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t‘.:ent:ulrﬂI Jeroma M

From: Burdo, Jansal L

Sent: Wednesday, March 10, 1999 9:49 AM
To: Cencula, Jerome M

Subjact: 54 bridge Repair

Jarry:

Herg is an update on where we are on this one.
[nitial concerns:

In order to paint and praform the required maintenence on the bridges, cld pealing and flaking paint would need to be
removed. The old paint is high in lead contant (2.8-35mg/L Pb}, thus removal and disposal of this cld paint would need
to follow lead based paint and disposal requirements. Disposal this lead paint debris would need to follow the hazardous
waste requirements and would significanfly increase the cost of the project.

In an effort to keap cost down, we axperfamanted with a sprayed on coating called Enviro Prep. Our approach was to see
if we sould reduce the hazardous characteristic of the waste(paint chips) below the limits requirad for hazardous waste
dispasal. Thus in theory we could dispose of the paint debris as normal waste. The results of our test showed that the
paint which was traated with Erwire Prep did pass the TCLP for extractable lead (Pb), and thus was no longer a
characteristic Hazardous Waste. Evary test area showed Pb{lead) levels lass than 1.

During my intital discussions with the State of lllincis, there were questions raised by the state that we may be pra treating
a waste which iz supposead to be hazardous. | have been trying to get clairification on this issua For nearly 9 months. The
atate hesitatas to tall me in writting it is ok 1o vse this process. | am currently working with a new point of contactMs.
Connie Sullinger} on this issue. | have requested the state provids the an answer not later than 15 March 1939 otherwise
we will procesd.

In the meantime | am proposing to both you and the state that we move forward with this project. We gan classify the
paint chips az an industrial process waste{Construction or demalition debrig). | am saying that we should consider the
paint chips as special waste which is & sharacteristic hazardous wasle rendered nonhazardous by traating with Erwvire
Prap. If the state agrees with this logic, | would then say that the paint chips have besn dacharactarized by virtue of the
fact that treating it made it's characteristics nonhazardous. | would then ask that the state consider a nonspecial waste
cartification. If we can get a nonspeclal waste cartification for our paint chips our disposal cost will ba the same as
standard waste.

ok | hope this hslps.
¥ you have any further question please give me a call at 5999, axt 45.
v

Janel
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1.0 INTRODUCTION AND SCOPE

This report contains the findings of field inspections, the results of
structural analysis and evaluations and recommendations for needed repairs
for Utility Structure S-4 located within the National Historic District of the Great
Lakes Naval Training Center.

The report is submitted in fulfllment of professional engineering
services of the Navy Public Works Center, Great Lakes, Facilities Inspection
Program, in accordance with Contract No. N68950-95-D-8041, Delivery Order
No. 1, dated May 24, 1996, with Rubinos & Mesia Engineers, Inc.

20 INSPECTION PROCEDURES

Detailed visual inspection was conducted on this structure on June 7ih,
1996. The inspection conformed to recommended procedures outlined in the
American Association of State Highway and Transportation Officials "Manual
for Condition Evaluation of Bridges", dated 1924.

The inspection consisted of a close examination of all exposed areas
of the structure. Elements were checked for deterioration, cracking, distortion
and unusual movement. Exposed concrete elements were probed and
sounded with geologist hammers to determine the extent of damage. Steel
structures were checked for metal loss by cleaning the area with wire brushes
and recording measurements made with calipers or "D" meter (electronic
thickness measuring device) to determine the remaining thickness of the
metal. All deficient ArchitecturalfStructural areas and observations on the
existing utilities were carefully noted and photographed.

All areas of the structures were physically reached by using climbing
technigues or with the aid of a mounted aenal man lift.

3.0 REFERENCES
Following is the list of references used throughout this report.
1. Report by Envirodyne Engineers, Inc. June 1987

2. Report by Baker Engineers, Inc. May 1982
3. Records of repairs



Existing inspection and classification reports were obtained and used
as a basis for evaluations in this report.

Records of repairs were reviewed and compared with the previous
reports along with the field conditions to determine the recommendations
contained in this evaluation.

40 PESCRIPTION AND BACKGROUND

The structure was constructed in 1811 and is considered a "non-
contributing property within the Historic District”.

