000
    92.400 -1.761E-11  -0.000428 -1.614E-06      0.000  8072.6946  3.123E+10  4.243E-07    318006.      0.000
    93.500 -1.003E-11  -0.000414  2.834E-06      0.000  8072.6946  3.123E+10  2.496E-07    328461.      0.000
    94.600 -4.765E-12  -0.000356  5.289E-06      0.000  8072.6946  3.123E+10  1.223E-07    338915.      0.000
    95.700 -1.486E-12  -0.000277  6.356E-06      0.000  8072.6946  3.123E+10  3.933E-08    349370.      0.000
    96.800      0.000  -0.000190  6.395E-06      0.000  8072.6946  3.123E+10 -3.346E-08   1777408.      0.000
    97.900      0.000  -0.000109  5.353E-06      0.000  8072.6946  3.123E+10 -1.243E-07   1777408.      0.000
    99.000      0.000 -4.875E-05  3.651E-06      0.000  8072.6946  3.123E+10 -1.336E-07   1777408.      0.000
   100.100      0.000 -1.216E-05  2.067E-06      0.000  8072.6946  3.123E+10 -1.063E-07   1777408.      0.000
   101.200      0.000  5.928E-06  9.038E-07      0.000  8072.6946  3.123E+10 -6.989E-08   1777408.      0.000
   102.300      0.000  1.183E-05  1.923E-07      0.000  8072.6946  3.123E+10 -3.790E-08   1777408.      0.000
   103.400      0.000  1.110E-05 -1.555E-07      0.000  8072.6946  3.123E+10 -1.480E-08   1777408.      0.000
   104.500      0.000  7.789E-06 -2.533E-07      0.000  8072.6946  3.123E+10 -3.318E-11   1777408.      0.000
   105.600      0.000  4.458E-06 -1.950E-07      0.000  8072.6946  3.123E+10  8.878E-09   1777408.      0.000
   106.700      0.000  2.668E-06 -1.219E-07      0.000  8072.6946  3.123E+10  2.188E-09    269326.      0.000
   107.800      0.000  1.255E-06 -8.879E-08      0.000  8072.6946  3.123E+10  2.833E-09    279781.      0.000
   108.900      0.000  3.345E-07 -4.787E-08      0.000  8072.6946  3.123E+10  3.366E-09    290235.      0.000
   110.000      0.000      0.000      0.000      0.000  8072.6946  3.123E+10  3.887E-09    150345.      0.000

* The above values of total stress are combined axial and bending stresses.

Output Summary for Load Case No. 3:

Pile-head deflection             =      0.3557778 inches
Computed slope at pile head      =     -0.0033281 radians
Maximum bending moment           =        675043. inch-lbs
Maximum shear force              =         12254. lbs
Depth of maximum bending moment  =      7.7000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             18
Number of zero deflection points =              9

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 4
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Pile-head Rotation (Loading Type 2)

Shear force at pile head                               =      22887.0 lbs
Rotation of pile head                                  =    0.000E+00 radians
Axial load at pile head                                =     240000.0 lbs

(Zero slope for this load indicates fixed-head conditions)

   Depth    Deflect.    Bending    Shear       Slope      Total    Bending   Soil Res.  Soil Spr.   Distrib.
     X         y        Moment     Force         S       Stress   Stiffness      p         Es*h    Lat. Load
   feet      inches     in-lbs      lbs       radians     psi*      lb-in^2    lb/in      lb/inch    lb/inch
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
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      0.00     0.2813  -1460746.     22887.      0.000     18446.  3.123E+10      0.000      0.000      0.000
     1.100     0.2772  -1157660.     22408.  -0.000553     16294.  3.123E+10   -72.5354  3453.9073      0.000
     2.200     0.2667   -865662.     21013.  -0.000981     14220.  3.123E+10  -138.9286  6876.6567      0.000
     3.300     0.2513   -596711.     18895.  -0.001290     12310.  3.123E+10  -181.8628  9552.1196      0.000
     4.400     0.2326   -358650.     16178.  -0.001492     10620.  3.123E+10  -229.8282     13041.      0.000
     5.500     0.2119   -160153.     13066.  -0.001602  9210.0224  3.123E+10  -241.7920     15060.      0.000
     6.600     0.1903 -3572.2836  9592.3210  -0.001636  8098.0632  3.123E+10  -284.4516     19727.      0.000
     7.700     0.1687    103451.  5730.1847  -0.001615  8807.3493  3.123E+10  -300.7206     23526.      0.000
     8.800     0.1477    157938.  3388.8779  -0.001560  9194.2880  3.123E+10   -54.0228  4827.9900      0.000
     9.900     0.1276    202800.  2692.7869  -0.001484  9512.8789  3.123E+10   -51.4455  5323.9384      0.000
    11.000     0.1085    238427.  2031.4953  -0.001390  9765.8846  3.123E+10   -48.7502  5929.0166      0.000
    12.100     0.0908    265241.  1406.5143  -0.001284  9956.3013  3.123E+10   -45.9439  6675.6109      0.000
    13.200     0.0746    283694.   819.2781  -0.001168     10087.  3.123E+10   -43.0313  7610.1068      0.000
    14.300     0.0600    294270.   271.1738  -0.001046     10162.  3.123E+10   -40.0148  8801.1179      0.000
    15.400     0.0470    297479.  -236.4154  -0.000921     10185.  3.123E+10   -36.8927     10354.      0.000
    16.500     0.0357    293862.  -702.0452  -0.000796     10160.  3.123E+10   -33.6573     12442.      0.000
    17.600     0.0260    283987. -1124.0991  -0.000674     10089.  3.123E+10   -30.2903     15364.      0.000
    18.700     0.0179    268454. -1500.5802  -0.000557  9979.1149  3.123E+10   -26.7523     19700.      0.000
    19.800     0.0113    247900. -1828.6657  -0.000448  9833.1509  3.123E+10   -22.9576     26761.      0.000
    20.900   0.006106    223013. -2103.5453  -0.000348  9656.4227  3.123E+10   -18.6908     40407.      0.000
    22.000   0.002132    194572. -2313.8646  -0.000260  9454.4465  3.123E+10   -13.1757     81580.      0.000
    23.100  -0.000757    163574. -2339.6443  -0.000184  9234.3169  3.123E+10     9.2697    161743.      0.000
    24.200  -0.002732    133973. -2184.2791  -0.000121  9024.1018  3.123E+10    14.2704     68943.      0.000
    25.300  -0.003961    106678. -1983.4560 -7.051E-05  8830.2705  3.123E+10    16.1573     53850.      0.000
    26.400  -0.004594     82056. -1764.7574 -3.062E-05  8655.4172  3.123E+10    16.9788     48789.      0.000
    27.500  -0.004769     60283. -1539.2197 -5.369E-07  8500.7926  3.123E+10    17.1935     47591.      0.000
    28.600  -0.004608     41424. -1313.5517  2.096E-05  8366.8694  3.123E+10    16.9986     48696.      0.000
    29.700  -0.004216     25472. -1092.4449  3.510E-05  8253.5858  3.123E+10    16.5024     51673.      0.000
    30.800  -0.003681     12361.  -879.4215  4.309E-05  8160.4795  3.123E+10    15.7738     56560.      0.000
    31.900  -0.003078  1982.5289  -677.2351  4.612E-05  8086.7735  3.123E+10    14.8605     63730.      0.000
    33.000  -0.002464 -5809.7750  -488.0911  4.531E-05  8113.9527  3.123E+10    13.7977     73928.      0.000
    34.100  -0.001882    -11190.  -313.7837  4.172E-05  8152.1616  3.123E+10    12.6125     88477.      0.000
    35.200  -0.001362    -14358.  -155.7967  3.632E-05  8174.6579  3.123E+10    11.3249    109742.      0.000
    36.300  -0.000923    -15533.   -22.1407  3.000E-05  8183.0046  3.123E+10     8.9260    127683.      0.000
    37.400  -0.000570    -15133.    76.1437  2.352E-05  8180.1589  3.123E+10     5.9656    138137.      0.000
    38.500  -0.000302    -13672.   137.9352  1.744E-05  8169.7877  3.123E+10     3.3968    148592.      0.000
