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Grosse Tle Toll Bridge over the Trenton Channel {Detroit River), Grosse Ile Township, MI
Str. No. 12306

1.0 EXECUTIVE SUMMARY

Hatdesty & Hanover, LLC was retained by Grosse Ile Township to perform an in-depth
mechanical, electrical, and structural inspection of the Grosse Ile Toll Bridge. Fishbeck was
retained as subconsultant to Hardesty & Hanover to perform the in-depth structural
inspection of the fixed approach bridge, approach roadway and embankments, toll facilities,
and on-site buildings. Great Lakes Engineeting Company was retained as subconsultant to
Hatdesty & Hanover to perform an underwater inspection. The physical, hands-on
inspection was performed from May 20, 2024, to May 23, 2024 The underwater inspection
was petformed on June 12, 2024.

1.1 STRUCTURAL SUMMARY
The bridge exhibits vatious components in fair to serious condition, with some elements in
good condition. Significant wear and deterioration were observed in multiple structural
clements, including the approach span filled grid deck and swing span open grid deck,
guardrails, trusses, eyebars, and stringers. The conctete deck surface shows weat, cracks,
delamination, and spalling, particulatly in high traffic areas and neas joints. Guardrails show
signs of vehicle impact that caused bending and misalignment. Additionally, the guardrails
have visible deterioration in the form of holes, paint failure, and disconnected sections.
Trusses exhibit issues including paint failure, pack rust, pitting, dents in the flanges, and
pack rust plate separation. Eyebars exhibit pack rust, pitting, and section loss, indicating
significant deteriotation. The floorbeams, stringets, and joists display cotrosion and section
loss, patticulatly at connections and flanges. The rocker bearings on the pivot pier show
signs of cotrosion and have cracked bearing houses. The girders at the pivot pier exhibit
pack rust, holes in the shelf angles, and pitting. The substructures were only inspected
above the curtent water level by H&H. Minor to moderate cracks are present in the
abutments and piers. The north protection cell is in good condition. The south cell is in fair
condition, showing minor deterioration. In addition, the south cell FISS bracing tubes are
cracked. The operator’s house is in good condition, with minor concerns such as paint

flaking and bent handrails. Signage is in good condition.

1.2 ELECTRICAL SUMMARY

The electrical system for the bridge is cutrently assessed to be in fair condition. The power
distribution system is in poot condition. The span motor and drive system are in fair
condition but have teached their useful life. The span control system is in poor condition,
and the SLC PLC system is obsolete and no longer supported. The existing traffic signals

and gates ate in fair condition, but the associated controls need to be adjusted. f

L | The control house
and roadway lighting systems are in fair condition. The navigation lighting and marine

signaling are in fair condition.

fH&H
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Grosse He Tolt Bridge over the Trenton Channel (Detroit River), Grosse Ile Township, MI
Str, No. 12306

1.3 MECHANICAL SUMMARY

The machinety components on this bridge are in poor condition and have exceeded their
uselul life and should be replaced with modern equipment. H&H recomimends that all

machinery be replaced.

rocker bearings should be replacc. |

fHsH
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Grosse Ile Toll Bridge over the Trenton Channel (Detroit River), Grosse Ile Township, MI
Ste. No. 12306

2.0 DESCRIPTION OF BRIDGE

2.1 STRUCTURAL DESCRIPTION

The Grosse Ie Toll Bridge was built over the Trenton Channel in 1913, and has been
owned by the Grosse lle Bridge Company (GIBC) since its construction. Tt is one of two
historic movable bridges that provide access to the island of Grosse Tle, the other being the
Grosse lle Parkway Bridge. The bridge includes four fixed truss spans, two on the east
approach and two on the west approach, with a swing span in the center. The fixed spans
are each 180" long with concrete filled grid deck. The swing span is 304’-8” long and is
comprised of a through truss with an open grid deck. The overall width of the bridge is 24'-
8”. The clear roadway of the bridge from curb to curb is 21°-8”. The bridge catries one lane

of eastbound traffic and one lane of westbound traffic.

o T Tell
183 1201

[framhdd § ’ hschig

Location Map ~ Grosse He Toll Bridge, Wayne County, M1

2.2 REHABILITATION ABSTRACT

Below is a list of bridge rehabilitation projects since the Grosse Ile Toll Bridge’s

construction in 1913;
1965- Span 3 was replaced after a large section was hit by a lake freighter.
1986- The grid deck was replaced by the GIBC.

1992- After being hit by a lake freighter, Span 3 was replaced with a neatly identical span
based on the otiginal plans. The main difference is the 1992 span has bolted connections

instead of riveted conneciions.
1994- A new central swing bearing was built by the GIBC.

2005- The GIBC opened a toll plaza located in Riverview.

inspection Date - May, 2024 - Page 6 - Eg’i; H&H



Grosse Ite Toll Bridge over the Treaton Channel {Detroit River), Grosse Tle Townslip, MI
Str. No. 12306

2.3 ORIENTATION AND BASIC ELEMENT NUMBERING

2.3.1 GENERAL NAMING CONVENTIONS
Bridge elements are labeled from south to north and west to east. The naming convention
is symmetrical about the center of the structure in the west to east direction. The picts ate
labeled from west to east, starting from the west end tiver pier as Piexr 1 moving to the east
end river pier as Pier 4, The Pivot Piet, which is between Pier 2 and 3, is not numbered.
Abutment A is the west abutment in located in Riverview, MI, while Abutment B is the east
abutment located in Grosse Ile, MI. Span 1 runs from Abutment A to Pier 1, and Span 4
tuns from Pier 4 to Abutment B. The Swing Span, which is between Span 2 and 3, is not
numbered. The abbreviation PP refers to the panel points on the trusses on all spans.

2.3.2 APPROACH SPANS

The flootheams are labeled FBO to FBS in each span from west to cast. Stringers are labeled
from S1 to $4 from south to north and the stringet lines are separated by floorbeam
connections. The trusses are distinguished as the north and south truss. Approach span
truss joints are labeled from L0 to L8 at the lower panel points and Ul to U7 at the upper
panel points moving from west to east. Vertical and diagonal members are called out using
their panel points at either end. Vertical members start from 1.1-U1, while diagonal
members start from LO-U1.

2,33 SWING SPAN

The floorbeams on the west side of the swing span are labeled FBO to FB6 from west to
east. On the east side of the swing span, the flootbeams ate labeled FBO’ to FBG’ from east
to west. Sepatated by flootbeam connections, the stringers are labeled from S1 to S4 from
south to north. Similar to the approach spans, the trusses are referred to with notth and
south designations. The truss joints on the west portion of the swing span are labeled west
to east from L0 to L6 at the lower panel points and Ul to UG at the upper panel points.
The truss joints on the east portion of the swing span are labeled from 1O to L6’ for the
lower panel points and from U1” to U6’ for the upper panel points moving east to west.
The swing span’s vertical and diagonal members ate named in the same convention as the
approach spans, using the panel points at each end of the member. Sway frames exist

between the north and south trusses on all spans at all panel points.
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Grosse Ile Toll Bridge over the Trenton Channel (Detroit River), Grosse Ile Township, MI
Str. No, 12306
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3.0 INSPECTION PROCEDURE,

Inspection Date - May, 2024

Hardesty & Hanover enginects

EIT pc1 EoLmed the stmctuLal inspection of the ﬁ\cd spans and ..

swing span; | performed the electrical inspection;
o a _ . performed the mechanical inspection. The inspection
was completed in qccold'mcc with the Natonal Bridge Inspection Standards (NBIS),
AASHTO Manuel for Bridge Evaluation, Second Edition, Federal Highway Administration

(FHWA), and Bridge Inspection Reference Manuel (BIRM), as applicable.

The equipment utilized by the inspection team:

o iPad ° Chain ] Level

o Pit Gauge . Chalk o 25’ Tape Measure
. Collapsible Ruler ° Hammer e Digital and Analog
o Sounding Wheel Calipers

Bridge inspections are conducted to maintain compliance with the Michigan Department of
Transportation Bridge Management and Inspection System (MiBRIDGE), National Bridge
Inspection Standards (NBIS), Michigan Bridge Element Inspection Manuel (MiBEIM),
Michigan Structure Inspection Manuel (MiSIM}, MDOT NBI Rating Guidelines, and
MDOT Bridge Advisories. The recorded member condition information is used to
determine the physical and functional condition of the bridge, form the basis for evaluation
and load rating of the btidge, initiate maintenance actions, provide a continuous record of
the bridge’s condition and rate of detetioration, and establish priorities for repair and
rehabilitation programs in accordance with MDO'T bridge inspection guidelines.

To gain access to all parts of the bridge, a manlift was used to access all elements above the
bridge deck, and a bucket boat was used to access all elements below the deck, While
inspecting the structure, numerous photographs wete taken to note the location and
condition of different aspects. The findings of the inspection, as illustrated in these photos,
are included in this report.

-Page 8 -
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Grosse lle Toll Bridge over the Trenton Channel (Detcoit River), Grosse Ile Township, MI
Str. No, 12306

4.0 STRUCTURAL INSPECTION OBSERVATIONS
4.1 DECK

4 1.1 DECK SURFACE

The fixed spans are filled grid decks with an overpour.
The deck surface on the fixed spans is in fair
condition. The concrete is noticeably worn down in
the path of traffic and the aggregates are beginning to
show. There are many minor popouts in the concrete
scattered around the centerline between lanes of traffic L
and near the outside edges of the lanes on Span 4, as Photo S-01 [Span 4] Minor
shown in Photo $-01. The most severe longitudinal popouts at center line of bridge,

cuck i ocatc loking ves

The Swing Span is compuised of an open grid deck,

with filled grid deck at each joint and above the Pivot
Pier to protect the machinery. The deck surface on the
Swing Span is in poor condition. The portions of the
span that ate filled with concrete show spalling at the

joints and are worn down so the grid deck is visible.

The open grid deck ha—

I 1 i eck is weasing

down in the tire path.

south side

4,12 DECIK UNDERSIDE

The underside of the deck on Span 3 is in poor
condition. Span 3 has many areas of exposed concrete
and reinforcement at deteriorated SIP forms at the
deck underside fascia.

The deck undersides of the
remaining fixed spans are in good condition.

The deck undersside of the Swing Span is in fair
condition, There are only two locations on this span
that exhibits exposed concrete and reinforcement, ||
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Grosse Ite Toll Bridge over the Trenton Channel (Detroit River), Grosse Ile Township, MI
Str. No, 12306

4.1.3 JOINTS

The joints on this steucture are overall in fair
condition, Large areas of spalling exist at both open

joints of the Swing Span.

Photo $-04 [Spmti] Coucrete
spalling at joint between Span 3
and 4, looking west

. The expansion joint devices

between the fixed spans appear to be operating as

intended.

I
4.1.4 GUARDRAILS

The gnardrails on either side of the structure ave in
serious condition. The guardrails are galvanized W
profile type rails bolted to tee members that have been
directly welded to the truss members. The guardrails
contain holes, dents, and bends in multiple locations.
Unfilled bolt holes exist throughout the guardrails on
alf spans, Paint failure is typical for many of the
guardrails across the structure. The guardrail is mbbing
against the truss member at the south Swing Span
truss at Ul-L0 and on the north truss of Span 2 at U7-
L8. The bending of the gnardrails can be attributed to
the large lengths of unsupported guardrail and lack of
stiffening elements. On the nosth side of Span 3 at
vertical member L6-U6 the guardrail is bolted to an I
shape (unique to this location) that is missing a bolt,
shown in Phoio 505,

4.1.4.1 CURBS
‘The curbs are in fair condition. Six holes exist in the
curh rail from rust deterioration on Span 2 between

pancl point 3 anc +.

I 1< cubs do not align longitudinally
between Span 3 and 4 (north side), Span

Inspaction Date — May, 2024 -Page 10 - §§gg! H&H



Grosse Ite Toll Bridge over the Trenton Channel (Detroit River), Grosse Ile Township, MI
Str. No. 12306

2 and Swing Span (south side), and at the location
shown in Phote 546,

4.2 SUPERSTRUCTURE

4.2.1 TRUSSES
4,2.1.1 CHORDS, WEBS, AND PANEL POINTS

Minor pitting exists throughout alt spans. |}

Paint failure exists at many of the truss chords. The

watst cases of paint failure on the nupper panel points
were located on the nogth face of U3-U2’ on the
south truss of the Swing Span, the east face of U1-L2
ot the notth truss of Span 3, and the south face of PP
U4 on the south truss of Span 4. The south face of
L3-1L2 on the notth truss of the Swing Span has paint
flaking off throughout the entire length (Photo 5-09).