The utility bridge is the northern one of two bridges that extend from
building 11 to the parking ot on the top of the bluff. This three span riveted
plate deck girder bridge supported coal trains before 1972, when the track
was removed after fire damage. It now carries steam pipes under a 17 foot
wide concrete deck that cantilevers 8 faet out over the south side of the steel
girders. At the west end, the two parallel girders are supported on a concrete
abutment that has an entrance to a utility tunnel. The two intermediate
supports are pravided by a four column tower that rest on individual footings.
Both girders are framed info a transfer girder that is an integral part of the
building at the east end.

Each of the three equal steel spans is 33 feet long, and the girders are
spaced 6 feet apart. The steam pipes are carried between the girders, and
under the south side cantilever. The pipes under the cantilever deck are
supported by steel trusses that also support a metal shell. Traffic is restricied
from the outer 6 feet of cantilever deck by fimber curbs. Steel pipe handrails
extend the entire length on both sides of the bridge deck. A layer of asphalt
protects the deck between side handrails.

50 EXIS CONDITI

5.1 Bridge Approaches

The west bridge approach has a large chain link fence entrance gate
with two signs attached to it. The signs indicate a "Restricted Area - Keep
Out". There is no ofher barrier to resfrict vehicles form using the bridge (See
Photograph 1). There is no pavement at west bridge approach. Thereis a



heavy 14 inch pipe blocking the pedestrian way. The east end of bridge is a
dead end, with stairs that go down to the roof of building 11. {See Photograph
No. 2}

5.2 Bridge Deck

There is bituminous pavement, 3" to 2" thick, on the concrete siab deck
of the bridge. There is an expansion joint located 58" from the west end of the
bridge, which is in good condition. The pavement between the west abutment
and expansion joint is in good condition. The pavement between expansion
jaint and the east end of the hridge is in fair condition. Bituminous pavement
has cracks over 30% of the east part of deck area.

The concrete deck is in good condition. Hairline cracks and
efflorescence were noted on the bottom surface of the deck. In the vicinity of
the masonry wall, at the east end of the bridge, there are steam pipes which
release steam. The steam from the pipes has caused corrosion of the
structural members in that area, and created a wet surface at the underside
of the concrete deck. This condition will cause steel reinforcement of the deck
to carrode.

The timber curbs, 7 4" x 7 ¥%" x 16'-0", are located at 1'-2" and 11-0"
from north edge of deck and are anchored to the bridge deck (See
Photograph 2). The function of the south timber curb is to prevent vehicle
access over the cantilevered part of the deck at the south. Presently, a truck
can access that part of the deck. Therefore, a sign must be installed to alert
the user to this fact. The handrails are in good condition.

53 Supers re
Girder Bearings

Both girders are supported by steel plate bearings at the west end of
the bridge. Both bearings, at that location, are in poor condition. The
masonry plates are corroded and the sole plates are severely corroded. The
exposed portion and the nut of both anchor bolts at the north girder and one
at the south girder are rusted away (See Photograph No. 3). Because of poor
condition of bearings, longitudinal movement of bridge is restricted.



Girders

The two riveted plate girders are fair to poor condition. The girder
bearing stiffener angles above the west abutment are severely corroded at
both girders, and there is significant rust packing between outstanding legs
(See Photograph No. 3). There are severe rust packs between angles and
cover plate at the bottom flange of girders (See Photograph No. 4). The rust
packs have caused the cover plates to bulge out. The bottom flange angle
and rivets on south side of the south girder are severely corroded. Most of the
stiffener angles at that location are rusted away (See Photograph 21). The
top flange cover plate of both girders have 50% to 80% section loss in all
spans due to corrosion (See Photograph 5). The bottom flange angles of
both girders have about 25% of section loss due to corrosion. Additionally,
during instatlation of new floor beams, the top flange cover plates of both
girders were cut (See Photograph 6). This condition has created a
discontinuous cover plate, which drastically affects the load carrying capacity
of the bridge.

The girders transverse bracings are in fair to poor condition. The
horizontal leg of the top horizontal angles above west abutment have
corroded to knife condition {See Photograph 7). All gusset plates, for the
fransverse bracing at west abutment, are severely corroded. (See
Photograph 19).

Floor Beams

The floor beams, supporting concrete deck, are in good condition. They
are unpainted and have moderate rusting condition. {See Photograph 8).

Walkways

The north walkway under the deck is in good condition. Cross
channels, angles and hang rods are not painted. VWalkway planks are new,
and are in very good condition (See Photograph No. 8).