    39.600  -0.000110    -11602.   169.0805  1.209E-05  8155.0834  3.123E+10     1.3222    159046.      0.000
    40.700  1.755E-05 -9285.1198   176.3191  7.681E-06  8138.6328  3.123E+10    -0.2254    169500.      0.000
    41.800  9.304E-05 -6995.4617   166.4601  4.240E-06  8122.3728  3.123E+10    -1.2684    179955.      0.000
    42.900   0.000129 -4917.4377   145.7608  1.722E-06  8107.6158  3.123E+10    -1.8679    190409.      0.000
    44.000   0.000139 -3158.2899   119.5222  1.561E-08  8095.1232  3.123E+10    -2.1077    200864.      0.000
    45.100   0.000130 -1762.1502    91.8864 -1.024E-06  8085.2085  3.123E+10    -2.0796    211318.      0.000
    46.200   0.000111  -726.0003    65.8010 -1.550E-06  8077.8503  3.123E+10    -1.8727    221772.      0.000
    47.300  8.898E-05   -15.1835    43.1092 -1.707E-06  8072.8024  3.123E+10    -1.5654    232227.      0.000
    48.400  6.641E-05   422.8971    24.7196 -1.621E-06  8075.6978  3.123E+10    -1.2209    242681.      0.000
    49.500  4.620E-05   647.6817    10.8148 -1.394E-06  8077.2941  3.123E+10    -0.8859    253136.      0.000
    50.600  2.960E-05   717.2416     1.0671 -1.106E-06  8077.7881  3.123E+10    -0.5910    263590.      0.000
    51.700  1.700E-05   682.8611    -5.1631 -8.100E-07  8077.5439  3.123E+10    -0.3529    274044.      0.000
    52.800  8.214E-06   586.0690    -8.6609 -5.418E-07  8076.8566  3.123E+10    -0.1770    284499.      0.000
    53.900  2.697E-06   457.6465   -10.2270 -3.212E-07  8075.9446  3.123E+10    -0.0603    294953.      0.000
    55.000 -2.666E-07   318.1113   -10.3878 -1.573E-07  8074.9537  3.123E+10     0.0359   1777408.      0.000
    56.100 -1.455E-06   184.4055    -8.8576 -5.108E-08  8074.0042  3.123E+10     0.1960   1777408.      0.000
    57.200 -1.615E-06    84.5955    -6.1290  5.776E-09  8073.2954  3.123E+10     0.2175   1777408.      0.000
    58.300 -1.303E-06    22.5631    -3.5360  2.842E-08  8072.8548  3.123E+10     0.1754   1777408.      0.000
    59.400 -8.647E-07    -8.9342    -1.6098  3.130E-08  8072.7581  3.123E+10     0.1164   1777408.      0.000
    60.500 -4.764E-07   -20.1332    -0.4180  2.516E-08  8072.8376  3.123E+10     0.0641   1777408.      0.000
    61.600 -2.004E-07   -20.1286     0.1835  1.665E-08  8072.8376  3.123E+10     0.0270   1777408.      0.000
    62.700 -3.680E-08   -15.3944     0.3943  9.143E-09  8072.8039  3.123E+10   0.004955   1777408.      0.000
    63.800  4.095E-08    -9.7762     0.3906  3.824E-09  8072.7640  3.123E+10  -0.005513   1777408.      0.000
    64.900  6.415E-08    -5.1056     0.2972  6.787E-10  8072.7309  3.123E+10  -0.008638   1777408.      0.000
    66.000  5.886E-08    -1.9331     0.1879 -8.089E-10  8072.7083  3.123E+10  -0.007926   1777408.      0.000
    67.100  4.279E-08    -0.1391     0.0976 -1.247E-09  8072.6956  3.123E+10  -0.005762   1777408.      0.000
    68.200  2.595E-08     0.6511     0.0365 -1.139E-09  8072.6992  3.123E+10  -0.003494   1777408.      0.000
    69.300  1.273E-08     0.8317   0.002123 -8.252E-10  8072.7005  3.123E+10  -0.001715   1777408.      0.000
    70.400  4.160E-09     0.7124    -0.0129 -4.989E-10  8072.6997  3.123E+10  -0.000560   1777408.      0.000
    71.500 -4.382E-10     0.4945    -0.0162 -2.439E-10  8072.6981  3.123E+10  5.901E-05   1777408.      0.000
    72.600 -2.278E-09     0.2863    -0.0138 -7.886E-11  8072.6966  3.123E+10   0.000307   1777408.      0.000
    73.700 -2.520E-09     0.1311  -0.009521  9.337E-12  8072.6955  3.123E+10   0.000339   1777408.      0.000
    74.800 -2.031E-09     0.0348  -0.005476  4.440E-11  8072.6949  3.123E+10   0.000274   1777408.      0.000
    75.900 -1.348E-09    -0.0138  -0.002473  4.885E-11  8072.6947  3.123E+10   0.000182   1777408.      0.000
    77.000 -7.415E-10    -0.0308  -0.000616  3.944E-11  8072.6948  3.123E+10  9.985E-05   1777408.      0.000
    78.100 -3.067E-10    -0.0303   0.000315  2.654E-11  8072.6948  3.123E+10  4.130E-05   1777408.      0.000
    79.200 -4.092E-11    -0.0226   0.000624  1.536E-11  8072.6948  3.123E+10  5.511E-06   1777408.      0.000
    80.300  9.879E-11    -0.0139   0.000573  7.644E-12  8072.6947  3.123E+10 -1.330E-05   1777408.      0.000
    81.400  1.609E-10  -0.007521   0.000342  3.115E-12  8072.6947  3.123E+10 -2.166E-05   1777408.      0.000
    82.500  1.810E-10  -0.004896   0.000179      0.000  8072.6946  3.123E+10 -3.071E-06    223917.      0.000
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    83.600  1.739E-10  -0.002800   0.000138 -1.135E-12  8072.6946  3.123E+10 -3.087E-06    234371.      0.000
    84.700  1.511E-10  -0.001238  9.943E-05 -1.989E-12  8072.6946  3.123E+10 -2.802E-06    244826.      0.000
    85.800  1.214E-10  -0.000162  6.545E-05 -2.284E-12  8072.6946  3.123E+10 -2.347E-06    255280.      0.000
    86.900  9.075E-11   0.000505  3.790E-05 -2.212E-12  8072.6946  3.123E+10 -1.827E-06    265734.      0.000
    88.000  6.296E-11   0.000853  1.715E-05 -1.925E-12  8072.6946  3.123E+10 -1.317E-06    276189.      0.000
    89.100  3.993E-11   0.000970  2.737E-06 -1.540E-12  8072.6946  3.123E+10 -8.670E-07    286643.      0.000
    90.200  2.230E-11   0.000935 -6.298E-06 -1.137E-12  8072.6946  3.123E+10 -5.020E-07    297098.      0.000
    91.300  9.896E-12   0.000811 -1.113E-05      0.000  8072.6946  3.123E+10 -2.306E-07    307552.      0.000
    92.400  2.011E-12   0.000646 -1.297E-05      0.000  8072.6946  3.123E+10 -4.845E-08    318006.      0.000
    93.500 -2.271E-12   0.000471 -1.292E-05      0.000  8072.6946  3.123E+10  5.652E-08    328461.      0.000
    94.600 -3.926E-12   0.000306 -1.188E-05      0.000  8072.6946  3.123E+10  1.008E-07    338915.      0.000
    95.700 -3.874E-12   0.000158 -1.054E-05      0.000  8072.6946  3.123E+10  1.025E-07    349370.      0.000
    96.800 -2.941E-12  2.733E-05 -7.251E-06      0.000  8072.6946  3.123E+10  3.960E-07   1777408.      0.000
    97.900 -1.856E-12 -3.414E-05 -2.988E-06      0.000  8072.6946  3.123E+10  2.499E-07   1777408.      0.000
    99.000      0.000 -5.202E-05 -4.835E-07      0.000  8072.6946  3.123E+10  1.295E-07   1777408.      0.000
   100.100      0.000 -4.727E-05  6.887E-07      0.000  8072.6946  3.123E+10  4.813E-08   1777408.      0.000
   101.200      0.000 -3.406E-05  1.021E-06      0.000  8072.6946  3.123E+10  2.285E-09   1777408.      0.000
   102.300      0.000 -2.042E-05  9.180E-07      0.000  8072.6946  3.123E+10 -1.797E-08   1777408.      0.000
   103.400      0.000 -9.875E-06  6.484E-07      0.000  8072.6946  3.123E+10 -2.288E-08   1777408.      0.000
   104.500      0.000 -3.306E-06  3.628E-07      0.000  8072.6946  3.123E+10 -2.038E-08   1777408.      0.000
   105.600      0.000 -2.829E-07  1.268E-07      0.000  8072.6946  3.123E+10 -1.539E-08   1777408.      0.000
   106.700      0.000  5.867E-08  1.498E-08      0.000  8072.6946  3.123E+10 -1.544E-09    269326.      0.000
   107.800      0.000  1.311E-07 -4.407E-10      0.000  8072.6946  3.123E+10 -7.924E-10    279781.      0.000
   108.900      0.000  6.525E-08 -5.645E-09      0.000  8072.6946  3.123E+10  3.891E-12    290235.      0.000
   110.000      0.000      0.000      0.000      0.000  8072.6946  3.123E+10  8.514E-10    150345.      0.000