Susface rust exists throughout all truss members of the

swing span.
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Grosse Ile Toll Bridge over the Trenton Channel (Detroit River), Grosse Ile Township, M1
Str. No. 12306

4.2.1.2 LATERAL AND SWAY BRACING

Portal framing exists between Ul of the north and ,
south truss, and U7 of the north and south truss o all  Pheto $:10 [Span {] Bent sway
fixed spans. Portal framing exists on the swing span bracing between north and
between Ul of the north and south truss, and U1’ of south tinss at PP UG, looking
the north and south teuss. Sway bracing exists between east

all other panel points on the north touss and their
opposite panel point on the south truss. Lateral
bracing exists between the north and south truss at the
upper panel points. The lateral bracing, portal bracing,
and sway bracing are in fair condition, The corners of
tiveted angle connections are separating from the
vertical truss members in a few locations. -

. The sway
bracing angle between the north and south truss at PP

U6 of Span 1 i ben:

The lateral bracing
between PP Ul of the south truss and PP U2 of the
potth truss on Span 3 is bent.

422 EYEBARS

The pack st between
members ranges from 0.125” to 0.375”. The eyebar on
the south truss of the Swing Span at PP U6’ also
contains pack rust up to 0.375” along with minor
pitting on the south face, with between 0.0625” to

0.125” of section loss on the interior members and
0.25” of section loss on the south face (Photo S- 1),

inspection Date ~ May, 2024 - Page 12 - g
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Grosse Ile Toll Bridge over the Trenton Channel (Detroit River), Grosse Ile Township, MI
Str. No. 12306

The south face of the
northwest eyebar on the Pivot Piex has pack mst

4,23 FLOORBEAMS

The floorbeams on the fixed spans are in fair
condition, The floorbeams on the Swing Span are in
poor condition. Abandoned bolt holes in the top
flange exist at most connections to the trusses. [

bottom flange of this member is covered in pack rust
and has minor section loss less of than 10%.
4.2.4 STRINGERS

The stringers on the fixed spans are in fair condition.
The stringers on the Swing Span are in poor condition,

inspection Date - May, 2024 - Page 13 - ‘ ggg;g HeH



Grosse Ie Toll Bridge over the Trenton Channel (Detcoit River), Grosse Ile Township, MI
Str. No. 12306

, and
has paint failure and pack rust. The flanges of the
stringers on the || El:c in poor condition.
Many welded top flange repairs exist thronghout the
span. The typical top Hange weld repair consists of
stitch welding an angle to the web and top flange. -

repaired and exhibits pack mst on the web and
connection (Phota S 16), Welded web repairs were

used at a few locations on—

4.2.5 JOISTS

The joists are in poor condition._

The joists are butt welded together bet\veen—

The joists on the Swing Span at the noxth face of
stringer 1S at FB4 and the sonth face of stringer 25 at
EB4 have been replaced and are in good condition.

4.2.6 BEARINGS

The rocker bearings on the swing span are in fair
condition. The rocker bearing below the |||
is corroded. There is debris on the interior, and the
rocker is shifted off the centerline of the bearing pad.
The bearing housing

4,27 GIRDERS AT PIVOT PIER

The girders at the pivot pier are in fair condition.

There are rivets that have been atfected by pack rust.
The angle and rivets at the north girder have pack mst,
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holes in the shelf angle, and pitting up to 0.3125” at
the top flange.

4.3 SUBSTRUCTURE
4.3,1 ABUTMENTS

The cast abutment is in good condition. The west
abutment is also in good condition. Hairline cracks

exist theoughout both abuttment walls (Photo 5-19).

4.3.2 PIERS
The piets ate in good condition. The concrete has

hairline cracks and some modetate cracking.

4.3.3 FENDER SYSTEM/DOLPHINS

The north pier protection cell is in good condition.
The south pier protection cell is in fair condition. The
filling is sinking inside the south cell, and longitudinal
cracks exist along the HSS bracing throughout the cell,

shown in Phoio S-20.
4.4 MISCELLANTIOUS
4.4.1 OPERATOR’S HOUSE

The operator’s house is in good condition. There
appeat to be no leaks, and the outside of the house has

no majot concerns. The flooring supporting the house

has minor paint faking.

4.4.2 STATRCASE
The staircase fo the opetatot’s house and pivot pier
from the south side of the road are in good condition.
The handrail on the north side of the staircase to the
operator’s house is bent and cracked near the top.

44,3 SIGNAGE
The bridge signage is in good condition. The signage
on the east and west side of the bridge are cleady

visible (EEEM;E 0 =52 )

Inspection Date - May, 2024 - Page 15 -
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Photo 5-19 [East Abutment]
West face of Bast Abutment,
hairline cracks

Photo §-20 [Swing Span} South
pier protection cell, filling
sinking, cracked weld on HSS
bracing, looking south

xS
Photo 8-21 Signage at the east
approach of the bridge
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5.0 MECHANICAL INSPECTION OBSERVATIONS

51 MECHANICAL DESCRIPTION

which replaced the original

The entire weight of the |

tim bearing systen . 194.

A 30-Horsepower electtic motor is used to drive the span operating machinery and the end
lift machinery, using a manually operated sliding clutch mechanism to select the drive needed.

_ . For braking the span drive, a hand lever
mechanism is utilized to tighten a band on a drum wheel mounted on a high speed shaft.

A manual centeting device is operated by a cable mechanism to lower a pin at each span end
into a recciving socket mounted on the rest pier, however only the east span centeting device
is in service. This properly maintains the span alignment, so the end liftets align with their
sttike plates.

When selected, the end lift machinery drives hotizontal shafting that runs to both ends of the
span. Two sets of bevel geats at each end split the shafting to each corner. Another spur
gearset is driven through and rotates the cam housed within the rocker bearing housing. The
cam either raiscs the ends creating a load to suppott vehicular traffic or lowers them to deflect
free and allow for the bridge to swing,

5.2 GEARS

Where accessible, each gear had one tooth
cleaned, visually inspected, and measured to
determine the percent remaining on the gear
tooth. The overall condition of the gear teeth is
poot. The grease for the geass is contaminated,
making the grease a brown color. The grease is
contaminated with grit from sandblasting all
over for the west tur

ning machinery located outside of the
machinery room. Gear teeth nomenclature can
be found in Appendix A. All gear teeth i R
measurements can be found in Appendix B. M01: Motor Pinton MP1
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5.2.1 MP1/MG1 (MOTOR GRARSET)

The motor gearset consists of MP1 and GP1.
MP1 is connected to the motor shaft and exhibits
plastic deformation at the pitch and tip of the
tooth line. There is light scoring, and the wear is
more excessive on the inboard side (mator side).
This is shown in Photo MOL.

The teeth are also polished. GP'1 has moderate
rust at the ends of the gear teeth. Thexe is scoring
throughout the teeth and the end of the teeth are L
rounded from wear. The gear teeth exhibit plastic MO2: Motor Gear MG1
flow at the pitch line and the ends of the teeth are

battered, likely from the root and tip of the teeth

interfering. This is shown in Photo MO2.

52.2P1/G1

Pinion P1 and Gear G1 mesh as part of the
turning machinery.

P1 exhibits severe plastic flow at the pitch line that
has caused the tooth to appear dented. It also
shows heavy finning, moderate scoring, and light
rust at the root. G1 has surface rust, plastic
deformation and finning at the tip on the
outboard (non-motor side). The tecth also have S
light to moderate scoring and the edges are MG3: Pinion P1
rounded from plastic flow. P1 and G1 are shown

in Photo M03 and Photo MO4,

5.2.3 B1A/BIB/BIC

The differential geatset distributes the torque in
the east and west direction. It consists of 2 equally
sized bevel gears that mesh with a smaller bevel
gear on top. Since these ate used only to evenly
distribute the torque and there was limited access,
they were not cleaned and measured for
inspection. They have sutface rust throughout but
ate in overall good condition.

5.2.4 BM1/BM2

BM1 and BM2 comptise a miter bevel gearset for bi04: Gear G1
the end lift machinety. The condition of the two
gears is the same. Teeth ate rusted, rounded from
plastic flow, and exhibit wear at their roots. There
is significant wear, reducing the original tip
thickness. The backlash should be approximately
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jHeH



Grosse Ite Toll Bridge over the Trenton Channel (Detroit River), Grosse Hle Township, MI
Str. Ne. 12306

0.020”, but it was much higher due to the amount
of wear, The significant wear allows the bevel gear
set to be moved by hand. This bevel gearset can
be shown in Photo MO5.

In the photo, the wear from the original tooth tip
thickness can be observed. At the top of the bevel
gear, the tip is mwuch thicker than the bottom of
the bevel gear.

The shafting above BM1 is also severely rusted.
This is shown in Photo MOG.

5.2.5P2/G2 - WEST

The west P2 and G2 gearset is in poor condition.
1t appears that the pinion was recently replaced,

5.2.6 P2/G2 - EAST

5.2.7 WEST RACK AND MAIN PINION

The main pinion on the west side is in fair
condition. Unlike the main pinion on the east
side, the west side pinion is not shrouded. The
pinion has modezate scoring and some finning. :

The rack on the west side is also in fair condition. MO7: P2 ~ East
There is some surface st and, similar to the east

side, there are areas of weld repaics. The west

Iy Ry

4y HsH
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main rack and pinion conditions are shown in
Photo M09 and Photo M1,

5.2.8 EAST RACK AND MAIN PINION

Th? east L"ack'aud pinion were replaced i.n .‘1994. T‘he T MOB: G2 — Fast
main pinion is a shrouded geat. It exhibits finning
and modetate to sevete scosing at the pitch line. Tt
appears that the pinion is top bearing. The rack has
light scoring, finning, light surface rust. It exhibits
plastic flow only at the top half of the tooth and it
appears to be bearing only on the bottom half of
the tooth. Sample tecth were cleaned for the ecast
side main rack and pinion are shown in Photo M12
and Photo M13.

529P3/G3

P3 and G3 ate used for the end lift machinery. Both
P3 and G3 exhibited rust throughout the entire
tooth when cleaned. P3 has moderate scoring at the
tip of the teeth. G3’s scoring is light with some
moderate scoring. P3 and G3 are shown in Photo s
15 and Photo M16, MM10: Main Rac

5210 P4/G4

P4 and G4 are patt of the end lift machinery. They
ate rusted and the tips of the teeth ate rounded and
chipped off. They have heavy scoting, finning, and
plastic flow at the tips. Plastic flow is across the
entite face of G4. There is plastic deformation from
contamination. P4 and G4 are seen in Photo M17
and Photo W18, -

o

B

k — West Side

M11: Rack segments not fully bciumg
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M12: Hast Main Pinion ' ' M13: Main Rack — East

M15: Pinion P3

M16: Gear G3 TMLT: Pinion Pd
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M18: Gear G4 M19: Gear G4 loyse on shaft |

5.2.11 BP1/BG1 — HAST

BP1 on the ecast has finning and plastic
flow/deformation, The cleaned tooth of BG1
also appeats to be indented where it is in
contact with the bevel gear BP1. There is also
surface rust throughout. BG1s teeth arc
rounded due to plastic flow. The gear teeth
are rusted and thete is heavy scoring. The gear
is heel bearing, meaning that the ends of the
teeth at the outer diameter are more worn
than the inner. . -

M20: BP1 — East

5,212 BP1/BGE —WEST
BP1 and BG1 west are in similar condition to
the gears on the east side. They exhibit finning
and plastic flow. There is also a similar

denting on BG1 where it is in contact with
BP1.

M21: BG1 — Bast
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M22: BP1 - \West M23: BG1 — West

5.2.13 BP2/BG2 — EAST & WEST

BP2 and BG2 comptise the first set of bevel
gears at the end lift machinery on the rest piers.
The Dbevel geasset was not accessible for
measurements. The gtease looks old and hard,
likely because of the lack of access to grease the
gear teeth. It was also difficult to take photos
close up. A general photo is shown below.