The south wallway is supported by truss cantilevers out from the south
girder {(See Photograph 9). The top angles of the cantilever trusses are
severely corroded. The horizontal leg of these angles are corroded to knife
condition, or corroded away in the vicinity of the south bridge girder (See
Photograph No. 10). The cantilevers are deflected 1" to 3" at the south end
(See Photograph 9).



The bottom longitudinal channels, supporting tunnel floor cross beams,
are in poor condition. There are heavy corrosion losses in the channel
flanges (See Photograph No. 18).

The 4" beams supporting the light gauge metal flooring, and the lateral
bracing, are in fair condifion {See Photograph No. 11). The south metal
panel wall is in good condition (See Photograph 12).

The south edge of the tunnel is deflected downward, and additional
supports at the trestle columns should be considered.

54 Substructure

West Abutment

The concrete of west abutment is in fair condition. There are hairline
cracks and spalls on the backwall. There is a horizontal open crack with
efflorescence 2'-0" below the top of the breast wall (See Photograph 13). [
appears that this crack has formed at location of a construction joint. There
is also a vertical crack below the south utility tunnel support, and a spall
beneath the masonry plate of north bearing. Dirt and debris has accumulated
on the top of the breast wall {See Photograph 3).

The wingwalls are in fair condition. The concrete walis, celling and slab
at the entrance to the underground utility tunnei are in poor condition. The
concrete edge of tunnel ceiling has a severe spall, and the |-4 beam is
severely corroded {See Photograph 20). There are large open horizontal and
vertical cracks between abutment and the north tunnel wall.

Concrete Pedestals

The concrete pedestals of bent 1 and 2 are in good condition. South
pier of bent 2 has hairline cracks. There is dirt accumutation on top of the
pedestals.
Steel Pier Structure

The columns and transverse vertical bracings at bent 1 and 2 are in
good condition. The south and north lower longitudinal bracing member s

bent inward 3" to 5" (See Photograph No.15 and 16). There is a tree which
has grown between the two angles of the bottom steel member. There is rust

5



packing in areas adjacent to the column channel lacing bars, column
channels, bracing angles gusset plates, and bracing stay and batten plates.

East Bridge Support

The east ends of bridge girders are supported by a riveted steel plate
bent which is located inside the building 11. The accessible part of the stee!
bent is in fair condition. It was noted that the bent members are rusted since
they have not been painted (See Photograph 17). All parts of the steel bent
are not accessible for verification.

5.0 EVALUATION AND RATING

We have reviewed the analysis performed by Envirodyne Engineers,
Inc., and concur with their conclusions. The 1987 report analyzed the slab
assuming minimum reinforcement, and concluded that the concrete deck can
support 42 psf uniform live load, or a truck with 0.8 ton axie load at inventory
level. The actual amount of reinforcement steel in the concrete slab deck
cannot be verified.

The 1987 report identified the floor beams as the weakest component
of the bridge. The cantilevered spans of the W10X22 floor beams were
analyzed as nancomposite members, and were found to be 8% overstressed
at inventory level for dead load only. (No live load is allowed over the bridge
deck cantilever.) This is, most likely, conservative, but composite mechanism
cannot be verified from exisling drawings.

Remaining components of the bridge, such as the girders and coiumns,
were originally designed for supporting coal trains. The extent of detericration
observed would not overstress these components. However, in order to
prevent further deterioration critical components should be repaired as
discussed helow.

The top chords of the cantilever trusses at the south are heavily
corroded. As evideni by the siructure, the applied loads from utility pipes and
the south walkway have caused permanent deflection of those trusses. This
deflection would increase with time, and eventually cause failure of the south
walkway. In order to avoid expensive repairs o the structure and pipes, we
recommend repairing the corroded truss members as soon as possible.



7.0 ECOMM TION

The structure is in fair condition, and can safely carry the load of utility
pipes and trucks with axle weight of 0.8 ton. The south cantilevered part of the
deck shauld be restricted from pedestrian load or snow piling. Heavy vehicles
should not be allowed on the bridge. We recommend the following repairs o
resfore the capacity of the critical components and protong the usefu life of
the structure.

1.

10.

Post a sign at the gate to limit the maximum axie weight to 0.8
ton.