* The above values of total stress are combined axial and bending stresses.

Output Summary for Load Case No. 4:

Pile-head deflection             =      0.2812876 inches
Computed slope at pile head      =       0.000000 radians
Maximum bending moment           =      -1460746. inch-lbs
Maximum shear force              =         22887. lbs
Depth of maximum bending moment  =       0.000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             15
Number of zero deflection points =              9

--------------------------------------------------------------------------------
                           Summary of Pile Response(s)
--------------------------------------------------------------------------------

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, lbs, and Load 2 = Moment, in-lbs
Load Type 2: Load 1 = Shear, lbs, and Load 2 = Slope, radians
Load Type 3: Load 1 = Shear, lbs, and Load 2 = Rotational Stiffness, in-lbs/radian
Load Type 4: Load 1 = Top Deflection, inches, and Load 2 = Moment, in-lbs
Load Type 5: Load 1 = Top Deflection, inches, and Load 2 = Slope, radians

               Pile-head      Pile-head                                      Maximum        Maximum
Load  Load    Condition 1    Condition 2        Axial        Pile-head       Moment          Shear        Pile-head
Case  Type    V(lbs) or     in-lb, rad.,       Loading      Deflection       in Pile        in Pile       Rotation
 No.   No.    y(inches)     or in-lb/rad.        lbs          inches         in-lbs           lbs          radians
----  ----  --------------  --------------  -------------  -------------  -------------  -------------  -------------
  1     4   y =     1.0000  M =      0.000        240000.     1.00000000       1572424.         24508.    -0.00851127
  2     5   y =     1.0000  S =      0.000        240000.     1.00000000      -3420987.         45775.    -0.00012642
  3     1   V =     12254.  M =      0.000        240000.     0.35577776        675043.         12254.    -0.00332814
  4     2   V =     22887.  S =      0.000        240000.     0.28128764      -1460746.         22887.     0.00000000

The analysis ended normally.
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L-PILE ANALYSIS: AUGER CAST PILES
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Auger CAst Piles.lp7o
================================================================================

                  LPile Plus for Windows, Version 2013-07.004

                Analysis of Individual Piles and Drilled Shafts
               Subjected to Lateral Loading Using the p-y Method

                          © 1985-2013 by Ensoft, Inc.
                              All Rights Reserved

================================================================================

This copy of LPile is used by:

GET Solutions, Inc.
Virginia Beach

Serial Number of Security Device:  364296623
This copy of LPile is licensed for exclusive use by:  GET Solutions, Inc., Viriginia B

Use of this program by any entity other than GET Solutions, Inc., Viriginia B
is forbidden by the software license agreement.

--------------------------------------------------------------------------------
                            Files Used for Analysis
--------------------------------------------------------------------------------

Path to file locations:        G:\Geo Projects\VB15G\VB15-105G P603 Soil Borings\L-Pile\
Name of input data file:       Auger CAst Piles.lp7d
Name of output report file:    Auger CAst Piles.lp7o
Name of plot output file:      Auger CAst Piles.lp7p
Name of runtime messeage file: Auger CAst Piles.lp7r

--------------------------------------------------------------------------------
                           Date and Time of Analysis
--------------------------------------------------------------------------------

               Date:  April 24, 2015     Time:  12:30:39

--------------------------------------------------------------------------------
                                Problem Title
--------------------------------------------------------------------------------

Project Name: FY16 Maritime Surveillance System Facility

Job Number: VB15-105G

Client: Burns & McDonnell

Engineer: M. Murdock, P.E.

Description: Auger Cast Piles, 110 feet embedment, 18-in. diameter

--------------------------------------------------------------------------------
                           Program Options and Settings
--------------------------------------------------------------------------------

Engineering Units of Input Data and Computations:
 - Engineering units are US Customary Units (pounds, feet, inches)

Analysis Control Options:
- Maximum number of iterations allowed                 =          500
- Deflection tolerance for convergence                 =   1.0000E-05 in
- Maximum allowable deflection                         =     100.0000 in
- Number of pile increments                            =          100
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Loading Type and Number of Cycles of Loading:
 - Static loading specified

Computational Options:
 - Use unfactored loads in computations (conventional analysis)
 - Compute pile response under loading and nonlinear bending properties of pile
   (only if nonlinear pile properties are input)
 - Use of p-y modification factors for p-y curves not selected
 - Loading by lateral soil movements acting on pile not selected
 - Input of shear resistance at the pile tip not selected
 - Computation of pile-head foundation stiffness matrix not selected
 - Push-over analysis of pile not selected
 - Buckling analysis of pile not selected

Output Options:
 - No p-y curves to be computed and reported for user-specified depths
 - Values of pile-head deflection, bending moment, shear force, and
   soil reaction are printed for full length of pile.
 - Printing Increment (nodal spacing of output points) = 1

--------------------------------------------------------------------------------
                    Pile Structural Properties and Geometry
--------------------------------------------------------------------------------

Total number of pile sections                          =          1

Total length of pile                                   =     110.00 ft

Depth of ground surface below top of pile              =       0.00 ft

Pile diameter values used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over
the length of the pile.