5.2.14 BP3/BG3 — EAST & WEST

BP3 and BG3 comprise the second set of bevel
gears at the end lift machinery rest piets. The
gear teeth are difficult to access and therefore
were not cleaned and measured. The gearset on
the west side appeats to be misaligned as shown
in Photo M25. The gearset on the east side is
also severely misaligned. Photo M27 shows the
shafdng for BG3 ~ 1 '

5.2.15 P5/G5 — NW, SW, NE, SE.

The spur geatsets P5/G5 are located at the
corners of the piets on the west and east side of M25: BP3/BGI — West
the bridge. A sample tooth from each gear was
cleaned and measured. The grease is old and
hatd. The geats appeated to have paint on them
when a  gear tooth was cleaned for
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measurement. The gear teeth have a rough finish. P5 is a shronded gear.

The NW gearset has the most severe battering. This type of damage to a geat is commonly
seen on geats that are exposed to small gravel. The NW gearset had non-removable covers,
so the gear teeth could not be inspected at the top of the gears. The NE gear cover has holes
in it. The ladder intetferes with the key at the NE gear (Photo M36).

. 'The SE pinion’s contact was variable

because of the movement in the shaft,
The ladder on the NE side was broken as shown in Photo M37.

The backlash for these gears was inaccessible for measurement but the NE gearset is
estimated to have about a half an inch of backlash.

Photos of the gears are shown below:

M26: BP3/BG3 — East

M28: G5 - SW M29: P5 — SW
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M30: G5 — NW

M32: G5 - NE

A

W34 G5 ~SE

Inspection Date — May, 2024
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M31: G5 - NW

£ T

M35 P5-SH
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ladder broken

- M37:NE

M36: NE key intesfering with ladder

5.3 ROLLERS

very cosroded. Thus is shown in

Photo M38.
5.4 TRACK

The track is in fair to poor condition. It was also
replaced in 1994 with the rollers and the center
pivot. There is susface rust throughout with pack
rust in several areas, This is shown in Photo M42

and Photo M43.

The angle of the track was measuced between
each accessible wheel using a level, The results
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ate tabulated in a chart that can be found in Appendix D

5.5 CENTER PIVOT

The centet pivot was replaced in 1994, It is in fair to poor condition. The steel has surface
rust and peeled paint throughout. There arc some ateas whete the concrete under the steel
had been chipped away and a cracked weld repair is visible (Photo M44)
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5.6 BEARINGS

The bearings for the tarning machinery are

he Dbearings for the end Hhft
machinery are all located

Many of the bearings
are 1naccessible or clearance measurements.
The bearing measurements can be found in
Appendix C.

The bearings were well lubricated at the time of
the inspection.

Many of the bearings located

M46: East Beating B10

These are shown in Photo M47.

148: East Bearing B9
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The bearing located
has several weld repaits (Photo

Beating BY is located directly above B10 (Photo
M48). It has welded plates to keep the bearing in
place

M49:BH - W

Beasing B8 (located above the main pinion on
the west side) is in bettexr condition than the
cosresponding bearing on the east side (B10).

owever, the fasteners ate very
corroded. There is a significant amount of pack
st causing the threading to be about a quarter
of the way through the nut on bearing BS.
Bearings B7 and B8 are shown in Photo M50
below,

All end lift machinery bearing clearances were
measured where accessible. Overall, the bearings
are in poor to fair condition. There is pack rast
between the bearings and the bearing support
beams, and the fasteners ate corroded.

M50; W etBemiig B7 & BS

5.7 SUPPORTS
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g

Photo M56,
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The motor is a 364T, 30hp, 900 rpm electric motor.
The condition of the motor is fair, [ 2 =
' ' - nameplate of the
motor is shown in Photo M57. For more
information regarding the motot’s condition, refer
to the electrical section of this repott.

5.9 CLUTCH MECHANISM

The manual clatch mechanism consists of two fixed
jaw coupling halves and two sliding jaw coupling
halves |

This switch from
operating ti end lift machinery is made from the
operator house.

M57: Thrust Load Suppor

M59.
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510 COUPLINGS
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511 CENTERING DEVICE

- Ttis shown In Photo
M66. The actuator’s nameplate is listed below:
Actuator Nameplate:

Model No. 6.00CC2ANLUS33AC6.500

Setial No. C1404900001B

Envelope Pressure: 250 psi Air

512 SHAFTING

M65: Clearance at pin — West

'The shafting was observed throughout the entire
bridge. The shafiing inside the machinery room is
in fair condition with some areas of rust.

Moo Actuator —
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513 LINKAGES

The linkages for switching from the end lift
machinery to the tuming machinery were
inspected. The linkage assembly is located on the

south side of the bridge.

5.14 GENERATOR

The generatox was visually inspected. It is in fair
condition. The brackets that connect the
generatot to its support are tusted.

Inspection Date - May, 2024 - Page 33 - %gig! HEH



Grosse e Toll Bridge over the Trenton Channel (Detroir River), Grosse Ile Township, MI
Str, No. 12306

515 ROCKER BEARINGS

‘The rocket beatings were visually inspected while
the b

ridge was seated, and imeasurements were taken
during a bridge operation. The rocker bearing
height was measured before and after the end lifts
were driven,
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6.0 ELECTRICAL INSPECTION OBSERVATIONS
6.1 MOTORS

The main span drive motor is a Reuland Electric 30
HP, 230 VAC, 3 phase, 900 RPM synchronous,
wound rotor motor in a NEMA type 364T frame
(Photo E-1). Megger readings were taken from the
local disconnect switch and were all greater than 550
Megaohms. A tachometer for drive feedback and a
Stearns type disc brake are coupled to the rear of the
motor, Disc brakes are not normally used on movable

bridges due to the shock they can place on the
mechanical system if braked at full speed, but it is Plioto E-1 {Machinery Room]
acceptable as a holding brake it operated with the span Span motos
stopped or at creep speed. The bridge is provided with
an Allen Bradley 700 variable frequency drive. This
style of drive allows for full speed and torque control.
The drive does not fully stop the span prior to setting

the motor disc brake,

Emesgency span operation is ||| Gz

The emergency system was not
tested due to the impact of this system on traffic flow.

6.2 POWER DISTRIBUTION

The primary power sousce is # three phase 240 VAC high leg delta overhead service
The meter is located close to the approach,

and the feeders are carried in conduit on the fixed approach,
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disconnect switches for the machinery room heaters
and a disconnect for the original tender’s house
heating supply. On the line side of the disconnect, a
240 volt tap is taken to feed one side of 2 manual
transfet switch for a house power 100 Amp
disconnect switch (Photo E-3). The other side of the
transfer switch is from a 7.5 KVA step down
transformer. The line side of this transformer runs
through the submarine duct to the east approach and
provides emergency single phase power for lighting
and utilitics, but not for bridge operation.

The exclusive use of fused disconnect switches

ptovides no phase loss protection and while code

legal, these multiple taps are not common practice
considering the availability of modern switchgear with all disconnects bolted to a common

bus. Modern switchgear would be safer, mote reliable and more easily maintained.

All the incoming service conductors were in good condition. The disconnect switches
themselves range in condition from fait to good and are mounted on electrical framing

channel racks beam clamped to the bridge framing.

There is no emergency or backup power for span operation in the event of mainland powetr

outage. The island backup generator power is solely to operate house lighting and utilities.

All the power distribution equipment was visually inspected and was in good condition, The
incoming setrvice voltage and current was measured and recorded during operations; a

graph is provided in the Appendix.
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6,3 CONTROL SYSTEM
The span control system consists of an Allen Bradley
SLC500 PLC connected to an Allen Bradley PowerFlex 700
adjustable frequency drive. ‘The control console houses the
PLC, and the drive is mounted in a separate enclosure. The
control console appears well laid out and is of substantial
construction (Photo E-4). The PLC is provided with
posidon information from two absolute binary position
optical encoders, one coupled to the original end lift

mechanical indicator to provide end lift information, and

one in the machinery space attached to the span and

el

Photo F-4 [Operator’s Hous

coupled to the span center pin to provide span positdon ;
p p b J panp Minin conttol console

information. A Gemco rotary cam limit switch is provided
for overtravel indication (Photo E-5). It was noted that the
traffic signals and watning gates are not interlocked with
the span control system in violation of AASHTO.

The warning gates are operated by switch stations either in
the Operator’s house ot on the wall of the tender’s house.

These switches were originally connected to NEMA size 0
starters in the operator’s house (Photo E-6) but are now

connected directly to statters located in the warning gates.

The gates have latching circuits such that once the switch is

Photo E-5 [Machinery Room]
Typical Gemeo rotary cam limit
switch

momentatily placed in the lower position, the gates will
lower unless the stop button is depressed. On movable
bridges, operators often must hold the gate switches in the
"lowet" positon to keep their attention on the lowering
gate and stop in the event a car was continue when closing
traffic. Thete is a latched group raise feature, which is
normal procedure with raising gates. The starters are fed
through a 60-amp three pole fused disconnect on the line
side of the main motor disconnect. It is wired with No. 10
AWG conductors between the disconnect and the starters;
witing by code should be No. 6 AWG. The emergency
drive starters ate fed from the same circuit that feeds the
gate starters. Pendant control stations are mounted on the
wall of the tender’s house. Photo E-6 [Operator’s House]

Typical disconnected NEMA
Size O starter
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6.4 TRAFFIC CONTROL DEVICES

The bridge is provided with stop lights and gongs. The
stop lights and gongs have no individual control,
instead they are actuated by limit switches in the
oncoming traftic gates. This does not allow for any
advance stop warning. The gongs were inoperable at
the titme of inspection. Typically, on movable bridges,
a limit switch on the end lifts would discontinue the

gong during span opetations. There are also warning

] Typical so

tights to alett motorists that there is a drawbridge. “Photo B.7 Sa 3
light

These ate actuated by photocells at night and by the
"slippety when wet" signal that is manually turned on

at the tender’s house.

The bridge is also provided with four warning gates,
two on each approach. The gates are electro-
mechanically operated gates, and each gate closes one
lane of traffic when lowered. Each warning gate
contains a 1/2-HP electric motor and limit switches
for gate arm position information. None of the gates
have disconnect switches, heaters or energized
convenience receptacles, Obstruction lighting was
provided by 12 VIDC flashers powered by internal 12
VDC power supplies. All four gates have sufficient

spare limit switch contacts to allow for additional
interlocks to be wired in future renovation projects. Photo E-8 [Span 3] Typical
The gates wete opetated during the inspection and are traffic gate

in good working condition.

The gate housings are in good condition. The intetiots

of the housings are relatively clean.

The gate arms were manually moved to check the
linkages and ball joints. The linkages were in good

condition.

Resistance gates are not currently provided on the
bridge approaches. AASHTO Sections 1.4.4.1 and
1.4.4.4 and MUTCID Chapter 4] required the use of

resistance gates as a physical deterrent to roadway

users when placed in the appropriate position. !
Photo H-9 [Span 3] Typical
traffic gate housing
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Movable bridge resistance gates are considered a
design feature and not a traffic control device, When a
swing span is in the open position, there is no means

to prevent the entry of a vehicle to an unsafe area.

¢.5 SUBMARINE CABLES

The submarine cables wete teplaced in 1995 with
submarine ducts and new wiring, which allows for
ample future expansion. '

Photo B-18 {Pivot Piet]
Subnarine cable enclosutes

Phote E-11 [Pivot Pier] Duct
cable coming loose

6.6 CONDDUIT & CABLING

The primaty conduit type used on the btidge is rigid galvanized steel (RGS) for indoor
locations and PVC-coated RGS (PVC-RGS) for outdoot locations. At certain locations,
liquid-tight flexible conduit is used fot the final connection. The conductors consist of
CHCTC, XLP, and RHW 2 cables. They appeared in fair condition.
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Multiple conduit covers are missing on the movable
span conduit system (Photo E-12),

6.7 HOUSE & ROADWAY LIGITING AND CCTV

The operator’s house and machinety room lighting is
minimal. There are four protected industrial type
fixtures in the machinery room, switched from the
maintenance platform. Normally there would be an
additional switch near the roadway access hatch.
Lighting in the operator’s house was by two overhead
incandescent fixtures, switched at the doorway. The

operator’s house and the toll house have sufficient Photo B-12 [Pivot Pier] Typical

lighting and receptacles as necessary. conduit missing cover

Roadway lighting is ptovided by overhead LED
lighting, three fixtures per span (Photo E-13). Power
conductots are catried in PVC conduit supported by
messenger. Control for the mainland approach is by
photocells tapped off the line side of the main
disconnect switch. The two bridge spans have a
lighting contactor in the opetatoi’s house controlled
by photocell. The island side approach spans have a
12.5 KVA transformer tapping off the 240 VAC
auxiliary power line. This feeds a lighting panel
controlled by photocells. The island land approach has
standard overhead luminaires on poles, each of which
has a 120/240 VAC transformer providing powet and
individual photocells.