Remove south timber curb, and reinstall it above the south
bridge girder (7'-2" form north deck edge).

Post a sign at the bridge abutment south end indicating that "No
truck or pedestrian load is permitted between the south {imber
curb and south railing”, or, remove existing pedestrian railing on
the south, and reinstall the railing just at the southern timber
curh.

On the bridge deck, extend the south timber curb to Building 11
as shown on the plan.

As indicated in Section 6.0, repair of the top chords of the
cantilever trusaes under the bridge deck at the south girderis a
high priority.

Replace the transverse bracing and bearing stiffener angles over
the west abutment.

Straighten the lower longitudinal trestle bracing members, and
reinforce by adding lateral bracing between tham.

For the girder bearings at the west abutment, reptace the anchor
bolts, clean and paint bearing plates, and grease sliding
surfaces.

Repair the longitudinal floor channels of the south walkway.

Sand-blast and paint all floor beams.

7



11.

12.

13.

14.

15.

16.

17.

Remove rust and paint the steel struciure. Approximately 40%
of the surface area should be painted.

Paint cross channels and hang rods at the nortt walkway.

Extend the outlet on the condensate vent to discharge steam and
vapor away from the bridge.

Repair the horizontal and vertical cracks in the breast wall and
the north underground tunnel wall at the abutment, by epoxy
injection.

Remove all unsound concrete on the exposed surfaces of
abutment and at the entrance to the underground tunnel, and
repair with non-shrink grout.

Regrade the west bridge approach. Provide slope away from the
abutment.

Remove all trees and vegetation in the vicinity of the siructure.

All repair work should be performed under the supervision of a
Structural Engineer licensed in the Siate of Illinois.
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Looking East at the Bridge deck.
Photograph No. 2

=




West bearing plate of North girder. Missing anchor bolt,
corroded masonry plate and bearing stiffeners are noted. NI e ] BN AR

Bl |

Bottom flange of North girder is shown. This1s a typical
Photograph No. 4 condition for bottorn flange of both girders.

Utility Bridge S-4



Top cover plate and rivets of South girders is severely corroded.
A typical condition for both girders.

Top cover plate of both girders has been cut.
Photograph No. 6

Utility Bridge S-4



Transverse bracing at West abutment.
Top horizontal member is severely corroded. [GITITT 1] BV

D, 4

¢ Looking East at the North walkway under the deck.
Photograph No. 8 Generally in good condition.

Utility Bridge S-4



Looking West inside the South tunnel. Note the deflection of the @
cantilever supporting the tunnel and unpainted floor beams. R TIGE EY o BT S

Photograph No. 10 corroded at the girder flange. A typical condition.

Utility Bridge S-4




Photograph No. 11 %

Left:

Looking East at the underside of
South tunnel walkway.
Components generally in fair
condition.

Bottom:

Looking Eastat South wall
of the South tunnel.
Components generally in
fair condition.

Photograph No. 12

Utility Bridge S-4



View of breast wall at West abutment which has

an open horizontal crack. RIS E]IENINS K/

G Vg
¥

View looking East at the superstructure. Trees growing around
Photograph No. 14 the base of the structure should be removed.

Utility Bridge S-4
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Photograph No. 15 %

Left:

Looking East. Sloped bottom
member of South longitudinal
bracing inbent inwards by 3"to 57,

Right:
Looking East.

Sloped bottom member of North
longitudinal bracing is bent
inwards by 3" to 5"

Photograph No. 16 :"

Utility Bridge S-4
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Photograph No. 17

Left:

Looking North at the steel frame
supporting East end of bridge
girders.

Accesseble part of frame was
verified to be in fair condition.

Bottom:

Severely corroded flange of
longitudinal channel supporting
South tunnel floor cross members.

Utility Bridge S-4



MNorth top gusset plate of transverse bracing at abutment
15 severely corroded and has rust holes.

Concrete ceiling of the underground tunnel entrance, looking
Photograph No. 20 vorth up. Severe spalling and corroded steel beam.

L Y

Utility Bridge S- 4
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Photograph No. 21

Top:

South face of South girder.
Note the rusted away
girder stitfener and rivets.
View is blocked by a pipe.

Left:

Looking West at the entrance the
underground utility tunnel.

Note general concrete deterioration

and water accumulation

. in the tunnel.
| = -

St 0

== ‘.' e Photograph No. 22

Utility Bridge S-4