Point         Depth              Pile
                X              Diameter
                ft                in
-----       ---------        -----------
  1           0.00000         18.0000000
  2        110.000000         18.0000000

Input Structural Properties:
----------------------------

Pile Section No. 1:

   Section Type                                        =    Elastic Pile
   Cross-sectional Shape                               =        Circular
   Section Length                                      =    110.00000 ft
   Top Width                                           =     18.00000 in
   Bottom Width                                        =     18.00000 in
   Top Area                                            =    254.46900 Sq. in
   Bottom Area                                         =    254.46900 Sq. in
   Moment of Inertia at Top                            =   5152.99735 in^4
   Moment of Inertia at Bottom                         =   5152.99735 in^4
   Elastic Modulus                                     =    40000000. lbs/in^2

--------------------------------------------------------------------------------
                      Ground Slope and Pile Batter Angles
--------------------------------------------------------------------------------

Ground Slope Angle                                     =        0.000 degrees
                                                       =        0.000 radians

Pile Batter Angle                                      =        0.000 degrees
                                                       =        0.000 radians

--------------------------------------------------------------------------------
                       Soil and Rock Layering Information
--------------------------------------------------------------------------------
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The soil profile is modelled using 8 layers

Layer 1 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =       0.0000 ft
   Distance from top of pile to bottom of layer        =      4.00000 ft
   Effective unit weight at top of layer               =    115.00000 pcf
   Effective unit weight at bottom of layer            =    115.00000 pcf
   Friction angle at top of layer                      =     26.00000 deg.
   Friction angle at bottom of layer                   =     26.00000 deg.
   Subgrade k at top of layer                          =     25.00000 pci
   Subgrade k at bottom of layer                       =     25.00000 pci

Layer 2 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =      4.00000 ft
   Distance from top of pile to bottom of layer        =      8.00000 ft
   Effective unit weight at top of layer               =     68.00000 pcf
   Effective unit weight at bottom of layer            =     68.00000 pcf
   Friction angle at top of layer                      =     28.00000 deg.
   Friction angle at bottom of layer                   =     28.00000 deg.
   Subgrade k at top of layer                          =     20.00000 pci
   Subgrade k at bottom of layer                       =     20.00000 pci

Layer 3 is soft clay, p-y criteria by Matlock, 1970

   Distance from top of pile to top of layer           =      8.00000 ft
   Distance from top of pile to bottom of layer        =     36.00000 ft
   Effective unit weight at top of layer               =     48.00000 pcf
   Effective unit weight at bottom of layer            =     48.00000 pcf
   Undrained cohesion at top of layer                  =    200.00000 psf
   Undrained cohesion at bottom of layer               =    200.00000 psf
   Epsilon-50 at top of layer                          =      0.02000
   Epsilon-50 at bottom of layer                       =      0.02000

Layer 4 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =     36.00000 ft
   Distance from top of pile to bottom of layer        =     54.00000 ft
   Effective unit weight at top of layer               =     68.00000 pcf
   Effective unit weight at bottom of layer            =     68.00000 pcf
   Friction angle at top of layer                      =     30.00000 deg.
   Friction angle at bottom of layer                   =     30.00000 deg.
   Subgrade k at top of layer                          =     60.00000 pci
   Subgrade k at bottom of layer                       =     60.00000 pci

Layer 5 is soft clay, p-y criteria by Matlock, 1970

   Distance from top of pile to top of layer           =     54.00000 ft
   Distance from top of pile to bottom of layer        =     82.00000 ft
   Effective unit weight at top of layer               =     53.00000 pcf
   Effective unit weight at bottom of layer            =     53.00000 pcf
   Undrained cohesion at top of layer                  =    300.00000 psf
   Undrained cohesion at bottom of layer               =    300.00000 psf
   Epsilon-50 at top of layer                          =      0.02000
   Epsilon-50 at bottom of layer                       =      0.02000

Layer 6 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =     82.00000 ft
   Distance from top of pile to bottom of layer        =     96.00000 ft
   Effective unit weight at top of layer               =     73.00000 pcf
   Effective unit weight at bottom of layer            =     73.00000 pcf
   Friction angle at top of layer                      =     34.00000 deg.
   Friction angle at bottom of layer                   =     34.00000 deg.
   Subgrade k at top of layer                          =     60.00000 pci
   Subgrade k at bottom of layer                       =     60.00000 pci

Layer 7 is soft clay, p-y criteria by Matlock, 1970
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   Distance from top of pile to top of layer           =     96.00000 ft
   Distance from top of pile to bottom of layer        =    106.00000 ft
   Effective unit weight at top of layer               =     53.00000 pcf
   Effective unit weight at bottom of layer            =     53.00000 pcf
   Undrained cohesion at top of layer                  =    300.00000 psf
   Undrained cohesion at bottom of layer               =    300.00000 psf
   Epsilon-50 at top of layer                          =      0.02000
   Epsilon-50 at bottom of layer                       =      0.02000

Layer 8 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    106.00000 ft
   Distance from top of pile to bottom of layer        =    125.00000 ft
   Effective unit weight at top of layer               =     73.00000 pcf
   Effective unit weight at bottom of layer            =     73.00000 pcf
   Friction angle at top of layer                      =     36.00000 deg.
   Friction angle at bottom of layer                   =     36.00000 deg.
   Subgrade k at top of layer                          =     60.00000 pci
   Subgrade k at bottom of layer                       =     60.00000 pci

   (Depth of lowest soil layer extends   15.00 ft below pile tip)

--------------------------------------------------------------------------------
                           Summary of Soil Properties
--------------------------------------------------------------------------------

                      Layer                     Layer      Effective    Undrained    Angle of      Strain

Layer               Soil Type                   Depth       Unit Wt.    Cohesion     Friction      Factor        kpy

 Num.         (p-y Curve Criteria)               ft           pcf          psf          deg.     Epsilon 50      pci

-----   ----------------------------------   ----------   ----------   ----------   ----------   ----------
----------
  1     Sand (Reese, et al.)                       0.00      115.000       --           26.000       --
25.000
                                                  4.000      115.000       --           26.000       --
25.000
  2     Sand (Reese, et al.)                      4.000       68.000       --           28.000       --
20.000
                                                  8.000       68.000       --           28.000       --
20.000
  3     Soft Clay                                 8.000       48.000      200.000       --          0.02000       --

                                                 36.000       48.000      200.000       --          0.02000       --

  4     Sand (Reese, et al.)                     36.000       68.000       --           30.000       --
60.000
                                                 54.000       68.000       --           30.000       --
60.000
  5     Soft Clay                                54.000       53.000      300.000       --          0.02000       --

                                                 82.000       53.000      300.000       --          0.02000       --

  6     Sand (Reese, et al.)                     82.000       73.000       --           34.000       --
60.000
                                                 96.000       73.000       --           34.000       --
60.000
  7     Soft Clay                                96.000       53.000      300.000       --          0.02000       --

                                                106.000       53.000      300.000       --          0.02000       --

  8     Sand (Reese, et al.)                    106.000       73.000       --           36.000       --
60.000
                                                125.000       73.000       --           36.000       --
60.000

--------------------------------------------------------------------------------
                                 Loading Type
--------------------------------------------------------------------------------
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Static loading criteria were used when computing p-y curves for all analyses.

--------------------------------------------------------------------------------
               Pile-head Loading and Pile-head Fixity Conditions
--------------------------------------------------------------------------------

Number of loads specified = 4

Load    Load         Condition               Condition            Axial Thrust            Compute
 No.    Type             1                       2                 Force, lbs      Top y vs. Pile Length
-----   ----   --------------------   -----------------------   ----------------   ---------------------
   1     4     y =      1.00000 in    M =       0.0000 in-lbs           400000.             No
   2     5     y =      1.00000 in    S =       0.0000 in/in            400000.             No
   3     1     V =       21212. lbs   M =       0.0000 in-lbs           240000.             No
   4     2     V =       35268. lbs   S =       0.0000 in/in            240000.             No

V = perpendicular shear force applied to pile head
M = bending moment applied to pile head
y = lateral deflection relative to pile axis
S = pile slope relative to original pile batter angle
R = rotational stiffness applie to pile head
Axial thrust is assumed to be acting axially for all pile batter angles.

--------------------------------------------------------------------------------
    Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness
--------------------------------------------------------------------------------

Axial thrust force values were determined from pile-head loading conditions

Number of Pile Sections Analyzed = 1

Pile Section No. 1:
-------------------
Moment-curvature properties were derived from elastic section properties

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 1
--------------------------------------------------------------------------------

Pile-head conditions are Displacement and Moment (Loading Type 4)
Displacement of pile head                              =     1.000000 inches
Moment at pile head                                    =          0.0 in-lbs
Axial load at pile head                                =     400000.0 lbs