Photo H-13 [Span 3] Typical
overhead LED roadway lighting

The bridge is provided with a closed-circuit camera

system. Individua

Photo F-14 [Span 2] Typical
closed-circuit camera

JHsH
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6.8 NAVIGATION LIGHTING AND MARITIME

SIGNALING
The bridge is provided with Coast Guard mandated
pier and navigation lighting, as well as an air horn for
maritime signaling. The pier lights are externally
powered Tideland Signal polycarbonate housed pier
and fender lights, while the navigation lights are dual
color bronze housed fixtures. Operation of all lights
was confirmed by the bridge operators. They are

controlled by the photocells that operate the bridge
roadway lighting. The air horn is operated by a free-

Photo E-15 [Pier 3] Typical
navigaton lighting

standing alr compressor in the operator’s house, This
alr compressor also operates the span centering

mechanism.

6.9 OPERATION TESTING

Several bridge openings were conducted during the
inspection to record necessary measurements and
conduct necessary fests. Duting the openings,
operating current of the main motors during the entire
span opetation was measured and recorded. Separate
measutements and recordings were made for the
incoming voltage at the main Power Control Panel
circuit breaker for utility service power. All graphs are
provided in the Appendix.
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Grosse Ite Toll Bridge over the Trenton Channel (Detroit River), Grosse Ile Township, MI
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7.0 RECOMMENDATIONS AND COST ESTIMATES
Structural Swing Span and Fixed Approach Spans:
Shott-Term Recommendations — Repairs/rehabilitation recommendations within the next

1-4 years. The short-term recommendations will not provide a heavier live load canying

capacity of the bridge over the current restrictions.

SHORT-TERM RECOMMENDATIONS
Work Activity Description
Repair all delaminated concrete deck regions on the fixed approach spans,
then apply epoxy ovetlay.
Joints Replace all of the expansion joints.
Replace the bridge bartier gnardrail along both faces of the swing span and

Deck

G i .

vardrails fixed approach tiusses,
Paint Blast clean and zone E;u'nt isolated regions of structural steel.
Eyebars

The estimated short-term structural repair/rehabilitation cost is $3,278,000 in Liscal year
2028. See Appendix 9.4 for detailed short-term cost data.

Long-Term Recommendations — Repairs/rehabilitation recommendations within the next
10 years. The long-term recommendations will allow for an mncrease of the live load carrying
capacity of the brdge.

LONG-TERM RECOMMENDATIONS
Work Activity Description
Deck Replace the open grid deck on the swing span and the concrete filled grid
deck on the fixed approach spans.
Paint Paint all supetstructure steel,
Eyebars Replace remaining fension member eyebars with less severe deterioration.
Floorbeams Repair floorbeams that exhibit section loss of greater than 10%.
Stringers Replace all stringers.
Joists Replace jF)ists With. ]1(?les m the ﬂa.uges and cracked welds in the middle with
one continuous joist in each location.
Bearings Replace expansion bearings on the approach fixed spans.

The estimated long-term structural repair/rehabilitation cost is $19,601,000 in fiscal year
2034, See Appendix 9.4 for detailed long-term cost data. The estimated long-term structural
repair/rehabilitation cost would be $16,241,000 if advanced to fiscal year 2028.

Mechanical Swing Span:

Short-Term Recommendations — Replace all mechanical machinery equipment within the

next i-4 years.

SHORT-TERM RECOMMENDATIONS
Work Activity | Description
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Grosse lle Toll Bridge over the Trenton Channel (Detroit River), Grosse He Township, MI
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Bridge Replace all mechanical bridge machinesy including but not limited to: Motor
Mechanical brake release, all gearing, beatings, bearing support beams, machinery
Machinery suppotts, clutch, couplings, shafting, centering device, and rocker bearings.

The estimated short-term mechanical machinery equipment replacement cost is $15,000,000
in fiscal year 2028,

Electrical Swing Span:

SHORT-TERM RECOMMENDATIONS

Work Activity

Description

Motots

Medify motot span control to have motor drive ramp motor to a full stop
before setting motor brakes.

Control System

Remove latching lowering circuif from gate controls.

Submarine Cables

Repair detached submarine cable ducts.

The estimated short-term electrical repait/rehabilitation cost is $75,000. See Appendix 9.4

for detailed short-term cost data.
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Grosse Tle Toll Bridge over the Trenton Channel (Detroit River), Grosse lle Township, MI
Str. No. 12306

LONG-TERM RECOMMENDATIONS

Work Activity

Description

Power Distribution

Provide a new 480 VAC utility source. Install a new backup generator for
the control house and span operation power. Provide new power
distribution switchgear.

Motors

Replace the span motors and drives. Install new span drive brakes, The
end machinery, centering pin and end lifts, should be provided with
independent motor assemblies to minimize machinery and maintenance.
Fach assembly should be provided with position instrumentation to
determine if equipment is operating propetly.

Control System

The SLC PLC system is obsolete and no longet supported. A new
network-based PLC control system should be implemented. The new
control system would be programmed to have all AASHTO compliant
intetlocks and bypasses. An HMI with system diagnostics should be
provided to assist with troubleshooting and maintenance. The end
machinery should be provided with local control cabinets with remote
1/O structures and motor starters, A full control system rehabilitation
would allow for a new inventoty of readily available spare parts and
propetly documented as-builts to allow for proper troubleshooting duting
a failure event.

Traffic Control
Devices

Install new green, amber, and red signal heads. Reconfigure the tratfic
gates. Install new resistance-style barrier gates.

Submarine Cables

Provide new submarine cable ducts and boxes. Tnstall new wiring for
submarine cable ducis.

Conduit & Cabling

Install a new conduit system. Provide new cabling, Install new traveling
cables.

House & Roadway

Provide new house lighting, Install new roadway access lighting. Provide a

Lighting new control house HVAC system.

Navigation Install new fender lights. Install new span navigation lights. Provide a new
Lighting & Marine | air horn.

Signals

The estimated long-term electrical repait/ rehabilitation cost is $3,725,000. Seec Appendix 9.4

for detailed long-term cost data.

Approach Roadway Gitder Bridge (GB):

Short-term tepait/rehabilitation recommendations.

SHORT-TERM RECOMMENDATIONS

Work Activity Description

Deck Full depth deck patching,
Joints Expansion joint replacement.
Beams Repait steel beam ends.

The estimated short-term repair/ rehabilitation cost is $164,000 in fiscal year 2025. See

Appendix 8.2 for detailed shott-tesm cost data.

Long-term repair/tehabilitation recommendations.
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Grosse Ile Toll Bridge over the Trenton Channel (Detroit River), Grosse Ile Township, MI
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LONG-TERM RECOMMENDATIONS
Work Activity Desctription
Deck & Battiets | Replace the concrete bridge deck and barriers.
The estimated long-term repait/rehabilitation cost is $396,000 in fiscal year 2034, See
Appendix 8.2 for detailed long-term cost data.

Bridge Apptoach Roadway and Embankment (RE):

Shott-term repait/trehabilitation recommendations.

SHORT-TERM RECOMMENDATIONS
Work Activity Description
Pavement Apply pavement crack sealant.
Riprap Add riprap in isolated locations along the approach roadway embankment.
The estimated shott-term repair/rehabilitation cost is $84,000 in fiscal year 2025. See

Appendix 8.4 for detailed short-term cost data.

Long-term repair/rehabilitation recommendations.

LONG-TERM RECOMMENDATIONS
Worlk Activity Description
Pavement Mill and ovetlay the approach pavement.
The estimated long-term repair/rehabilitation cost is $473,000 in fiscal year 2044. See

Appendix 8.4 for detailed long-term cost data.

Inspaction Date - May, 2024 - Page 45 - gg’;s H&H



Grosse Ile Toll Bridge over the Trenton Channel (Detroit River), Grosse lle Township, MI

Shott-Tetm Repait/Rehabilitation Cost Summary (All Components):

Str, No. 12306

SHORT-TERM REPAIR/REHABILITATION COSTS (1-4 Years)
Swing Span & Fixed Approach Roadway | Approach Roadway & Tolt Facilities (TF)
Approach Spans Glrder Bridge {GB) Embankments (RE)
Structural | $ 3,278,000.00
Mechanical | $ 15,000,000.00
Electrical | $ 75,000.00
$ 164,000.00 | % 84,000.00 | -
SUB-TOTAL | & 18,353,000.00 | $ 164,000.00 | § 84,000.00 | § -
| TOTAL [$  18,601,000.00 |
Long-Tetm Repait/Rehabilitation Cost Summary (All Components):
LONG-TERM REPAIR/REHABILITATION COSTS (8-10 Years)
Swing Span & Fixed Approach Roadway Approach Roadway & Toll Facilities {TF)
Approach Spans Glrder Bridge (GB}) Embankments (RE}
Structural | $ 19,601,000.00
Mechanical | $ -
Electrical | $ 3,725,000.00
$ 396,000.00 | $ 154,000.00 | $ -
SUB-TOTAL | $ 23,326,000.00 | $ 366,000,00 | $ 154,000.00 | & -
| TOTAL |$  23,876,000.00
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Grosse Ile Toll Bridge over the Trenton Channel (Detroit River), Grosse Ile Township, MI
Str. No. 12306

Btidge Replacement Costs:

BRIDGE REPLACEMENT COSTS

Construction ] Swihg Span & Fixed Approach Roadway
Year Approach Spans Girder Bridge (GB)

2028 $ '182,256,000.00

2044 $ 1,120,000.00

2054 $ 345,657,000.00

fHsH
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Table M-2: Bearing Measurements

End Liit Machinery Bearings | Check ]
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Grasse Ile Toll Bridpe over the Trenton Channel (Detroit River), Grosse Ile Township, MI
Str. No. 12306

Incoming Service Power:

Incoming Service Average Power

Incoming Service Voltage:

Incoming Service Average Voltage
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Incoming Service Current:

Incoming Service Average Current

Motor Average Power
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Motor Voltage:
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BRIDGE COST ESTIMATE WORKSHEET AEV. 01317223
- GPM, RERAB, REPLAGE - DATE: 8/27/2024
OWNER: Grosse Fa Bridge Company FISCAL YEAR: 2028 Ot furb 1 Ciry ENGINEER! 4. Helinski
REGION: LENGTH  WIDTH WIDTH
15C: FR: NP 1038.5 247 21.7 STRUCTURE 1D:
BRIDGE [D: 8280000000B010
LOCATION:  Grosse lle Toli Bridga over Trenton Channe!
PRIMARY WORK AGTIVITY Short Term RepalvRehabiitation DECK AREA: 26,651 SFT STR. TYPE: Steel Cont. & Mov. Swing
OTHER WORK: Sse Recommendations Section of Report CLEAR ROADVYAY: 22,535 5FT
WORK ACTIVITY BT Brdcs Dasan Gy QUANTITY LT UNIT COST JOTAL
NEV/ BRIDGE {increass deck area based on dew'gn standards and hydrautic requivementsy e
Single or Multiple Spans, Grads Separation (add demo, approach, MOT) SFT 415.00[/5FT
Sing'a Span, Over Water Length < 100t (add demo, apptoach, MOT) _.._SF $00.00}/5FT
Mutipla Spans, Over Water Length > 100/t (add deme, gpproach,MoTy | | . SF1 450 00}/SFT
Precast Culvart Length < 4CH _ (add demo, approach, MOT) SE 540.00}/5FT
NEW SUPERSTRUCTURE
New Superstructure, Grade Separation tincl. remava exisi deck/super; add MOT & approach) ] i SFT i $295.00[/5FT |
New Supersiructure, Over Water lingl. remova exist dec/super; add MOT & approach) ] i SEr | $300.00)/SFT__|
WIDENING
Stucture Widening, ft find, decwsuperlsub widening, add approach transtion) ] ] SFT | $630.00)/5FT ] ]
NE?’ D£CK werriemnes v s 1B e i 1o s
Hew Bridge Deck & Barmer B ST N -2 S N X V<1 W ]
DEMOLITION
"Entire Steucture, Grads Separation | ] SET | 57500[iSFT 1 .
Entire Structure, Over Vater I i SET SRS OOLSFT 1
DECK REPAIR / TREATHENT!
Bridge Guardrall Beplacement Ingl. remaval and replacement) 2,077.0 FT 8150.000/FT _ $311,550.00
Concrete Brush Block / Curb Pateh incl, i FT §29.00LFT
CGoncrete Barrier Palch Incl, B SEL BEODUSET |
Concrete Deck Palch _ Al hand chipplng) .._250.0 SET 68.00SFY ¢ . $17,000.00
Desp Oveilay tacl jofntrepl & hydro) SFT 48.001/5FT
EpoxyOverlay e incl, warranty) 1,736.0 sYD 48.00//SYD ...$83.323.00,
Expansfon Joint Gland Replacement {remove and replace elastomeric gland) [ 25.001/FT
Expansion Jolnt Replacement . Angl. removal) 87.0 T 50.001FT $74,820.00
Full Depth Palch SHT 40.00)/5FT
Healer f Sealer {penelrates cracks in bridge deck) (Approach Frusses) 3YD 30.00)/SYD
HMA Querlay with WP memk . SYD 60.00{/SYD |
Ovesay Remaval {Epoxy; $22/syd i Latex: $26/syd | HMA: $7/syd} SYD 22.00}/SYD
Reseal Bridge Jolnts N FT 20.00/FT
Shatiow Overlay {inel, jofnt repl & hydro) SFT. 546.00{/SFT
SUPERSTRUCTURE REPAIR
Bearing Realignment ! feplacemant {incl. temporary supports) EA §6,450,00{EA e
Heat Stralghtening {inel. clean and coal) EA $57,000.00{EA
Pack Rust Repair _ {greater than 3/8” separation) FT $1,160.00,FT
Paint - Corpleta {incl. tigan & coal) SFT 22.00,/5FT
Paint - Padia! / Spot/ Zone {incl. clean & coat - $20K minimum) 30,2500 SFT 35.001/SFT $1.058,750.00
PCl Bearn £nd Blockout {inel. lemporary suppons) EA £7,200.00]EA
_Evebar Replacement fincl. required bracing) 4.0 EA $135,000.00/EA $540,000.00
Structural Stegl Repalr ._.{based on Bit repak lenglh) EA $4,000.00,EA
Structural Steel Repalr - Stélener includes each side of beam) EA $1.500.00|EA
SUBSTRUCTURE REPATR
Substnicture Patching {measured x 2) replace i repalr area = 30% 7 CFT $360.00)/GFT
Substructurs Replacement {incl. temporary suppors, excavalion) o GFT $3VSL01/CET o
Substucturs Horizontal Surface Seater SYD $76.00//5YD
Temporary Suppors {add Structural Steel Repalr - Stiflener for ea steel beam) EA $4,000.00,EA
MISCELLANEQUS
Articulating Concrete Block System (ACB) SYD $320.00;,/SYD o
Concrete Surface Coating syo | $47.00}/SYD e
Cutvart Cleanout T $125 Q01/FT
Epoxy Crack Injection {structural crack repalr} T _8T0.000/FT
Hetal Mash Pangls 148" width, max 6'-6" length} SFT. 28.00)/SFT
Pressure Refaf Joint {use when approach concrete roadway exceeds 1,000f1) FT $110.00{/FT
Biprap {assume J0it distance around perimeter of substuct 8YD _$275.000;5YD -
Shane Treatment {penetrating sealer for concrota suriaces SFT $7.00)/SFT _
Slopa Protection Repalrs SYD $150.00}/SYD
Other
STRUCTURE CONSTRUCTION BUDGET[____ se0s5,048]
ROAD WORK j =
Approach Pavemenl, 12° RC {incl. remayal; add curb, gutter, guardail) 40’ ea. end SYD $230.00;/8YD
Approach Curb & Gutter {incl. remgyal) 40" ea. quadrant T $57.004F T
LGuardra?! Anchorage 10 Bridge {each quadianl) o EA $2 640.00,/EA, o
Guaidrai tincl. removal) < 200# bayond reference Ine T $41.004F T
Guardrad Terminal {each quadsanl) EA $3.800.000/EA | o
Hoadway Approach Work {beyond approach pavement} LSUM LSUM |
Ltpties o VR I - LSUN I [B=1 ]2 J
TRAFFIC CONTRCL Lini Cos! lo be determined by Region or TSC Tralfic & Safely
Part ¥idth Construction N LSUM LSUM —
Crossovers EA EA -
Temporary Tratfic Signals sot feol
AR Flagging LSUM LSUM
Delour 5.0 LSUM $250,000.00;1.5UM $250,000.00
RELATED ROAD/TRAFFIC CONSTRUCTION BUDGET] ____$250,000]
CONTIRGENCY {10% - 20%) {use higher contingency for smal proj | 10 % 2,335,000.00 £$234.000
MOBILIZATION {estimale a1 10%) | 10 % 2 569,000.00 $257,000
INFLATION {assuma 4% per year, beginning in 2025) 16| % 2,826,000.00 $452 000

(Heder 1o A gublstos

(Does ot kechuda PE o CE)
14 Sridys Caat Estirating WorkshaetKey for CEFE § F6-8)

TOTAL CONSTRUCTION BUDGET
% CE £OH BUBGEY
% PE £ BUDGET,

% PE PE-S BUDDET,




BRIDGE COST ESTIMATE WORKSHEERT REV, 0173172021
- GPM, REHARB, REPLACE - DATE: 62712024
OWMER:  Grossa I'e Bridge Company FISCAL YEAR: 2034 Q0 Curba Gurty ENGINEER: M. Hetingki
AEGION: LENGTH  WIDTH YHDTH
T8G: PA: MP: 1038.5 24.7 217 STRUGTURE ID.
BRIDGE ID. 82680000008010
LOCATION: Grosse l'e To!l Bridge over Trenton Channel
PRRJARY WORK ACTIVITY Long Term RepainRehabifiaton DECK AREA: 25,651 SFT BTR. TYPE: Steel Cont. & Mov, Swing
OTHER WORK: See Recommendatons Secton of Report GLEAR ADADWAY: 22,535 SFT
WORK v HOOT Bidga QUANTITY UNIT LNIT GOST TOTAL
NEW BRIDGE {increasa deck arga bas@d on des n standards and hydrauto tequiements) _
Sing'a or Multp'a Spans, Gradg Separaton [add dema, approach, MOT) _SFT 3415.00}/SFT
Singla Span, Grer Wa'ler Length < 100# (add demo, approach, MOT) SFT 500.00!/SFT
e Spans, Over Water Lenath » 100% (add demo, approach, MOT) o SFT $450.00//SFT
‘Precasi Cuivert Length < 401t [8dd demo, epproach, MOT) SET 540.00,/5FY
NEW SUPEASTAUGTURE o
‘e Buperstrucisra, Grage Separaton (incl. remove exist deck/super; add MOT & approach) | | SFT_ | $285.00/5FT | |
‘Hew Superstructure, Over Water {incl. remaove ewist deckisupsr; add MOT & approach) | | SFT i 4300.001/SFT | |
WIDENING
Structura Widering, it {incl. deck/supei/sub widen'ng, add approach transiton) [ | SFT i gs30.000SFT | ]
NEW DECK I
New Bridge Deck (Swing Span, Steel Open Grid) {incl. remove exist deck, add approach, AOT) | 5,608.9 | SET | £200.0al/SFT $1,321,600,00]
Hew Bridge Deck (App. Spans, Steel Grd with F19)____{ine), remove exist deck, sdd eppraach, MOT) I""i5e2a01  sET | 5250.000/8FT_ | $3.506,000.00]
DEMOLITION
Entre Structure, Grade Separation i I SFT $75.00WGFT | ]
Entita Structure, Cver Water i i SFT | $95.0018FT_ | ]
DECK REPAIR / TREATMENTS
Bridge Raiting Replacerment . (inct removal and rep'acement) e $750.000FT
Concrete Brush Block 7 Curb Pailch (incl. hand chipping and formwork) $29.00:1FT
Concrete Barser Paich (incl. hand chipping and formwork) $25.001/SFT
Concrele DeckPateh (ingl, hand chipping) N 68.00//5FT
Dgep Ovetiay (incl. jo'nt repl & frydro} 34600 15F T _—
Epoxy Cverlay (ingl. warranty) T $4BLOO0YSYD .
Expanslon Jomit G'and Heplacement (remove and rep'ace elastorneric gland) - 25.00‘JFF
Expanslon Jo'nl Rep'acement . lincl, removal) 60.00UFT |
Fu'l Depin Paich {40.00/8FT
Healar / Sea'sr £30.0015YD
HMA Overlay with WP membrane - . £60.00//SYD 3 . —
Overlay Removal _{Epoxy; $22/5yd { Lals: $22 001/SYD
Reseal Bridge Jo'nts £28.00FT
Shal'ow Cverlay (inc!. Jo'nt repl & hydro) $46.00//SFT
SUPERSTRUCTURE REPAIR
| agnment/ Replacement {inc), temporary supports) 16.0 EA £8,450,00]EA $103,200.00,
Heat § -gh:en i) o {inch, c'ean and coal) e EA £57,000.00]EA
Pack Fust Repat {greatar than 3'8" 0N} FT $1,150.001/FT
Pzint- G (incl. ¢'ean & coal) 118,500.0 SFT £22 00 /SET $2,607,000.00
Pant - Partal /Spot fZong (ingl. c'pan & coal - §20k minimum) SFT $35.0018FT
Jolst Stringer Replacement Furn, Fzh & Erech) 250.0 FT $350.00!/FT £87,500.00
Stringer Replacement Furn, Fab & Erect) 2,1350 FT S600.00)/FT $1,281,000.00
Eyebar Rep'acemant incl, required braging) 12.0 EA §135,000.00 EA $1,620,000.00
Floorbeam Erd Repair based pn 61t repar length) R EA $4,000.00,EA $4,000.00
SUBSTRUCTURE REPAIR .
subs.;ucwra Palching {measured x 2) repface If 1,000.0 GFT §380.00'/CFT £360,000.00
struchure Heplacement {incl. temporary supporls, CFT $375.00:/CFT
tructure Horizontal Surface Sea'er SYD $75.00,/8YD
Temporary Supporls {add Structural Steed Hepa'r - Stifener for ea sleel beam) EA §4,000.00[EA
MISCELLANEQUS
Articuiabing Coricrets Biock System [ACE) 5YD $320.00]/SYD
GCancrete Surfaca Coating . 5YD £47.001/5YD
Culvert Cleanoid S FT. $125.001/FT
' (structural crack repair) FT $70.00l/FT
(48" widih, max 6-6" lengt) SFT 1 saoolser |
Pressure Retief Jo’nl {use when approach concrele roadway exceeds i 0001t} T A OD‘fFT _
Rprap (assume 10ftdistanca around Eenme'er of substruchure) 8YD $375.00//SYD
Silarg Treatment i S $7.00SFT |
Slope Protection Repars SYD $150.001/3YD
Other
STRUCTURE CONSTRUCTION BUDGET
ROADWORK
Approach Pavement, 12'RC {incl. remaval; add curb, guiter, guardrai) 40'ea.end SYD 23000y [
‘Approach Curb & Gutter (incl. removal) 40" ea. quadrant FT- $E700NFT
Guardrad Anchorage to Bridge {each guadrant) 40 EA $2,540.00//EA $10.160.00
Guardra) . {inc). removal) < 200ftbayond reference fng. 2000 FT L _snpbFT $12,300.00.
Guardeatd Terminal {each quadrant) 240 EA $3.500.00//EA _87,800.06
Headway Approach Work {beyond approach pavement) LSUM LSUM
Utities | —— — —..LSUM B
TRAFFIC CONTADL Unit Gost to be a‘e{e.'mned by Heg on or TSC Trafic & Safety
Part Width Construction LSUM LSUM ]
Crassovers EA JEA
Temporary Traffic Signals . set fset
AR Flagg’r TSUR [SUH
Detour 1.0 LSUM £250,000,00] LU . $250,000.00
RELATED ROALVTRAFFIC CONSTRUCTION BUDGET[_$28035q]
CONTINGENGY [10% - 205 {056 Wgher contngency lor small projects) 10, % 11,571,000.00 1,157,000,
MOBILIZATION (estmate at 10%) 19, % 12,720,060.00 4,273,000
INFLATION {assuma 4% per year, beg'nning in 2025) 40/ % 14,001,000.00 3,600,000