   Depth    Deflect.    Bending    Shear       Slope      Total    Bending   Soil Res.  Soil Spr.   Distrib.
     X         y        Moment     Force         S       Stress   Stiffness      p         Es*h    Lat. Load
   feet      inches     in-lbs      lbs       radians     psi*      lb-in^2    lb/in      lb/inch    lb/inch
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
      0.00     1.0000      0.000     42424.  -0.004856  1571.9007  2.061E+11      0.000      0.000      0.000
     1.100     0.9359    585641.     41666.  -0.004837  2594.7564  2.061E+11  -114.9113  1620.7098      0.000
     2.200     0.8723   1151063.     39371.  -0.004781  3582.2964  2.061E+11  -232.8412  3523.4317      0.000
     3.300     0.8097   1675524.     35627.  -0.004691  4498.2985  2.061E+11  -334.3569  5450.9536      0.000
     4.400     0.7485   2141161.     30476.  -0.004569  5311.5595  2.061E+11  -446.1199  7867.8035      0.000
     5.500     0.6891   2528342.     24068.  -0.004419  5987.7929  2.061E+11  -524.7586     10052.      0.000
     6.600     0.6318   2823234.     16662.  -0.004248  6502.8386  2.061E+11  -597.3622     12480.      0.000
     7.700     0.5769   3013088.  8137.6166  -0.004061  6834.4277  2.061E+11  -694.2804     15885.      0.000
     8.800     0.5246   3080950.  2935.1283  -0.003866  6952.9540  2.061E+11   -93.9754  2364.6396      0.000
     9.900     0.4749   3131397.  1714.9032  -0.003667  7041.0621  2.061E+11   -90.9072  2526.9618      0.000
    11.000     0.4278   3164945.   535.4498  -0.003465  7099.6561  2.061E+11   -87.7979  2709.1160      0.000
    12.100     0.3834   3182126.  -602.6977  -0.003262  7129.6624  2.061E+11   -84.6487  2914.4526      0.000
    13.200     0.3417   3183481. -1699.0164  -0.003058  7132.0291  2.061E+11   -81.4602  3147.0815      0.000
    14.300     0.3027   3169566. -2752.9916  -0.002855  7107.7257  2.061E+11   -78.2330  3412.0939      0.000
    15.400     0.2663   3140948. -3764.1133  -0.002653  7057.7427  2.061E+11   -74.9673  3715.8650      0.000
    16.500     0.2326   3098205. -4731.8716  -0.002453  6983.0906  2.061E+11   -71.6628  4066.4762      0.000
    17.600     0.2016   3041929. -5655.7513  -0.002256  6884.8005  2.061E+11   -68.3190  4474.3139      0.000
    18.700     0.1731   2972720. -6535.2235  -0.002064  6763.9230  2.061E+11   -64.9344  4952.9394      0.000
    19.800     0.1471   2891191. -7369.7362  -0.001876  6621.5291  2.061E+11   -61.5069  5520.3855      0.000
    20.900     0.1235   2797968. -8158.6999  -0.001694  6458.7100  2.061E+11   -58.0330  6201.1490      0.000
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    22.000     0.1024   2693688. -8901.4682  -0.001518  6276.5779  2.061E+11   -54.5076  7029.3620      0.000
    23.100     0.0835   2578999. -9597.3084  -0.001349  6076.2672  2.061E+11   -50.9228  8054.0632      0.000
    24.200     0.0667   2454565.    -10245.  -0.001188  5858.9366  2.061E+11   -47.2668  9348.4264      0.000
    25.300     0.0521   2321065.    -10845.  -0.001035  5625.7722  2.061E+11   -43.5215     11027.      0.000
    26.400     0.0394   2179198.    -11394.  -0.000891  5377.9926  2.061E+11   -39.6582     13281.      0.000
    27.500     0.0286   2029684.    -11890.  -0.000756  5116.8573  2.061E+11   -35.6283     16456.      0.000
    28.600     0.0195   1873275.    -12332.  -0.000631  4843.6808  2.061E+11   -31.3436     21265.      0.000
    29.700     0.0119   1710772.    -12715.  -0.000516  4559.8596  2.061E+11   -26.6204     29488.      0.000
    30.800   0.005823   1543051.    -13029.  -0.000412  4266.9270  2.061E+11   -20.9720     47538.      0.000
    31.900   0.001035   1371155.    -13245.  -0.000319  3966.7009  2.061E+11   -11.8098    150679.      0.000
    33.000  -0.002595   1196738.    -13218.  -0.000237  3662.0710  2.061E+11    16.0002     81386.      0.000
    34.100  -0.005213   1024704.    -12979.  -0.000166  3361.6036  2.061E+11    20.1972     51141.      0.000
    35.200  -0.006965    855842.    -12699.  -0.000105  3066.6775  2.061E+11    22.2475     42164.      0.000
    36.300  -0.007993    690568.    -12019. -5.579E-05  2778.0163  2.061E+11    80.7765    133394.      0.000
    37.400  -0.008438    539134.    -10879. -1.642E-05  2513.5292  2.061E+11    91.9518    143849.      0.000
    38.500  -0.008427    403540. -9621.8174  1.377E-05  2276.7064  2.061E+11    98.5038    154303.      0.000
    39.600  -0.008074    284973. -8306.5425  3.581E-05  2069.6220  2.061E+11   100.7803    164758.      0.000
    40.700  -0.007481    183869. -6986.0054  5.083E-05  1893.0388  2.061E+11    99.3011    175212.      0.000
    41.800  -0.006732    100006. -5705.6242  5.992E-05  1746.5663  2.061E+11    94.6961    185666.      0.000
    42.900  -0.005899     32608. -4502.1459  6.416E-05  1628.8526  2.061E+11    87.6491    196121.      0.000
    44.000  -0.005039    -19529. -3403.2445  6.458E-05  1606.0083  2.061E+11    78.8511    206575.      0.000
    45.100  -0.004194    -57920. -2427.6845  6.210E-05  1673.0604  2.061E+11    68.9610    217030.      0.000
    46.200  -0.003399    -84275. -1585.9301  5.755E-05  1719.0920  2.061E+11    58.5775    227484.      0.000
    47.300  -0.002675   -100396.  -881.0767  5.164E-05  1747.2476  2.061E+11    48.2184    237938.      0.000
    48.400  -0.002036   -108081.  -309.9922  4.496E-05  1760.6700  2.061E+11    38.3095    248393.      0.000
    49.500  -0.001488   -109054.   135.4373  3.801E-05  1762.3703  2.061E+11    29.1798    258847.      0.000
    50.600  -0.001032   -104907.   467.0404  3.116E-05  1755.1262  2.061E+11    21.0631    269302.      0.000
    51.700  -0.000665    -97054.   699.1449  2.469E-05  1741.4101  2.061E+11    14.1042    279756.      0.000
    52.800  -0.000381    -86710.   847.4610  1.881E-05  1723.3446  2.061E+11     8.3679    290210.      0.000
    53.900  -0.000169    -74879.   928.0982  1.363E-05  1702.6813  2.061E+11     3.8499    300665.      0.000
    55.000 -2.073E-05    -62352.   985.5190  9.238E-06  1680.8023  2.061E+11     4.8502   3088448.      0.000
    56.100  7.485E-05    -48959.   969.0487  5.673E-06  1657.4103  2.061E+11    -7.3457   1295415.      0.000
    57.200   0.000129    -36829.   862.3625  2.926E-06  1636.2249  2.061E+11    -8.8188    902071.      0.000
    58.300   0.000152    -26224.   742.6550  9.074E-07  1617.7016  2.061E+11    -9.3186    808676.      0.000
    59.400   0.000153    -17233.   619.5213 -4.841E-07  1601.9985  2.061E+11    -9.3380    805620.      0.000
    60.500   0.000139 -9863.0620   498.1510 -1.352E-06  1589.1271  2.061E+11    -9.0514    857533.      0.000
    61.600   0.000117 -4067.2269   382.0002 -1.798E-06  1579.0043  2.061E+11    -8.5472    961680.      0.000
    62.700  9.187E-05   240.7273   273.5959 -1.920E-06  1572.3211  2.061E+11    -7.8777   1131896.      0.000
    63.800  6.662E-05  3175.9816   174.8945 -1.811E-06  1577.4477  2.061E+11    -7.0770   1402151.      0.000
    64.900  4.406E-05  4877.0654    87.4974 -1.553E-06  1580.4187  2.061E+11    -6.1650   1846857.      0.000
    66.000  2.562E-05  5502.3116    12.8544 -1.221E-06  1581.5108  2.061E+11    -5.1445   2650074.      0.000
    67.100  1.184E-05  5229.3112   -47.3318 -8.770E-07  1581.0340  2.061E+11    -3.9746   4431755.      0.000
    68.200  2.472E-06  4262.0129   -75.7610 -5.731E-07  1579.3445  2.061E+11    -0.3329   1777408.      0.000
    69.300 -3.291E-06  3235.2729   -75.0331 -3.330E-07  1577.5513  2.061E+11     0.4432   1777408.      0.000
    70.400 -6.320E-06  2284.6569   -66.4918 -1.563E-07  1575.8910  2.061E+11     0.8510   1777408.      0.000
    71.500 -7.417E-06  1481.5393   -54.2841 -3.568E-08  1574.4883  2.061E+11     0.9987   1777408.      0.000
    72.600 -7.262E-06   851.9329   -41.2393  3.904E-08  1573.3886  2.061E+11     0.9778   1777408.      0.000
    73.700 -6.386E-06   392.4087   -29.1105  7.888E-08  1572.5860  2.061E+11     0.8599   1777408.      0.000
    74.800 -5.179E-06    82.5834   -18.8324  9.409E-08  1572.0449  2.061E+11     0.6974   1777408.      0.000
    75.900 -3.902E-06  -105.7593   -10.7618  9.335E-08  1572.0854  2.061E+11     0.5254   1777408.      0.000
    77.000 -2.715E-06  -202.5148    -4.8815  8.348E-08  1572.2544  2.061E+11     0.3655   1777408.      0.000
    78.100 -1.698E-06  -235.5117    -0.9597  6.945E-08  1572.3120  2.061E+11     0.2287   1777408.      0.000
    79.200 -8.810E-07  -228.5841     1.3326  5.459E-08  1572.2999  2.061E+11     0.1186   1777408.      0.000
    80.300 -2.570E-07  -200.9082     2.3440  4.084E-08  1572.2516  2.061E+11     0.0346   1777408.      0.000
    81.400  1.972E-07  -167.1341     2.3972  2.906E-08  1572.1926  2.061E+11    -0.0265   1777408.      0.000
    82.500  5.101E-07  -137.9291     2.1575  1.929E-08  1572.1416  2.061E+11  -0.009762    252644.      0.000
    83.600  7.064E-07  -110.3785     2.0002  1.134E-08  1572.0935  2.061E+11    -0.0141    263099.      0.000
    84.700  8.094E-07   -85.2437     1.7966  5.073E-09  1572.0496  2.061E+11    -0.0168    273553.      0.000
    85.800  8.403E-07   -63.0025     1.5665  3.264E-10  1572.0107  2.061E+11    -0.0181    284008.      0.000
    86.900  8.180E-07   -43.8903     1.3268 -3.096E-09  1571.9773  2.061E+11    -0.0182    294462.      0.000
    88.000  7.586E-07   -27.9426     1.0907 -5.396E-09  1571.9495  2.061E+11    -0.0175    304916.      0.000
    89.100  6.755E-07   -15.0385     0.8685 -6.773E-09  1571.9269  2.061E+11    -0.0161    315371.      0.000
    90.200  5.798E-07    -4.9414     0.6676 -7.412E-09  1571.9093  2.061E+11    -0.0143    325825.      0.000
    91.300  4.798E-07     2.6639     0.4925 -7.485E-09  1571.9053  2.061E+11    -0.0122    336280.      0.000
    92.400  3.821E-07     8.1384     0.3455 -7.139E-09  1571.9149  2.061E+11    -0.0100    346734.      0.000
    93.500  2.913E-07    11.8612     0.2272 -6.499E-09  1571.9214  2.061E+11  -0.007884    357188.      0.000
    94.600  2.106E-07    14.2063     0.1365 -5.664E-09  1571.9255  2.061E+11  -0.005865    367643.      0.000
    95.700  1.418E-07    15.5248     0.0710 -4.712E-09  1571.9278  2.061E+11  -0.004062    378097.      0.000
    96.800  8.616E-08    16.1303    -0.0324 -3.699E-09  1571.9288  2.061E+11    -0.0116   1777408.      0.000
    97.900  4.415E-08    14.7090    -0.1482 -2.711E-09  1571.9264  2.061E+11  -0.005945   1777408.      0.000
    99.000  1.458E-08    12.2468    -0.2004 -1.848E-09  1571.9221  2.061E+11  -0.001963   1777408.      0.000
   100.100 -4.642E-09     9.4385    -0.2092 -1.154E-09  1571.9172  2.061E+11   0.000625   1777408.      0.000
   101.200 -1.588E-08     6.7359    -0.1910 -6.359E-10  1571.9124  2.061E+11   0.002139   1777408.      0.000
   102.300 -2.143E-08     4.4037    -0.1578 -2.792E-10  1571.9084  2.061E+11   0.002886   1777408.      0.000
   103.400 -2.325E-08     2.5727    -0.1181 -5.584E-11  1571.9052  2.061E+11   0.003131   1777408.      0.000
   104.500 -2.290E-08     1.2866    -0.0771  6.773E-11  1571.9029  2.061E+11   0.003084   1777408.      0.000
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   105.600 -2.147E-08     0.5373    -0.0376  1.261E-10  1571.9016  2.061E+11   0.002891   1777408.      0.000
   106.700 -1.957E-08     0.2915    -0.0156  1.527E-10  1571.9012  2.061E+11   0.000451    304424.      0.000
   107.800 -1.744E-08     0.1243  -0.009858  1.660E-10  1571.9009  2.061E+11   0.000416    314879.      0.000
   108.900 -1.519E-08     0.0295  -0.004641  1.709E-10  1571.9007  2.061E+11   0.000374    325333.      0.000
   110.000 -1.292E-08      0.000      0.000  1.719E-10  1571.9007  2.061E+11   0.000329    167894.      0.000

* The above values of total stress are combined axial and bending stresses.