{Rfer (g progrpmring gutdet =g I Bridge Cost Eatimatiog Workshet b #ay for OEFE & FES)

TOTAL CONSTRUCTION BUDGET
% CE COH BUDAET
% PE PE BULQET
% PE PE-S 3UDOET

(0o nol Inafede PE of CE}




BRIDGE COST ESTIMATE WORKSHEET REV. 017312023
- GPM, AEHAR, REPLACE - DATE: BRTI2024
OWHNER: Grosse I's Bridge Company FISCAL YEAR: 2028 211 ¥ Curbita Curly ENGINEER: M. Helingki
REGION: LENGTH  VHDTH WIDTH
T8G: PA: MP: 10385 247 217 STRUCTUREID:
BRIDGEID: B2680000003010
LOCATION: Grosse Fe Tol Bridgs over Trenton Channel
PRMARY VORI ACTIVITY Long Term Repai/Rehabiitation DECK AREA: 25,651 SFT STR. TYPE: Steel Cont. & Mov. Swing
QTHER Y¥/CRK: Sea Recommerndatons Secton of Report GLEAR ROADWAY: 22,535 SFT
WORK ACTIVITY i 5 QUANTETY UNIT UNIT COST TOTAL
NEW BRIDGE {ircieass dech atea based o design standards and hydrauie requiremants) e
Single o Muttp'e Spans, Grade Separaton ({add demo, approzch, MOT} SFT 5416.00)/SFF
Singta Span, Over Water Length < 100t (add dema, approach, MOT) SFT £00.00'/SFT
Mutip's Spans, Over Waler Length > 1001t (add demo, approach, MOT) e SET f_ggg;@ﬂ‘
Precast Culvert Length < 40ft (add demo, approach, b SFT $540.00;/5FT
NEW SUPERSYRUCTURE
New Superstiuchure, Grade Separaten {incl. femois oaist deckisuper; add MOT & approach) | TTUSET §20500l/SFT_ | |
Mew Superstruciure, Over Water {incl. remave axist deckisuper; add MOT & approach) | i SFf i $300.00/SFT | |
WIDENING
Structure Widealng, I (inc). deckisuperisub widening, add approach transiton) 1 | SFT | $630.00USFT | ]
NEW DECK o
New Bridga Deck (Sulng Span, Steel Cpen Grid) linc). remoye exist deck, add approach, MOT) i 6,608,0 | SFT | $200.0008FT | $1,321,600.00]
Hew Bridge Deck (App. Spans, Stest Grid with [vi) tinel. remave exist deck, 20d approach, MOT) I 562401 SFT | S250.009SFT_ | $3.906.000.00)
DEMOLITICN
18 Shructire, Grade Separation [ I &FT ] 3THO00USFT T ]
Ente Strochure, Dver Watsr | ] SFT__ | $E500NSET f ]
DECK REPAIR } TREATMENTS
Bridye Ralling Replacement {inet, remova! and ren‘acement) FT $750 00/FT
Concrele Brush Block / Curb Patch (incl. hard chipping and formwork} FT $29.00/FT
Concrole Barer Palch {incl. hand chipp'ng ard formwork) SET £65.001/SFT
Concreta Deck Palch (ircl. hand chppng) I N __.SFT . 60.004SFT "
Decp Oveniay (irici. [oit repl & hydro) SET 46.00/5F T
_Epoxy Overlay finc). warranty) SYD 48.00'/5YD
Expansion Joint Gland Replacement [remove and replace e i¢ gland) T $125.00,/FT
T el remoa) N A L0 R -1 X
ST $140.00/5FT
Healer / Sea'er {penetrates cracks in bridge deck) 5YD 30,00:/6YD
HMA Grenay with WP membrang 8YD 60,0 IISYD d o
s R (Epoxy; $22;syd | Letex: $26/5yd | HMA: §7/5yd) SYD $22.00//SYD
Reseal Brdge Jo'nts FT 228000
Sha'low Overlay (incl. jo'nt rept & hiypdro) SFT 348 COIFSFT
SUPERSTRBUCTURE REPAIR
Bearing Realignment/ Replacement (incd, temporary supports) 18,0 EA $6,450.00]EA $103,200.00
Heat Stralghtering fincl. ¢lean and coal) EA $57,000 00]EA o
Pack Rust Repat {greater than 38" separaton) £T $1,150.005F T
Palnt-Complele {inc!, clean & coat) 118,500.0 SFT £22.00,/SFT $2,607,000.00
Paint - Parpal / Spot / Zone . {inch clean & coat - $20K minimum) SFT $35.0078FT
“Jo's! Siringer Replacement {Fumn, Fab & Erect) 350.4 | BT ) SE0OET f Sa750000
g1 Hep'acement {Fuzn, Fab & Erect) 2,1350 FT $600.004FT $1,281,000.00
Tyebar Replacement {incl, required bracing) 120 EA $135,000.00(FA $1,620,000 .00,
Floorbeam End Repay (based on 6 repa'r length) 10 EA §4,000.00]EA $4,000.00
SUBSTRUCTURE REPAIR o
Substruchure Palehing (measured x 2} rep'ace f repar area > 30% i 1,000.0 CFT $380.001/CFT $360,000.00
Substruckire Replacement (ingl. temporary supports, excavation) CFT £375.001CFT
Substruchre Horizontal Surface Sealsr SYD $75 00\/5Y0D
Temporary Supports {add Structural Steef Repa’r - Stiffener for ea stee beam} EA $4,000.00;FA
MISCELLANEQUS e
Arfgufating Goncreta Block System (AGH] §YD $320.0078YD
Concrets Surface Goating o $47.00//8YD N
Culvert Cleanout 12500
Epouy Crack Iniection (slmcmra] crack repai) $70.000iF T
e (48" width, max 66" length) S $28.000/SET. S—
1 n epproach concrels roadway exceeds 1,0001) §110.001FT
RAiprap (assumne 10ft distance eround perimeter of subsiucture} SYD . $275.001/5YD
Stang Treatmeni (penetrating sea'er for concrela surfacas) B SFT .. 0
Slope Prolection Repa'is SYD $150.0015YD
Ciher |
STRUCTURE CONSTRUCTION BURGET
iDAD WORK
Approach Pavement, 12° RC (ingl, removal; add curb, guiter, guardra) 40'ea erd Y0 5230.0075YD -
Approach Curb & Gutter {incl. removal) 40" ea. quadrant T $57.000FT |
Guardral Anchorags to Bridga (gach quadrant) 4.0 EA $2,540 00/EA $10,160.00
{inch, remoyal}y < 200ft beyond reference ne 3000 FT $41.001FT $12,300.00
‘Guardral Termina (each quadrant) 2.0 EA $3,900.00/EA 87,8000
‘Boadway Apptoach Work (bayond approach payement) L8UM LSUM
SO B e ek LSUM LSUM
TRAFF!G CONTHOL UM Cosi ta be n‘e!emned by Heg’nn o TSC Trafﬁc & Safery —
Part Width Constructon LSUM LSUM _
Crossovers EA iEA
Tempotary Traffe Signals sel et
HR Flagging [T 50N
Detour 1.0 LSuA $£50,000.00,L5UM $250,000.00
RELATED ROAD/TRAFFIC CONSTRUCTION BUDGET
CONTINGENCY {10% - 307} {use Woher contingency for small projects) i 10 % 11,571,000.00 £1,157,000
DBILIZATION {estmate at 10%) T i 10) % 13,728,000.00 $1,273,000
INFLATION {assume 4% per year, beg'nnng in 2025) 16 % 14,001,000.00 §2,240,000,
(Dore nal (natuda FE or €& TOTAL CONSTRUDTION BLUDGET) $15,241,000
{Piater i3 prograraning guidstires In Bridge Cost Esti=ating Workshezt-iey for CEPE & £6-5) % CE COM BUBQET! 516,241,600
% PE PE BUDQET: 4
w PE PE-§ BUDGET] £




BRIDGE COST ESTIMATE WORKSHEET FEV. 017312023
- GPM, REHARB, REPLACE - DATE: 272024
OWNER: Grpsse I's Bridge Company FISCALYEAR: 2028 [2T-1. % CirbtaCirs ENGINEER: M. Helinsk]
REGION: LENGTH  WIDTH WIDTH
TS8G: PR: MP: 11006 230 2440 STRUGTURE ID;
BRIDGE ID; 82680000008010
LOGCATION: arosse s Tolt Brdga over Trentan Channel
PRIMARY WORK ACTIVITY Bridge Replacement DECK AHEA: 36,300 SFT STR. TYPE: Stee! Cont. & Mov. Swing
OTHER WORK: CLEAR ROADWAY: 26,400 SFT
WORK ACTIVITY w2 1 Galag QUANTITY YHIT UNIT COST TOTAL
NEW BRIDGE increase dack area based on design standards and hydrisutc requirements)
Sing'e or Muitp'e Spans, Grade Separaton (2dd demo, approach, MOT) SFT $415.00/SFT
Sing'e Span, Orer Water Length < $00#t (add demo, approach, MOT) SFT $500.00/SFT
hiovabla with App Spans, Over Water  Lengin> 1000 (add demo, approach, MOT) . - 363000 SFT 3,500.00//5F T
Precast Culvert Lengti < 40t (add demo, approach, MOT) SFT §540.00/8FT
NEW SUPERSTRUGTURE ) .
New Superstructure, Grada Separation {inck remoye exist deck/super; add MOT & approach) i | 8FT [N 328500087 T
New Superstrochure, Gver Water (incl. remove exist deck’super; add MOT & approach) H TTUSET i $300.008FT ]
WIDENING s
Structure Widening, ft (inct, deckisuperisub widening, add approach lransiton) i | SFT i $630.0005FT [ }
NEW DECK . .
hew Bridge Deck (Swing Span, Steel Open Grid} (incl. remave exist deck, add approach, MOT) | | 8FT §200.00'5FT ] ]
New Bridgs Deck (Apg. Spang, Skeel Grd with Fit) (incl. remove exist deck, add approach, MOT) | | SFT | $250.00/SFT | 1
DEMOLITION
Entre Structure, Grads Separation I SFE | $75.00/SFT |
Entire Structure, Over Water | 256390] SFT | $95.00l/SFT__{ §2,435,705.00)
DECK REPAIR / TREATMENTS
i ‘ng Hepacement (incl, remova! and replacement) ___FT e 7s008NET T
Brush Block / Curb Paich {incl. hand chipping and formwork} T 29.00\FT
Concrete Barier Paich incl. hand chipp'ng and formwark) _ SFT. 85.001/5FT
Concreta Dack Palch incl, pand chipping) SFT sa.ooFtsrT
Desp Oveniay incl. jo'nt repl & hydro) SFT ¥46.00 /SFT
Epoxy Overay incl. warranty) EYoe )l 48.00//SYD
Expansion Jont Gland Replacement {remove and replace eastomerc gland) FT 25.004FT
‘Expanson Jomt Beplacement fincl. rem . FT 860.001/FT
Fui Depin Pateh SFT 140.001/8F T
Healer/ Sea'er (penetrates cracks in bridgs deck) SYD £30.001/5YD
HMA Overay with ViP membrane R 5YD $60.00/75YD
Qverlay Removal (Epoxy: $22/sy0f | Latex: $26’syd | HWA. $7/5v0) SYD $22.00)/5YD
Reseal Bridge Joints FT $28.00/FT
Ehatlow Overlay (Inct. joint repl & hydro) SFT $45.00,/5FT
SUPERSTRUCTURE REFAIR .
Bearing Reatgnment / Replacement {inc). temporary supposts) . 56,450.00[EA
Hea! Straightering {ingl, clean and coaty S - $57,000.00|EA -
Pack fust Repar {greater than 38" separation) FT $1,15000]/FT
Painl - Complete {incl. clean & coat) SFT 22.00/5F T
Pa'nl - Partal/ Spot/ Zone (incl, c'ean & toat - 20k min‘mum) SFT $35.000/SFT.
Joist Stringer Replacement (Furn, Fab & Erect} FT $500.000FT
Stringer Replacement {Furn, Fab & Erect) FT $600.000F T
Fyshar Replacement (iricl. required bracing) EA $100,000.00EA
Floorbeam End Repalr (based on &f repa'r length) EA $4.000 00[EA
SUBSTRUCTURE REPAIA
Substructure Paiching {measured x 2) rep'aca if repa’r area > 307 GFT $360.000/CFT
Substructure Replacement {inch, temporary suppods, excavaton) CFT $376.00//CFT
Substructurs Horizontal Suface Sealer SYD $75.00/SYD
_Temporary Supporis (add Structural Steal Repa'r - Stffener for ea sizel beam) EA $4,000 00]EA
MISCELLANEOUS
Articiating Concreto Block Sysler (AGB) o YD 220.0008YD T e
‘Corgreta Surface Goatng I S0 47 0016V
Culvert Cleanout FT $125.00)/FT
Epoxy Crack Injzction [structural crack repai) FT S70.00/FT
Metal Mesh Pang's {48° th) SFT ¢
Pressura Re'ief Joint {use rete roadway exceeds 1,000M) FT _ %
Riprap {; 101t distance around perimeler of subslructure) SYD $275.001/5YD
Slane Treatment (pengtrating sealer for concrate surfaces) SFL $7.00/5FT
Slops Protecton Repairs SYD £150.001/5YD
Other |
STRUCTURE CONSTRUCTION BUDGET] _____ stzs.ausyos]
ROAD WORK
Approach Favement, 12 RC {incl. remaval; add curly, gutler, guardrat) 40" ea, end 250.0 21 2] $230.000/5YD £57.500.00
Approach Curb & Gutler {incl. remaval) 40" ea quadiant 160.0 FT $57.000FT $9,120.00
Guardrad Aricherage to Bridge {each quadrant) 4.0 EA $2.540.00/EA $10,160.00
Guandral (inet, removal} < 2007 beyond reference Fne _.ee00] FT $41.00UFT $29,500.00
Guardrad Terminal (each quadrant) 4.0 EA $3.900.00/EA $15,600.00
Roadway Approach Work (beyond approach pavement) LSUM JLSUM
Usfises S - B o LSUM i LSUM
TRAFFIC CONTROL Unit Cost to be delermingd by Reg'on or TSC Traffic & Safely
Part Wicth Constructon LSUM LSUM
Lrossovers EA EA
y Traffic Signa's sel et
RR Flagging LsuiA LEUM
Datour 10 LSUM $250,000.00LSUN $250,000.00,
RELATED ROAD/TRAFFIC CONSTRUCTION BUDGET[_____ saca.aq)
CONTINGENCY (10% - 20%} [use higher contngency for small proigcts) [ 10, % $129,84%.000.00 12.985.000
MOBILIZATION [estmalta al 10%) | 10 % ${42834.00000 | 514263000
INELATION (assume 4% per year, beginning in 2025) 15, % $157,117,000.00 25,139,000
(Dsts pal Instods PE o CF) TOTAL CONSTRUCTION BUDGET $182,256,600
{Feter 10 programmi =g guidelnes In Brldza Cosl Estimating Work bt Kay for CEPE & PES) % CE COM QUDIET! §352,955 00V
% PE OE BUDGET 3
% PE FE-5 BUDAET, iy