Output Summary for Load Case No. 1:

Pile-head deflection             =      1.0000000 inches
Computed slope at pile head      =     -0.0048557 radians
Maximum bending moment           =       3183481. inch-lbs
Maximum shear force              =         42424. lbs
Depth of maximum bending moment  =     13.2000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             13
Number of zero deflection points =              5

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 2
--------------------------------------------------------------------------------

Pile-head conditions are Displacement and Pile-head Rotation (Loading Type 5)
Displacement of pile head                              =     1.000000 inches
Rotation of pile head                                  =    0.000E+00 radians
Axial load on pile head                                =     400000.0 lbs

   Depth    Deflect.    Bending    Shear       Slope      Total    Bending   Soil Res.  Soil Spr.   Distrib.
     X         y        Moment     Force         S       Stress   Stiffness      p         Es*h    Lat. Load
   feet      inches     in-lbs      lbs       radians     psi*      lb-in^2    lb/in      lb/inch    lb/inch
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
      0.00     1.0000  -8088792.     70536.      0.000     15699.  2.061E+11      0.000      0.000      0.000
     1.100     0.9966  -7166365.     69019.  -0.000488     14088.  2.061E+11  -114.9113  1522.0327      0.000
     2.200     0.9871  -6261537.     66724.  -0.000918     12508.  2.061E+11  -232.8410  3113.6543      0.000
     3.300     0.9723  -5395162.     62980.  -0.001292     10995.  2.061E+11  -334.3564  4539.0815      0.000
     4.400     0.9530  -4585221.     57829.  -0.001611  9580.2471  2.061E+11  -446.1190  6179.1690      0.000
     5.500     0.9298  -3851461.     51421.  -0.001881  8298.6946  2.061E+11  -524.7573  7449.7934      0.000
     6.600     0.9033  -3207833.     43817.  -0.002107  7174.5617  2.061E+11  -627.4058  9167.9829      0.000
     7.700     0.8742  -2672439.     34512.  -0.002296  6239.4664  2.061E+11  -782.4680     11815.      0.000
     8.800     0.8427  -2272479.     28621.  -0.002454  5540.9135  2.061E+11  -110.0612  1723.9358      0.000
     9.900     0.8094  -1890928.     27178.  -0.002587  4874.5124  2.061E+11  -108.5896  1770.9787      0.000
    11.000     0.7744  -1527658.     25755.  -0.002697  4240.0405  2.061E+11  -107.0034  1823.8735      0.000
    12.100     0.7382  -1182515.     24354.  -0.002784  3637.2297  2.061E+11  -105.3074  1883.0964      0.000
    13.200     0.7009   -855321.     22976.  -0.002849  3065.7677  2.061E+11  -103.5057  1949.2244      0.000
    14.300     0.6630   -545873.     21622.  -0.002894  2525.2994  2.061E+11  -101.6021  2022.9507      0.000
    15.400     0.6245   -253944.     20294.  -0.002919  2015.4283  2.061E+11   -99.5998  2105.1048      0.000
    16.500     0.5859     20717.     18993.  -0.002927  1608.0839  2.061E+11   -97.5017  2196.6783      0.000
    17.600     0.5473    278382.     17721.  -0.002917  2058.1108  2.061E+11   -95.3102  2298.8582      0.000
    18.700     0.5089    519346.     16478.  -0.002892  2478.9685  2.061E+11   -93.0274  2413.0695      0.000
    19.800     0.4709    743926.     15265.  -0.002851  2871.2094  2.061E+11   -90.6549  2541.0308      0.000
    20.900     0.4336    952458.     14085.  -0.002797  3235.4229  2.061E+11   -88.1938  2684.8268      0.000
    22.000     0.3971   1145302.     12938.  -0.002730  3572.2347  2.061E+11   -85.6451  2847.0035      0.000
    23.100     0.3615   1322835.     11824.  -0.002651  3882.3067  2.061E+11   -83.0091  3030.6957      0.000
    24.200     0.3271   1485458.     10747.  -0.002561  4166.3361  2.061E+11   -80.2857  3239.7986      0.000
    25.300     0.2939   1633589.  9705.4356  -0.002461  4425.0556  2.061E+11   -77.4743  3479.2031      0.000
    26.400     0.2621   1767669.  8701.9184  -0.002352  4659.2335  2.061E+11   -74.5737  3755.1231      0.000
    27.500     0.2318   1888157.  7737.2893  -0.002235  4869.6731  2.061E+11   -71.5822  4075.5589      0.000
    28.600     0.2031   1995534.  6812.7661  -0.002111  5057.2138  2.061E+11   -68.4971  4450.9656      0.000
    29.700     0.1761   2090302.  5929.6066  -0.001980  5222.7309  2.061E+11   -65.3150  4895.2410      0.000
    30.800     0.1509   2172982.  5089.1201  -0.001843  5367.1369  2.061E+11   -62.0315  5427.2191      0.000
    31.900     0.1275   2244120.  4292.6829  -0.001702  5491.3822  2.061E+11   -58.6408  6072.9945      0.000
    33.000     0.1059   2304281.  3541.7557  -0.001556  5596.4567  2.061E+11   -55.1360  6869.6559      0.000
    34.100     0.0864   2354056.  2837.9047  -0.001407  5683.3913  2.061E+11   -51.5081  7871.5078      0.000
    35.200     0.0688   2394060.  2182.8273  -0.001255  5753.2607  2.061E+11   -47.7461  9160.8791      0.000
    36.300     0.0532   2424935.  -534.5525  -0.001101  5807.1862  2.061E+11  -363.9781     90236.      0.000
    37.400     0.0397   2391571. -5265.2225  -0.000946  5748.9138  2.061E+11  -352.7900    117184.      0.000
    38.500     0.0283   2295928. -9763.7821  -0.000796  5581.8679  2.061E+11  -328.8099    153601.      0.000
    39.600     0.0187   2142217.    -13476.  -0.000654  5313.4027  2.061E+11  -233.5964    164758.      0.000
    40.700     0.0110   1947079.    -15980.  -0.000523  4972.5844  2.061E+11  -145.8025    175212.      0.000
    41.800   0.004899   1725879.    -17397.  -0.000406  4586.2455  2.061E+11   -68.9141    185666.      0.000
    42.900   0.000274   1492087.    -17878.  -0.000303  4177.9154  2.061E+11    -4.0637    196121.      0.000
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    44.000  -0.003091   1257083.    -17586.  -0.000215  3767.4676  2.061E+11    48.3753    206575.      0.000
    45.100  -0.005393   1030083.    -16682.  -0.000141  3370.9988  2.061E+11    88.6720    217030.      0.000
    46.200  -0.006824    818185.    -15320. -8.223E-05  3000.9064  2.061E+11   117.6087    227484.      0.000
    47.300  -0.007564    626502.    -13644. -3.597E-05  2666.1215  2.061E+11   136.3452    237938.      0.000
    48.400  -0.007774    458364.    -11779. -1.231E-06  2372.4592  2.061E+11   146.2873    248393.      0.000
    49.500  -0.007596    315560. -9829.9298  2.355E-05  2123.0443  2.061E+11   148.9640    258847.      0.000
    50.600  -0.007152    198605. -7883.7141  4.001E-05  1918.7757  2.061E+11   145.9172    269302.      0.000
    51.700  -0.006540    107008. -6005.8430  4.980E-05  1758.7954  2.061E+11   138.6087    279756.      0.000
    52.800  -0.005838     39525. -4243.9699  5.449E-05  1640.9333  2.061E+11   128.3418    290210.      0.000
    53.900  -0.005102 -5608.6506 -2629.9877  5.558E-05  1581.6965  2.061E+11   116.2010    300665.      0.000
    55.000  -0.004370    -30494. -1674.3298  5.442E-05  1625.1594  2.061E+11    28.5957     86370.      0.000
    56.100  -0.003665    -50386. -1307.5757  5.183E-05  1659.9020  2.061E+11    26.9731     97152.      0.000
    57.200  -0.003002    -65561.  -962.9239  4.812E-05  1686.4065  2.061E+11    25.2469    111015.      0.000
    58.300  -0.002394    -76315.  -641.6824  4.358E-05  1705.1891  2.061E+11    23.4261    129141.      0.000
    59.400  -0.001852    -82961.  -345.0547  3.848E-05  1716.7976  2.061E+11    21.5175    153404.      0.000
    60.500  -0.001379    -85831.   -74.1788  3.307E-05  1721.8089  2.061E+11    19.5243    186930.      0.000
    61.600  -0.000978    -85269.   169.8159  2.759E-05  1720.8278  2.061E+11    17.4446    235341.      0.000
    62.700  -0.000650    -81639.   385.7065  2.225E-05  1714.4877  2.061E+11    15.2661    309894.      0.000
    63.800  -0.000391    -75321.   571.9634  1.722E-05  1703.4536  2.061E+11    12.9546    437238.      0.000
    64.900  -0.000196    -66721.   726.1994  1.267E-05  1688.4326  2.061E+11    10.4145    702832.      0.000
    66.000 -5.650E-05    -56283.   843.3136  8.735E-06  1670.2030  2.061E+11     7.3301   1712531.      0.000
    67.100  3.502E-05    -44550.   857.9480  5.507E-06  1649.7093  2.061E+11    -5.1128   1927217.      0.000
    68.200  8.888E-05    -33692.   774.7886  3.001E-06  1630.7453  2.061E+11    -7.4871   1111987.      0.000
    69.300   0.000114    -24127.   670.9031  1.150E-06  1614.0399  2.061E+11    -8.2531    953485.      0.000
    70.400   0.000119    -15992.   560.8468 -1.346E-07  1599.8318  2.061E+11    -8.4221    932358.      0.000
    71.500   0.000111 -9319.2642   450.8212 -9.451E-07  1588.1773  2.061E+11    -8.2484    983536.      0.000
    72.600  9.429E-05 -4080.4598   344.5893 -1.374E-06  1579.0274  2.061E+11    -7.8473   1098608.      0.000
    73.700  7.442E-05  -207.5957   244.6976 -1.511E-06  1572.2633  2.061E+11    -7.2878   1292574.      0.000
    74.800  5.439E-05  2395.5177   152.9041 -1.441E-06  1576.0846  2.061E+11    -6.6203   1606847.      0.000
    75.900  3.637E-05  3844.2926    70.3189 -1.242E-06  1578.6149  2.061E+11    -5.8926   2138556.      0.000
    77.000  2.161E-05  4265.0469    -2.6963 -9.819E-07  1579.3498  2.061E+11    -5.1703   3158618.      0.000
    78.100  1.045E-05  3783.4802   -46.1059 -7.242E-07  1578.5087  2.061E+11    -1.4069   1777408.      0.000
    79.200  2.488E-06  3055.4996   -57.6022 -5.052E-07  1577.2373  2.061E+11    -0.3350   1777408.      0.000
    80.300 -2.890E-06  2268.1183   -57.2449 -3.348E-07  1575.8621  2.061E+11     0.3891   1777408.      0.000
    81.400 -6.350E-06  1547.7703   -39.1739 -2.126E-07  1574.6039  2.061E+11     2.3489   4882727.      0.000
    82.500 -8.502E-06  1236.1734   -22.5971 -1.234E-07  1574.0597  2.061E+11     0.1627    252644.      0.000
    83.600 -9.609E-06   952.5117   -20.2590 -5.336E-08  1573.5643  2.061E+11     0.1915    263099.      0.000
    84.700 -9.911E-06   701.8984   -17.6395 -3.817E-10  1573.1266  2.061E+11     0.2054    273553.      0.000
    85.800 -9.619E-06   486.8339   -14.9180  3.768E-08  1572.7510  2.061E+11     0.2070    284008.      0.000
    86.900 -8.916E-06   307.6650   -12.2394  6.312E-08  1572.4380  2.061E+11     0.1989    294462.      0.000
    88.000 -7.953E-06   163.0468    -9.7143  7.819E-08  1572.1854  2.061E+11     0.1837    304916.      0.000
    89.100 -6.851E-06    50.3814    -7.4215  8.503E-08  1571.9887  2.061E+11     0.1637    315371.      0.000
    90.200 -5.708E-06   -33.7793    -5.4113  8.556E-08  1571.9597  2.061E+11     0.1409    325825.      0.000
    91.300 -4.593E-06   -93.3801    -3.7092  8.149E-08  1572.0638  2.061E+11     0.1170    336280.      0.000
    92.400 -3.556E-06  -132.5630    -2.3204  7.425E-08  1572.1322  2.061E+11     0.0934    346734.      0.000
    93.500 -2.632E-06  -155.4236    -1.2337  6.503E-08  1572.1721  2.061E+11     0.0712    357188.      0.000
    94.600 -1.840E-06  -165.8202    -0.4254  5.475E-08  1572.1903  2.061E+11     0.0512    367643.      0.000
    95.700 -1.187E-06  -167.2333     0.1371  4.408E-08  1572.1928  2.061E+11     0.0340    378097.      0.000
    96.800 -6.759E-07  -162.6652     0.9622  3.352E-08  1572.1848  2.061E+11     0.0910   1777408.      0.000
    97.900 -3.022E-07  -142.1843     1.8315  2.376E-08  1572.1490  2.061E+11     0.0407   1777408.      0.000
    99.000 -4.873E-08  -114.5649     2.1434  1.554E-08  1572.1008  2.061E+11   0.006561   1777408.      0.000
   100.100  1.079E-07   -85.7635     2.0908  9.121E-09  1572.0505  2.061E+11    -0.0145   1777408.      0.000
   101.200  1.921E-07   -59.4650     1.8242  4.470E-09  1572.0045  2.061E+11    -0.0259   1777408.      0.000
   102.300  2.259E-07   -37.6523     1.4527  1.361E-09  1571.9664  2.061E+11    -0.0304   1777408.      0.000
   103.400  2.280E-07   -21.1278     1.0493 -5.215E-10  1571.9376  2.061E+11    -0.0307   1777408.      0.000
   104.500  2.122E-07    -9.9449     0.6582 -1.516E-09  1571.9180  2.061E+11    -0.0286   1777408.      0.000
   105.600  1.879E-07    -3.7364     0.3026 -1.954E-09  1571.9072  2.061E+11    -0.0253   1777408.      0.000
   106.700  1.606E-07    -1.9363     0.1111 -2.136E-09  1571.9041  2.061E+11  -0.003703    304424.      0.000
   107.800  1.316E-07    -0.7807     0.0660 -2.223E-09  1571.9020  2.061E+11  -0.003138    314879.      0.000
   108.900  1.019E-07    -0.1716     0.0287 -2.254E-09  1571.9010  2.061E+11  -0.002511    325333.      0.000
   110.000  7.206E-08      0.000      0.000 -2.259E-09  1571.9007  2.061E+11  -0.001833    167894.      0.000