BRIDGE COST ESTIMATE WORKSHEET FEV, 0131 20623
- CPM, REHAB, REPLACE - DATE: 672712024
OYNER: Qrosse I's Bridge Compary FISCAL YEAR: 2054 Ot 15 Out Curbia Curly ENGINEER: M. Helinzkl
REGION: LEHGTH  WIDTH WIDTH
T5C: PR: MP: 1100.0 330 240 STRUCTURE IB:
BRIDGE 1D £2620000002010
LOCATION: Grosse e To'l Bridga over Trenton Channel
PRIMARY VORI ACTIVITY Bridgs Replecement DECK AREA: 36,300 SFT STR. TYPE: Stea! Conl & Mov. Swing
OTHER WORK: CLEAR ROADVYAY: 26,400 SFT
WORK ACTIVITY LT Bedga F QUANTITY UNIT LNIT COST TOTAL
NEW BRIDGE (mereaso dock area based on design standards and Iydrau's requiremients) .
Sing's or Muitple Spans, Grada Separaton {add dema, approach, MOT) SFT €415.00,/SFT
Singls Span, Cver Water Length < 100ft {add demo, approach, MOTY SFT $506.00,/5FT
Movabla with App Spans, Over Water  Langth > 100ft {add demo, approach, MOT) 36,3004 SFT $3,500.00/5FT $127,050,000.00
Precast Culvert Length < 40ft (add demo, approach, MOT) SFT $640.008FT
NEW SUPERSTRUCTURE
New Superstructute, Grada Separation fincl. | [T | s2e500liSFT [ |
New Superstructure, Over Water {incl. remove exist deck/super; add MOT & appraach) I I SFT | $300.00/5FT | |
V/IDENING
Stucture Wider'ng, (incl, deck/super/sub widening, 2dd approach transition) I | SFT | $630.0048FT | ]
MEW DECK e e
Mew Bridge Deck (Swing Span, Steel Open Grid) lincl. remove exist deck, add approach, MOT) | | 81} $200.00%8FT | ]
New Bridge Dack (App, Spans, Steel Grid with Fil) {inc). remove axist deck, add approach, MOT) | | SFT__ '} $250.00USFT [ |
DEMOLITION
Enfre Structura, Grade Separation SFT | $75.00[/SFT_ | |
Entra Structure, Over Water - | 258390] SFT_ | €5.00USFT | $2,435 705.00
DECK REPAIR / TREATMENTS
Bridga Ral'ng Replacement {ingl. remayal and reptacement) FT $750.001/FT
Concrete Brush Block / Curb Patch (inci. hard chipping and formwork) FT $29.001/F T e
Concrets Bamier Palch (ingl. hand chipping and formwork} SFT $85.001/SFT
Concrels Dack Palch - ingl, hand clipping) . SFT S3.00VSET |
Deep Overtay ingl. jo'nt rept & hydre) SFT $46.00,/57 T
Tpoxy Ovedlay incl. viarranty) SYD $48.00,/8YD
Expansion Joint Gland Replacement remove and replace elastomeric gland) FT 25.005FT
Expanslon Jont Replacement . SRk IBMOUE e e 4 AU £650.00, /T
Full Depth Patch SFT 40.00//8FT
Healer / Sea'sr (penetrates cracks In bridge deck) SYD $30.001/BYD
HMA Overiay with WP membtang SYD 50.001/SYD
Overlay Removal (Epory; $22'5yd | Latex: $26/syd | HMA: $7/5yu} SYD 223 00liSYD
Reseal Bridge Joris T $20.000FT —
Shalow Qverlay (incl. joint repl & hydro) SFT ME.DU?ISFT
SUPERSTRUCTURE REPAIR
Beating Reatgniment/ Rep'acement fincl, ¥ SUpporis) EA §6,450.00[EA
Heat Straighten’ng fincl. clean and coat) EA £57,000.00(EA
Pack Hust Repair {greater than 38" separation) FT $1,550.00[F T
Faint - Comp'ate {inct. clean & coat) SFT $E2.004SFT
Paint - Parial / 8ot/ Zong e {inel. clean & coat - $20k minmum) SFT $35.001/SFT
Jo'st Stringer Replacement (Fuin, Fab & Erect) FI $500.001/F T
Stingsr Aeplacement (Furn, Fab & Erecl) Fi £600.00/FT
Eyebar Replacamant (incd, required bracng) EA $100,000 00]EA
Fleorbeam End Repair (based on 6it repa’r lenath) EA $4,000001EA | .
SUBSTRUCTURE REFAIR
Substructure Palehing (measured x 2) replace if repar area> 30% CFT $360.00VGFT. o
Substructre Replacement (incl. temporary supports, excavaton) CFT $375.00,/CFT o
Substiucture Honzonta! Surface Sea'er YD $75.00,/SYD
Temporary Supports {add Structural Steed Repa’r - Stiffener for ea stee! beam) EA £4.000.00[EA
MISCELLANEQUS
Articulating Concrets Block System (ACH} SYD $320.00[/8YD
Concrete Surface Coating SYD $47.001/8YD
Culvert Cleanout FT $125.000F T
_Epoxy Grach Injection (structural crack repalr) FT 70.000F T
Heial Hgsh Panels (A8 wid, max B-6 eng ) S BT 2200577
Pressura Retief Joint (use when approach concrete roadway exceeds 3,000 T $110.600FT
Riprap (assuma 10ft distance around perimeter of substructure} SYD $275.0078YD
Stane Treatment {penetrating sea'sr for concrate suriaces) SFT £7.00/5FT
Slops Protecton Repa'ts SYD $150.00{/SYD
Cther i
STRUCTURE CONSTRUCTION BUPGET,
ROAD WORK
Approach Pavement, 12° RC (inc!, removal) add curb, gutter, guardrad) 40'ea end 2500 SYD $230.007/5YD $57,500.00
Approach Cutb & Gutter (incl. removal) 4G ea. quadrant 160.0 33 857,001FT $9.120.00
Guzrdrall Anchorags to Biidge (each guadrant 4.0 EA $5,540.00'EA 10,160.00
Guardrall (ing), remorval) < 200t beyond referenca king 500.0 FT $41.00 /FT 20,500.00
Guardral Terminal feach quadrant) 4.0 EA §3,900.00/[EA 15,600.00
Hoadway Aporoach Work (bayond approach pavement) LSUM LSUM J
Fites . ,, ‘ _, LSUM [ i
TRAFFIC CONTROL Linit Cost o be delermingd by Regon or TSC Traffic & Safely
Past Vhdth Constructan LSUM LSUM
Crossovers - EA [EA
Temporary Teaffic Signals set et
HA Flagg'ng (K] LSUM
Dalour 10 LSUM $250,000.00,LSU $2%0,000.00
RELATED ROAD/TRAFFIC CONSTRUCTION BUDGET[ ¢asz,a8]
CONTINGENCY (10% - 20%) {use ighar contingency for small projects) o 10 % £129,849,000.00 $12,985,000
MOBILIZATION {estmata at 10%} | 19 % $142,834.000.00 $14,283,000
RFLATION (assuma 4% per year, beg'nning In 2025) 120 % $157,117,000.00 $188,540,000
{Das nat Inchads FE or CE) TOTAL CONSTRUCTION BUDGET $345 657,000
{Pefar 1o prograrring pudeives n Bridge Gost Werkaheet Vey for CEPE & FE-S) % GE CONBUDGET] $345,657,00]
% PE P BUDGET] (3
% PE FE-S BUDGET! 80




Electtical Component Short-Term Cost Data

SHORT-TERM COST ESTIMATE DATA

Item

Desctiption

Estimated Cost

Span Motot Drive

System Modify motor span control $15,000
Control System Remove latching lowering circuit from gate controls £50,000
Submatine Cables Repair detached submarine cable ducts %10,000




Electrical Component Long-Term Cost Data

LONG-TERM COST ESTIMATE DATA

Item Description Estimated Cost
Provide new 480 VAC utility source $250,000
Powes Disteibution Provide ncvff backup generator for controf house and $200,000
span operation power
Provide new power distribution switchgear $300,000
Replace Span Motors & Drives £200,000
Span Motor Dri
pai AROTof Ve New Span Drive Brakes $100,000
System
Provide Electtical End Machinery $250,000
Control System New Network Based PLC Control System $300,000
New Green, Amber, and Red Signal Heads $50,000
Traffic Control ,
, Reconfiguration of Traffic Gates %25,000
Devices '
New Resistance Style Barrier Gates $350,000
New Submarine Cable Ducts & Boxes £500,000
Submatine Cable
New Submatine Cable Ducts Wiring $250,000
New Conduit System $150,000
Conduit & Cabhle New Cabling $100,000
New Traveling Cables $200,00
New House Lighting $50,600
H & Roadv
,UUSF aacwvay New Roadway Access Lighting $150,000
Lighting
New Control House HVAC system £75,000
New Fender Lights §50,000
Navigation Lights &
av.ga (?11 {gl ® New Span Navigation Lights $100,000
Matine Signaling
New Air Horn $75,000







STR 12306 BRIDGE SAFETY INSPECTION REPORT

Facility Latitude / Longitude WMDOT Structere ID Structure Condition

Grosse ['e Toll Br 42,173 /-83.1602 82680000000B0110 Serious Conditien(3) §
Feature Owner

Trenton Channel County: Grosse lle Bridge Company

Location Built / Recon, / Paint / Ovly. TSC Gperational Status

Biw. Riverview & Grosse e Taylor{25) P Posted for load

Region / County Last NBI Inspection Seour Evaluation

Metro{7) / Wayne(82) / 17 Movabie-Swing 5/20/2024 6 Cales not made

Inspector Name

leremy Vanlerberg, PE

Austin Urtsan, PE

Agency / Company Name lnsp. Freq. {nsp, Date
Hardesty & Hanover, LLC 12 512012024