* The above values of total stress are combined axial and bending stresses.

Output Summary for Load Case No. 2:

Pile-head deflection             =      1.0000000 inches
Computed slope at pile head      =     -0.0000295 radians
Maximum bending moment           =      -8088792. inch-lbs
Maximum shear force              =         70536. lbs
Depth of maximum bending moment  =       0.000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             11
Number of zero deflection points =              4
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--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 3
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =      21212.0 lbs
Applied moment at pile head                            =          0.0 in-lbs
Axial thrust load on pile head                         =     240000.0 lbs

   Depth    Deflect.    Bending    Shear       Slope      Total    Bending   Soil Res.  Soil Spr.   Distrib.
     X         y        Moment     Force         S       Stress   Stiffness      p         Es*h    Lat. Load
   feet      inches     in-lbs      lbs       radians     psi*      lb-in^2    lb/in      lb/inch    lb/inch
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
      0.00     0.3131 -2.627E-07     21212.  -0.001801   943.1404  2.061E+11      0.000      0.000      0.000
     1.100     0.2893    285706.     20661.  -0.001792  1442.1412  2.061E+11   -83.5175  3810.7464      0.000
     2.200     0.2658    556801.     19040.  -0.001765  1915.6248  2.061E+11  -162.0144  8047.1668      0.000
     3.300     0.2427    799554.     16520.  -0.001722  2339.6068  2.061E+11  -219.8833     11960.      0.000
     4.400     0.2203   1003833.     13625.  -0.001664  2696.3906  2.061E+11  -218.7511     13107.      0.000
     5.500     0.1988   1169792.     10532.  -0.001595  2986.2484  2.061E+11  -249.8305     16592.      0.000
     6.600     0.1782   1291984.  7094.3822  -0.001516  3199.6632  2.061E+11  -271.0392     20077.      0.000
     7.700     0.1587   1366688.  3435.4478  -0.001431  3330.1376  2.061E+11  -283.3448     23562.      0.000
     8.800     0.1404   1391744.  1165.6279  -0.001342  3373.9002  2.061E+11   -60.5673  5693.0822      0.000
     9.900     0.1233   1405965.   383.1009  -0.001253  3398.7379  2.061E+11   -57.9974  6208.8942      0.000
    11.000     0.1074   1409795.  -365.2027  -0.001163  3405.4276  2.061E+11   -55.3820  6809.2842      0.000
    12.100     0.0926   1403690. -1078.6768  -0.001072  3394.7639  2.061E+11   -52.7202  7514.4041      0.000
    13.200     0.0790   1388114. -1756.6949  -0.000983  3367.5590  2.061E+11   -50.0099  8351.1935      0.000
    14.300     0.0667   1363542. -2398.5945  -0.000895  3324.6433  2.061E+11   -47.2477  9356.5081      0.000
    15.400     0.0554   1330461. -3003.6554  -0.000809  3266.8660  2.061E+11   -44.4282     10582.      0.000
    16.500     0.0453   1289370. -3571.0672  -0.000725  3195.0969  2.061E+11   -41.5433     12104.      0.000
    17.600     0.0363   1240778. -4099.8805  -0.000644  3110.2284  2.061E+11   -38.5800     14035.      0.000
    18.700     0.0283   1185212. -4588.9291  -0.000566  3013.1796  2.061E+11   -35.5183     16561.      0.000
    19.800     0.0213   1123217. -5036.6983  -0.000492  2904.9020  2.061E+11   -32.3255     19997.      0.000
    20.900     0.0153   1055362. -5441.0828  -0.000422  2786.3890  2.061E+11   -28.9449     24947.      0.000
    22.000     0.0102    982249. -5798.8899  -0.000357  2658.6936  2.061E+11   -25.2683     32749.      0.000
    23.100   0.005885    904534. -6104.6054  -0.000297  2522.9604  2.061E+11   -21.0522     47221.      0.000
    24.200   0.002349    822968. -6345.9665  -0.000241  2380.5002  2.061E+11   -15.5176     87183.      0.000
    25.300  -0.000490    738531. -6388.2295  -0.000191  2233.0260  2.061E+11     9.1141    245415.      0.000
    26.400  -0.002706    655532. -6221.0639  -0.000147  2088.0637  2.061E+11    16.2140     79104.      0.000
    27.500  -0.004367    575225. -5988.4525  -0.000107  1947.8034  2.061E+11    19.0302     57524.      0.000
    28.600  -0.005542    498117. -5726.8420 -7.306E-05  1813.1305  2.061E+11    20.6078     49085.      0.000
    29.700  -0.006296    424499. -5448.8958 -4.352E-05  1684.5524  2.061E+11    21.5053     45089.      0.000
    30.800  -0.006691    354542. -5162.1072 -1.858E-05  1562.3685  2.061E+11    21.9475     43299.      0.000
    31.900  -0.006786    288337. -4871.7077  2.009E-06  1446.7380  2.061E+11    22.0524     42895.      0.000
    33.000  -0.006638    225916. -4581.6797  1.848E-05  1337.7163  2.061E+11    21.8912     43533.      0.000
    34.100  -0.006298    167264. -4295.2166  3.106E-05  1235.2765  2.061E+11    21.5122     45085.      0.000
    35.200  -0.005818    112326. -4014.9601  4.002E-05  1139.3240  2.061E+11    20.9509     47537.      0.000
    36.300  -0.005242     61016. -3527.0607  4.557E-05  1049.7075  2.061E+11    52.9733    133394.      0.000
    37.400  -0.004615     18923. -2845.5297  4.813E-05   976.1902  2.061E+11    50.2890    143849.      0.000
    38.500  -0.003971    -14411. -2207.2233  4.827E-05   968.3107  2.061E+11    46.4241    154303.      0.000
    39.600  -0.003340    -39654. -1625.6549  4.654E-05  1012.3979  2.061E+11    41.6923    164758.      0.000
    40.700  -0.002743    -57624. -1110.2072  4.343E-05  1043.7832  2.061E+11    36.4058    175212.      0.000
    41.800  -0.002194    -69238.  -666.2666  3.936E-05  1064.0691  2.061E+11    30.8579    185666.      0.000
    42.900  -0.001704    -75462.  -295.5572  3.473E-05  1074.9397  2.061E+11    25.3102    196121.      0.000
    44.000  -0.001277    -77261.     3.3853  2.984E-05  1078.0813  2.061E+11    19.9841    206575.      0.000
    45.100  -0.000916    -75562.   234.6512  2.495E-05  1075.1139  2.061E+11    15.0562    217030.      0.000
    46.200  -0.000618    -71224.   404.3575  2.025E-05  1067.5378  2.061E+11    10.6569    227484.      0.000
    47.300  -0.000381    -65015.   520.0472  1.588E-05  1056.6934  2.061E+11     6.8719    237938.      0.000
    48.400  -0.000199    -57596.   590.1210  1.196E-05  1043.7347  2.061E+11     3.7454    248393.      0.000
    49.500 -6.553E-05    -49512.   623.3221  8.528E-06  1029.6157  2.061E+11     1.2851    258847.      0.000
    50.600  2.612E-05    -41194.   628.2871  5.624E-06  1015.0882  2.061E+11    -0.5328    269302.      0.000
    51.700  8.294E-05    -32961.   613.1688  3.250E-06  1000.7082  2.061E+11    -1.7578    279756.      0.000
    52.800   0.000112    -25027.   585.3290  1.393E-06   986.8515  2.061E+11    -2.4603    290210.      0.000
    53.900   0.000120    -17517.   551.0944  3.056E-08   973.7347  2.061E+11    -2.7268    300665.      0.000
    55.000   0.000113    -10478.   477.4311 -8.659E-07   961.4414  2.061E+11    -8.4343    987767.      0.000
    56.100  9.685E-05 -4907.2363   368.8450 -1.359E-06   951.7112  2.061E+11    -8.0181   1092773.      0.000
    57.200  7.685E-05  -732.2193   266.9399 -1.539E-06   944.4193  2.061E+11    -7.4220   1274878.      0.000
    58.300  5.622E-05  2149.7294   173.8238 -1.494E-06   946.8950  2.061E+11    -6.6865   1569872.      0.000
    59.400  3.741E-05  3866.1930    91.1770 -1.301E-06   949.8929  2.061E+11    -5.8358   2058927.      0.000
    60.500  2.187E-05  4565.0464    20.4730 -1.031E-06   951.1135  2.061E+11    -4.8770   2943044.      0.000
    61.600  1.019E-05  4413.2135   -36.6367 -7.436E-07   950.8483  2.061E+11    -3.7760   4890031.      0.000
    62.700  2.243E-06  3602.5477   -63.5517 -4.869E-07   949.4325  2.061E+11    -0.3020   1777408.      0.000
    63.800 -2.662E-06  2738.5350   -63.1787 -2.839E-07   947.9234  2.061E+11     0.3585   1777408.      0.000
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    64.900 -5.252E-06  1936.4295   -56.1449 -1.342E-07   946.5225  2.061E+11     0.7072   1777408.      0.000
    66.000 -6.205E-06  1257.1596   -45.9625 -3.195E-08   945.3361  2.061E+11     0.8356   1777408.      0.000
    67.100 -6.096E-06   723.2232   -35.0305  3.147E-08   944.4036  2.061E+11     0.8208   1777408.      0.000
    68.200 -5.375E-06   332.1556   -24.8368  6.526E-08   943.7205  2.061E+11     0.7237   1777408.      0.000
    69.300 -4.373E-06    67.1195   -16.1741  7.804E-08   943.2576  2.061E+11     0.5888   1777408.      0.000
    70.400 -3.314E-06   -95.3360    -9.3426  7.714E-08   943.3069  2.061E+11     0.4463   1777408.      0.000
    71.500 -2.336E-06  -180.0134    -4.3209  6.832E-08   943.4548  2.061E+11     0.3146   1777408.      0.000
    72.600 -1.511E-06  -209.8404    -0.9022  5.584E-08   943.5069  2.061E+11     0.2034   1777408.      0.000
    73.700 -8.621E-07  -204.1855     1.2063  4.258E-08   943.4970  2.061E+11     0.1161   1777408.      0.000
    74.800 -3.863E-07  -178.2626     2.3158  3.034E-08   943.4517  2.061E+11     0.0520   1777408.      0.000
    75.900 -6.119E-08  -143.2403     2.7135  2.004E-08   943.3906  2.061E+11   0.008239   1777408.      0.000
    77.000  1.428E-07  -106.7533     2.6409  1.204E-08   943.3269  2.061E+11    -0.0192   1777408.      0.000
    78.100  2.566E-07   -73.5960     2.2859  6.263E-09   943.2689  2.061E+11    -0.0346   1777408.      0.000
    79.200  3.082E-07   -46.4446     1.7840  2.420E-09   943.2215  2.061E+11    -0.0415   1777408.      0.000
    80.300  3.205E-07   -26.5145     1.2252  8.359E-11   943.1867  2.061E+11    -0.0432   1777408.      0.000
    81.400  3.104E-07   -14.0987     0.6646 -1.217E-09   943.1650  2.061E+11    -0.0418   1777408.      0.000
    82.500  2.884E-07    -8.9626     0.3523 -1.955E-09   943.1561  2.061E+11  -0.005520    252644.      0.000
    83.600  2.588E-07    -4.7864     0.2818 -2.396E-09   943.1488  2.061E+11  -0.005158    263099.      0.000
    84.700  2.251E-07    -1.5080     0.2170 -2.597E-09   943.1430  2.061E+11  -0.004666    273553.      0.000
    85.800  1.902E-07     0.9578     0.1592 -2.615E-09   943.1421  2.061E+11  -0.004093    284008.      0.000
    86.900  1.561E-07     2.7103     0.1092 -2.497E-09   943.1451  2.061E+11  -0.003482    294462.      0.000
    88.000  1.243E-07     3.8554     0.0672 -2.287E-09   943.1471  2.061E+11  -0.002871    304916.      0.000
    89.100  9.573E-08     4.4995     0.0332 -2.019E-09   943.1483  2.061E+11  -0.002287    315371.      0.000
    90.200  7.098E-08     4.7442   0.006521 -1.723E-09   943.1487  2.061E+11  -0.001752    325825.      0.000
    91.300  5.023E-08     4.6826    -0.0135 -1.422E-09   943.1486  2.061E+11  -0.001280    336280.      0.000
    92.400  3.345E-08     4.3971    -0.0277 -1.131E-09   943.1481  2.061E+11  -0.000879    346734.      0.000
    93.500  2.038E-08     3.9576    -0.0372 -8.634E-10   943.1473  2.061E+11  -0.000551    357188.      0.000
    94.600  1.065E-08     3.4212    -0.0428 -6.271E-10   943.1464  2.061E+11  -0.000297    367643.      0.000
    95.700  3.822E-09     2.8325    -0.0454 -4.269E-10   943.1454  2.061E+11  -0.000109    378097.      0.000
    96.800 -6.159E-10     2.2241    -0.0456 -2.650E-10   943.1443  2.061E+11  8.293E-05   1777408.      0.000
    97.900 -3.173E-09     1.6297    -0.0423 -1.416E-10   943.1432  2.061E+11   0.000427   1777408.      0.000
    99.000 -4.353E-09     1.1094    -0.0356 -5.385E-11   943.1423  2.061E+11   0.000586   1777408.      0.000
   100.100 -4.595E-09     0.6910    -0.0276  3.794E-12   943.1416  2.061E+11   0.000619   1777408.      0.000
   101.200 -4.253E-09     0.3803    -0.0198  3.810E-11   943.1411  2.061E+11   0.000573   1777408.      0.000
   102.300 -3.589E-09     0.1693    -0.0128  5.570E-11   943.1407  2.061E+11   0.000483   1777408.      0.000
   103.400 -2.783E-09     0.0425  -0.007121  6.248E-11   943.1405  2.061E+11   0.000375   1777408.      0.000
   104.500 -1.940E-09    -0.0191  -0.002924  6.322E-11   943.1404  2.061E+11   0.000261   1777408.      0.000
   105.600 -1.113E-09    -0.0351  -0.000211  6.149E-11   943.1405  2.061E+11   0.000150   1777408.      0.000
   106.700 -3.167E-10    -0.0250   0.000827  5.956E-11   943.1404  2.061E+11  7.303E-06    304424.      0.000
   107.800  4.589E-10    -0.0137   0.000803  5.832E-11   943.1404  2.061E+11 -1.095E-05    314879.      0.000
   108.900  1.223E-09  -0.004213   0.000532  5.775E-11   943.1404  2.061E+11 -3.014E-05    325333.      0.000
   110.000  1.983E-09      0.000      0.000  5.761E-11   943.1404  2.061E+11 -5.046E-05    167894.      0.000

* The above values of total stress are combined axial and bending stresses.

Output Summary for Load Case No. 3:

Pile-head deflection             =      0.3130749 inches
Computed slope at pile head      =     -0.0018015 radians
Maximum bending moment           =       1409795. inch-lbs
Maximum shear force              =         21212. lbs
Depth of maximum bending moment  =     11.0000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             14
Number of zero deflection points =              6

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 4
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Pile-head Rotation (Loading Type 2)

Shear force at pile head                               =      35268.0 lbs
Rotation of pile head                                  =    0.000E+00 radians
Axial load at pile head                                =     240000.0 lbs

(Zero slope for this load indicates fixed-head conditions)

   Depth    Deflect.    Bending    Shear       Slope      Total    Bending   Soil Res.  Soil Spr.   Distrib.
     X         y        Moment     Force         S       Stress   Stiffness      p         Es*h    Lat. Load
   feet      inches     in-lbs      lbs       radians     psi*      lb-in^2    lb/in      lb/inch    lb/inch
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
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      0.00     0.2714  -3281346.     35268.      0.000  6674.1959  2.061E+11      0.000      0.000      0.000
     1.100     0.2700  -2815476.     34728.  -0.000195  5860.5270  2.061E+11   -81.8703  4002.0057      0.000
     2.200     0.2663  -2363299.     33117.  -0.000361  5070.7751  2.061E+11  -162.1112  8036.4644      0.000
     3.300     0.2605  -1938889.     30562.  -0.000499  4329.5195  2.061E+11  -225.1400     11408.      0.000
     4.400     0.2531  -1553314.     27417.  -0.000611  3656.0915  2.061E+11  -251.3244     13107.      0.000
     5.500     0.2444  -1211215.     23763.  -0.000699  3058.5961  2.061E+11  -302.2368     16325.      0.000
     6.600     0.2346   -921532.     19665.  -0.000767  2552.6482  2.061E+11  -318.7603     17932.      0.000
     7.700     0.2241   -687203.     15098.  -0.000819  2143.3789  2.061E+11  -373.1783     21979.      0.000
     8.800     0.2130   -517757.     12176.  -0.000858  1847.4317  2.061E+11   -69.5913  4312.2249      0.000
     9.900     0.2015   -360331.     11266.  -0.000886  1572.4791  2.061E+11   -68.3116  4475.3247      0.000
    11.000     0.1896   -214735.     10373.  -0.000904  1318.1873  2.061E+11   -66.9461  4659.7587      0.000
    12.100     0.1776    -80760.  9498.6909  -0.000914  1084.1925  2.061E+11   -65.5002  4867.7628      0.000
    13.200     0.1655     41818.  8644.1297  -0.000915  1016.1786  2.061E+11   -63.9787  5102.0507      0.000
    14.300     0.1535    153241.  7810.1221  -0.000909  1210.7842  2.061E+11   -62.3860  5365.9039      0.000
    15.400     0.1415    253762.  6997.5822  -0.000895  1386.3501  2.061E+11   -60.7261  5663.2877      0.000
    16.500     0.1298    343651.  6207.3732  -0.000876  1543.3460  2.061E+11   -59.0026  5999.0031      0.000
    17.600     0.1184    423189.  5440.3122  -0.000852  1682.2644  2.061E+11   -57.2188  6378.8852      0.000
    18.700     0.1073    492672.  4697.1737  -0.000822  1803.6201  2.061E+11   -55.3779  6810.0647      0.000
    19.800     0.0967    552406.  3978.6941  -0.000789  1907.9486  2.061E+11   -53.4826  7301.3153      0.000
    20.900     0.0865    602709.  3285.5747  -0.000752  1995.8055  2.061E+11   -51.5354  7863.5201      0.000
    22.000     0.0768    643910.  2618.4864  -0.000712  2067.7655  2.061E+11   -49.5385  8510.3086      0.000
    23.100     0.0677    676349.  1978.0731  -0.000670  2124.4219  2.061E+11   -47.4938  9258.9372      0.000
    24.200     0.0592    700375.  1364.9565  -0.000626  2166.3853  2.061E+11   -45.4027     10132.      0.000
    25.300     0.0512    716349.   779.7414  -0.000580  2194.2835  2.061E+11   -43.2663     11157.      0.000
    26.400     0.0438    724638.   223.0221  -0.000534  2208.7612  2.061E+11   -41.0851     12373.      0.000
    27.500     0.0371    725621.  -304.6097  -0.000488  2210.4790  2.061E+11   -38.8591     13831.      0.000
    28.600     0.0310    719687.  -802.5540  -0.000442  2200.1141  2.061E+11   -36.5870     15603.      0.000
    29.700     0.0254    707232. -1270.1877  -0.000396  2178.3601  2.061E+11   -34.2666     17788.      0.000
    30.800     0.0205    688662. -1706.8433  -0.000351  2145.9275  2.061E+11   -31.8934     20534.      0.000
    31.900     0.0162    664396. -2111.7760  -0.000308  2103.5450  2.061E+11   -29.4601     24066.      0.000
    33.000     0.0124    634862. -2484.1120  -0.000266  2051.9618  2.061E+11   -26.9545     28749.      0.000
    34.100   0.009130    600502. -2822.7597  -0.000227  1991.9509  2.061E+11   -24.3558     35213.      0.000
    35.200   0.006392    561777. -3126.2458  -0.000189  1924.3153  2.061E+11   -21.6269     44662.      0.000
    36.300   0.004129    519169. -3544.3530  -0.000155  1849.8990  2.061E+11   -41.7226    133394.      0.000
    37.400   0.002304    469187. -3985.4537  -0.000123  1762.6018  2.061E+11   -25.1108    143849.      0.000
    38.500   0.000876    414734. -4218.8052 -9.489E-05  1667.4967  2.061E+11   -10.2455    154303.      0.000
    39.600  -0.000201    358412. -4269.8886 -7.013E-05  1569.1266  2.061E+11     2.5056    164758.      0.000
    40.700  -0.000975    302453. -4167.9397 -4.897E-05  1471.3921  2.061E+11    12.9413    175212.      0.000
    41.800  -0.001494    248688. -3943.8806 -3.132E-05  1377.4886  2.061E+11    21.0071    185666.      0.000
    42.900  -0.001802    198533. -3628.5459 -1.700E-05  1289.8899  2.061E+11    26.7709    196121.      0.000
    44.000  -0.001942    153002. -3251.2404 -5.744E-06  1210.3678  2.061E+11    30.3966    206575.      0.000
    45.100  -0.001953    112737. -2838.6415  2.765E-06  1140.0418  2.061E+11    32.1184    217030.      0.000
    46.200  -0.001869     78045. -2414.0385  8.874E-06  1079.4500  2.061E+11    32.2154    227484.      0.000
    47.300  -0.001719     48950. -1996.8830  1.294E-05  1028.6345  2.061E+11    30.9900    237938.      0.000
    48.400  -0.001528     25245. -1602.6120  1.532E-05   987.2324  2.061E+11    28.7481    248393.      0.000
    49.500  -0.001315  6544.0740 -1242.6980  1.633E-05   954.5700  2.061E+11    25.7844    258847.      0.000
    50.600  -0.001097 -7665.6157  -924.8750  1.630E-05   956.5288  2.061E+11    22.3707    269302.      0.000
    51.700  -0.000885    -17976.  -653.4893  1.548E-05   974.5363  2.061E+11    18.7484    279756.      0.000
    52.800  -0.000688    -25016.  -429.9277  1.410E-05   986.8319  2.061E+11    15.1246    290210.      0.000
    53.900  -0.000512    -29415.  -253.0778  1.236E-05   994.5159  2.061E+11    11.6709    300665.      0.000
    55.000  -0.000362    -31775.   -93.8457  1.040E-05   998.6378  2.061E+11    12.4552    454542.      0.000
    56.100  -0.000238    -31959.    59.8508  8.357E-06   998.9581  2.061E+11    10.8322    601075.      0.000
    57.200  -0.000141    -30248.   191.4154  6.365E-06   995.9706  2.061E+11     9.1019    851627.      0.000
    58.300 -6.984E-05    -26946.   299.0221  4.534E-06   990.2026  2.061E+11     7.2022   1361197.      0.000
    59.400 -2.139E-05    -22383.   378.6282  2.954E-06   982.2332  2.061E+11     4.8594   2999442.      0.000
    60.500  8.151E-06    -16969.   403.4566  1.694E-06   972.7771  2.061E+11    -1.0975   1777408.      0.000
    61.600  2.334E-05    -11742.   363.2758  7.749E-07   963.6489  2.061E+11    -4.9905   2822128.      0.000
    62.700  2.861E-05 -7383.0497   295.0770  1.625E-07   956.0353  2.061E+11    -5.3426   2465161.      0.000
    63.800  2.763E-05 -3953.2503   224.9538 -2.005E-07   950.0450  2.061E+11    -5.2821   2523271.      0.000
    64.900  2.331E-05 -1442.9995   157.1459 -3.733E-07   945.6607  2.061E+11    -4.9918   2826197.      0.000
    66.000  1.778E-05   197.7668    94.0977 -4.132E-07   943.4858  2.061E+11    -4.5609   3386519.      0.000
    67.100  1.241E-05  1043.7984    37.2911 -3.734E-07   944.9635  2.061E+11    -4.0461   4304564.      0.000
    68.200  7.920E-06  1184.6186     3.5482 -3.020E-07   945.2094  2.061E+11    -1.0664   1777408.      0.000
    69.300  4.434E-06  1139.3844    -7.4304 -2.276E-07   945.1304  2.061E+11    -0.5970   1777408.      0.000
    70.400  1.910E-06   989.8994   -13.0683 -1.594E-07   944.8693  2.061E+11    -0.2572   1777408.      0.000
    71.500  2.241E-07   795.3909   -14.9653 -1.023E-07   944.5296  2.061E+11    -0.0302   1777408.      0.000
    72.600 -7.898E-07   595.4627   -14.4626 -5.775E-08   944.1804  2.061E+11     0.1064   1777408.      0.000
    73.700 -1.300E-06   413.9448   -12.6049 -2.543E-08   943.8634  2.061E+11     0.1751   1777408.      0.000
    74.800 -1.461E-06   262.8535   -10.1507 -3.756E-09   943.5995  2.061E+11     0.1967   1777408.      0.000
    75.900 -1.400E-06   145.9890    -7.6084  9.336E-09   943.3954  2.061E+11     0.1885   1777408.      0.000
    77.000 -1.215E-06    61.9317    -5.2852  1.599E-08   943.2486  2.061E+11     0.1636   1777408.      0.000
    78.100 -9.774E-07     6.3596    -3.3371  1.818E-08   943.1515  2.061E+11     0.1316   1777408.      0.000
    79.200 -7.347E-07   -26.2830    -1.8156  1.754E-08   943.1863  2.061E+11     0.0989   1777408.      0.000
    80.300 -5.143E-07   -41.6829    -0.7056  1.537E-08   943.2132  2.061E+11     0.0692   1777408.      0.000
    81.400 -3.290E-07   -45.0090     0.0438  1.259E-08   943.2190  2.061E+11     0.0443   1777408.      0.000
    82.500 -1.819E-07   -40.6059     0.3592  9.848E-09   943.2113  2.061E+11   0.003481    252644.      0.000
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    83.600 -6.905E-08   -35.5881     0.3913  7.409E-09   943.2026  2.061E+11   0.001376    263099.      0.000
    84.700  1.370E-08   -30.3232     0.3985  5.298E-09   943.1934  2.061E+11  -0.000284    273553.      0.000
    85.800  7.082E-08   -25.1016     0.3866  3.523E-09   943.1842  2.061E+11  -0.001524    284008.      0.000
    86.900  1.067E-07   -20.1405     0.3608  2.075E-09   943.1756  2.061E+11  -0.002381    294462.      0.000
    88.000  1.256E-07   -15.5901     0.3259  9.307E-10   943.1676  2.061E+11  -0.002901    304916.      0.000
    89.100  1.313E-07   -11.5420     0.2861  6.190E-11   943.1606  2.061E+11  -0.003137    315371.      0.000
    90.200  1.272E-07    -8.0382     0.2446 -5.651E-10   943.1544  2.061E+11  -0.003141    325825.      0.000
    91.300  1.164E-07    -5.0799     0.2043 -9.851E-10   943.1493  2.061E+11  -0.002965    336280.      0.000
    92.400  1.012E-07    -2.6372     0.1672 -1.232E-09   943.1450  2.061E+11  -0.002659    346734.      0.000
    93.500  8.384E-08    -0.6572     0.1347 -1.338E-09   943.1416  2.061E+11  -0.002269    357188.      0.000
    94.600  6.591E-08     0.9276     0.1076 -1.329E-09   943.1420  2.061E+11  -0.001836    367643.      0.000
    95.700  4.876E-08     2.1923     0.0863 -1.229E-09   943.1442  2.061E+11  -0.001397    378097.      0.000
    96.800  3.346E-08     3.2133     0.0473 -1.056E-09   943.1460  2.061E+11  -0.004505   1777408.      0.000
    97.900  2.088E-08     3.4486  -0.000954 -8.427E-10   943.1464  2.061E+11  -0.002811   1777408.      0.000
    99.000  1.121E-08     3.1935    -0.0295 -6.301E-10   943.1460  2.061E+11  -0.001509   1777408.      0.000
   100.100  4.243E-09     2.6746    -0.0432 -4.422E-10   943.1451  2.061E+11  -0.000571   1777408.      0.000
   101.200 -4.633E-10     2.0557    -0.0466 -2.907E-10   943.1440  2.061E+11  6.238E-05   1777408.      0.000
   102.300 -3.432E-09     1.4472    -0.0431 -1.785E-10   943.1429  2.061E+11   0.000462   1777408.      0.000
   103.400 -5.177E-09     0.9190    -0.0354 -1.028E-10   943.1420  2.061E+11   0.000697   1777408.      0.000
   104.500 -6.145E-09     0.5120    -0.0254 -5.695E-11   943.1413  2.061E+11   0.000827   1777408.      0.000
   105.600 -6.680E-09     0.2491    -0.0140 -3.258E-11   943.1408  2.061E+11   0.000899   1777408.      0.000
   106.700 -7.005E-09     0.1429  -0.006988 -2.003E-11   943.1407  2.061E+11   0.000162    304424.      0.000
   107.800 -7.209E-09     0.0647  -0.004787 -1.338E-11   943.1405  2.061E+11   0.000172    314879.      0.000
   108.900 -7.358E-09     0.0166  -0.002455 -1.078E-11   943.1404  2.061E+11   0.000181    325333.      0.000
   110.000 -7.493E-09      0.000      0.000 -1.025E-11   943.1404  2.061E+11   0.000191    167894.      0.000

* The above values of total stress are combined axial and bending stresses.

Output Summary for Load Case No. 4:

Pile-head deflection             =      0.2714236 inches
Computed slope at pile head      =       0.000000 radians
Maximum bending moment           =      -3281346. inch-lbs
Maximum shear force              =         35268. lbs
Depth of maximum bending moment  =       0.000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             17
Number of zero deflection points =              5

--------------------------------------------------------------------------------
                           Summary of Pile Response(s)
--------------------------------------------------------------------------------

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, lbs, and Load 2 = Moment, in-lbs
Load Type 2: Load 1 = Shear, lbs, and Load 2 = Slope, radians
Load Type 3: Load 1 = Shear, lbs, and Load 2 = Rotational Stiffness, in-lbs/radian
Load Type 4: Load 1 = Top Deflection, inches, and Load 2 = Moment, in-lbs
Load Type 5: Load 1 = Top Deflection, inches, and Load 2 = Slope, radians

               Pile-head      Pile-head                                      Maximum        Maximum
Load  Load    Condition 1    Condition 2        Axial        Pile-head       Moment          Shear        Pile-head
Case  Type    V(lbs) or     in-lb, rad.,       Loading      Deflection       in Pile        in Pile       Rotation
 No.   No.    y(inches)     or in-lb/rad.        lbs          inches         in-lbs           lbs          radians
----  ----  --------------  --------------  -------------  -------------  -------------  -------------  -------------
  1     4   y =     1.0000  M =      0.000        400000.     1.00000000       3183481.         42424.    -0.00485572
  2     5   y =     1.0000  S =      0.000        400000.     1.00000000      -8088792.         70536.    -0.00002954
  3     1   V =     21212.  M =      0.000        240000.     0.31307489       1409795.         21212.    -0.00180150
  4     2   V =     35268.  S =      0.000        240000.     0.27142358      -3281346.         35268.    -0.00000000

The analysis ended normally.
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