1, Surface
{SIA-58A)

2. Expansion
Jaints

3, Other
Jolnts

4, Rallings

5. Sldewalks
or Curbs

6. Deck Bottom
Surface (SIA-58B)

7. Deck
{SIA-58)

8. Drainage

Swing span open grid steel deck in poor condition with cracked welds in grid bars. Steel grid serrations are
warn smooth in wheel paths, Fixed truss span concrete filled grid deck In fair candition with sporadic hairline
cracks and spalls, Minor spalls present near deck joints, Sealed cracks at filled grid panel joInts In spans 3 and
4, Loss of cancrete grooves in wheel paths {05/24)

Miner cracks and spalls at joints. Minor [eakage. Debris accumulated on glands. {05/24)

Open joints at swing span ends have minor spalls and cracks on fixed span side. Joint allows rotation as
intended, {05/24}

Coating failure to more than 10%. Collision damage, broken bracket connectlons and missing bofts at
connacticns. Guard rail loose and Impacting truss in muitiple locatlons. (05/24)

Galvanized steel HSS section with several cracked welds at joints. Coating failure at curb repair sections on
swing span near L6 and L6' north, <1%. Holes In curb rail tops at warning gates, Swing span and fixed span curb

rails not aligned, approximately 4 inch offsel. (05/24}

Swing span open grid has small hotes in main bearing bars at 2 puriin lecations, Galvanized steel form pans
remain under concrete filied grid, with small areas of corroslon at deck joints. (05/24)

Measurible section loss to steel open grid in swing span. Cracks in top surface of steel open grid deck. {05/24)

Off structure. {05/24}

9, Stringer
{51A-59)

10, Palnt
[SIA-59A)

11, Section
Loss

12, Bearings

Form P2502

Rating may raise to a 4 following the In progress load rating to confirm 7.5 ton posting capacity. Sectlen lass
up to 25% in purlins, stringers and floorbeams. Pack rust deforming plates in chord members and gusset plates
throughout trusses. Section loss observed in eye-Bar tension members supporting swing trusses in open
position, sealed repalrs at L6 and L&' north truss.

Swing span paint in serious cenditon below open grid deck. Widespread areas with carrosion or chalky paint
that Is not effective. Fixed trusses have widespread areas of corroslon and failed paint. (05/24)

purlins, stringers and floorbeams in swing span have advanced section loss >10% (05/24)

PTFE S$fiding bearing appear in good condtion. Span 2 fixed bearing shimmed. (05/24)

Printed on 7/11/2024 Paga 1of3



STR 12306 BRIDGE SAFETY [NSPECTION REPORT

Facility Latltude / Longitude MDOT Structure iD Structure Condition -_—
Grosse lle Toll Br 42,173 /-83.1602 8268000000080110 Serious Condition(3) §
Featura Length / Width Owner

Trenten Channel 103850/ 2470 County: Grosse lle Bridge Company

Location Built / Recon. [ Paint / Ovly, T5C Opetattonal Status

Btw. Riverview & Grosse lle 1913/ / Taylor(25} P Posted for load

Reglon f County Material / Design Last NBI Inspectlon Scour Evatuation

Metro(7} / Wayne(82) 4 Steel Cont / 17 Movable-Swing 5/20/2024 6 Calcs not made

13. Abutments
(SIA-60)

14, Pleis
{S1a-60)

15, Slope
Protection

16, Channel
{SIA-61)

17, Scour

inspectlon

APPROACH
18, Approach
Pavement

19, Appraach
Shoulders
Sidewalks

20, Approach
Slopes

MISCELLANEOUS
Guard Rall
Item Rating

36A. Bridge Railings

368, Transitions

36¢. Approach Guardrall

36D. Approach Guardrall Ends

(=== ]

False Decking (Timber} Removed to Complete Inspection

Critlcal Feature Inspections [S1A-92)

frea Date

92A, Fracture Critlcal 24

92B, Underwater &0
92C. Other Special
92D, Fatigue Sensitive

Form P2502

Cracks, minar spalls and delaminations at both abutments, Minor areas of efflorescence. (05/24)

Cracks present in Piers 1,2,4 and 5 with rust staining. Pivot pler {3) In fair condition. Cencrete surface coating

on all surfaces above the waterlina, (05/24)

Riprap, prout hags and concrete placed on slopes. (05/24)

Minor damage to embankement protection In all quadrants. Channel banks are well vegitated, south west
quadrant has sheetolle wall protecting adjacent property. (05/24)

Grout bags placed at plers 1, 2,4 and 5. Miner undermining of sheeting noted in 2024 underwater inspection
report. Holes in sheeting noted, with grouted repairs functionfng as Intended. (05/24)

HMA cracks sealed. Minor settelement not..ed. {05/24)

Minor deterioration to concrete curb. No gutter present. No shoulder or sidewlak present, {05/24)

Minor deterioration and settlement of approach slages not impactin roadway. Riprap and concrete placedin
holes. Vegatative cover is adequate, (05/24)

Other tems

Item

71, Water Adequacy

72, Approach Alignment
Temporary Support

High Load Hit {M)

Special Insp, Equlpment
Underwater Insp. Method

N/A - No False Decking

Printed on 7/11/2024

Rating

8 Equal Desirable
5 Above Tolerable
)

No

9 Other (Describe)
3 Diver Required

Page2of3



STR 12306 BRIDGE SAFETY INSPECTION REPORTY

Facility Latitude / Longitude MDOT Structure IR Structure Condition

Grosse fle Toll Br 42,173 / -83.1602 826800000008G110 Serious Condition(3} §
Feature Length / Width Qwner

Trenton Channel 103850/ 2470 Caunty: Grosse lle Bridge Company

Locatlon Bullt / Recon. / Paint / Ovly. T5C Operational Status

Buw. Riverview & Grosse lle 1913 f / / Taylor({25) P Posted for load

Region / County Material ! Design Last NBI Inspection Scour Evaluation

Metro(7} / Wayne(82) 4 Steel Cont / 17 Movable-Swing 5/20/2024 G Cales not made

Insp, Freq. Insp. Date

Inspector Name Agency / Company Name
1z 5/20/2024

Jeremy Vanlerberg, PE Hardesty & Hanover, LLC

Recommendation Type Priarity Description

Zone Paint High Paint swing span lower truss members balow guardrail,

Superstructure Repalr High Replace tensian bars at L6 and L6' In north truss of swing
span
Qverlay Low Apply epoxy overlay to concrete filled grid deck
Superstructure Repair High Repalr members with sectlon loss. Replace mechanical

machinery componeants systems.

form P2502 Printed on 7/11/2024 Page30f3
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Appendix 1 {GB) Girder Bridge {GB) Photolog
Appendix 2 {GB) Girder Bridge {GB) Cost Estimate
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List of Abbreviations/Acronyms

GB Girder Bridge

GITB Grosse lle Toll Bridge

HH Hardasty and Hannover

HMA hot-mix asphalt

MDOT Michigan Department of Transportation
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Summary

The City of Grosse lle requested Fishbeck, as the subconsultant to Hardesty and Hanover (HH), to inspect the
girder bridge (GB) leading up to the Grasse lle Toll Bridge (GITB). On May 21%, 2024, Fishbeck performed a field
investigation of the existing bridge elements. These included inspecting the girder bridge’s deck surface,
superstructure, railing, substructure, embankments, and approaches. Fishbeck’s recommendations for repair are
addressed based on immediate, 5-10 year, and 15-20 year recommendations.

Girder Bridge Site
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Existing Bridge

The existing Girder Bridge {GB) was inspected on Tuesday May 21, 2024. Original as-built plans are unavailable for
this bridge, therefore, conclusions made about the existing bridge are estimations. Some as-huilts for a
superstructure replacement done in 2001 were available. The following describes cur findings of each bridge
element and summarizes are recommendations.

The existing bridge is a 32°-0" simple span steel girder bridge with a clear roadway width of 24’-4", original
construction date unknown, located approximately 900 ft from the east end of tha GITB end and spans a portion
of the Detroit River. A superstructure replacement was completed in 2001, This included 10" reinforced concrete
deck, six W21x57 beams with stay-in-place forms, expansion joints, guardrail railings and approach stabs on both
ends. The substructure is estimated to be pile supported reinforced concrete with concrete wingwalls, The toll
road and bridge is load rated for 7.5 tons which is most likely due to the deterioration of the girder bridge and
GITB. Appendix 1 (GB) includes a photolog showing the findings and elements of the bridge. Appendix 2 (GB)
includes a cost estimate for our recommendead repair options, Appendix 3 (GB) includes as-builts provided for this
bridge.

Bridge Assessment

Superstructure
Deck Surface

Tined reinforced concrete deck (10”) that spans a portion of the Detroit
River. New deck was poured during 2001 supersiructure replacement.
No visible spalling or delaminations on the surface, minor edge spalis
located at expansion joints on both ends of bridge. Continuous steel
bent plate %"x6"1s welded to the top flange of both fascia heams and
extends up the deck fascia. Water is infiltrating between the deck fascia
and steel bent plate which is causing deterioration along the deck
bottom surface stay-in-place forms (see Deck Bottom Surface
description).

The deck surface is in good condition with no immediate repairs along
the surface recommended. Immediate full depth patching will be
needed based on stay-in-place form deficiencies. It is recommended
that in 5-10 years a deck replacement could be needed depending on Typical Deck Surface
the severity of the deck bottom surface deficiencies at that time.

Joints

The joints on the west and east end of the bridge are steel expansicn joints. Minor debris build-up within the joint
along with some surface rust is present, Upon visual inspection, the expansion joint is slightly settling. Water is
leaking through both joints as rusting occurring with stay-in-place forms below. A joint replacement would be
necessary on both ends to ensure full depth patching of the deck can take place along these joints.

A longitudinal construction joint located between the lane lines is in good condition. This was believed to be
needed for part width construction during superstructure replacement. No issues noted above or below with
water infiltrating the construction joint.
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Railing

The bridge railings consist of galvanized highway guardrail with five
W6x20 guardrail posts spaced at 7-8" and was constructed during the
2001 superstructure replacement. The posts are welded to the top
portion of the fascia beam webs and are considered a fatigue Category
E due to the bending that would occur by a potential vehicular impact.
Galvanized TS7x4x %*curb is attached at the bottom of the both
railings. The railings have minor freckled rust throughout and a small
dent located at the steel curb section, likely from a minor vehicie hit.

The rallings are in good condition, but do not meet MDOT standard
requirements. These will need to be updated to MDOT code when a
deck replacement {5-10 years) or bridge reptacement (15-20 years) are
necessary.

Typical Raifing
Beams/Diaphragms
The superstructure consists of six W21x57 beams spaced at 5'-7 4”, with the middle beam sections 1'-6" apart
(Appendix 3 (GB)). W10x22 diaphragms located at third points with no deficiencies noted. All beams are in good
condition, with no section loss present. Deficiencies noted are some slight rusting along the top flanges from the
significant rusting of the stay-in-place forms along both fascias and end joints,

The bearings were difficult to inspect visually, but the steel bent cross girder is now supporting most of the bridge
span with the bottom beam flanges welded to the top flange of the steel bent plate cross girders. Approximately
4'-0", at the end of each beam, is cantilevered and resting on the abutment seat, shimmed accordingly.

No recommended repairs are required for the W21x57 beams for W10x22 diaphragms. Only minor rust along the
top fascia beams flanges is occurring.

Deck Bottom Surface

The deck bottom surface consists of stay-in-place forms between all
five beam bays. Some freckled rust is taking place along isolated
areas in middle bays. There is severe section loss along the entirety of
both fascia bays, presumably from water infilirating between the
deck fascia and the steel bent plate attached to the fascia top flange.
The concrete deck can be seen through the stay-in-place forms in
these areas in multiple locations. Below both expansion joints, severe
rusting is taking place from water feaking through the joints. Visual
inspection could not determine if there is section loss at these stay-
in-place forms, but Fishbeck believes it would be similar based on our
findings on the fascia bays.

Much of the deck bottom surface is in good condition, with the
outside fascia bays and end joint bay locations being in severe
condition. Immediate full depth patching at these locations is
necessary to prolong the service life of the bridge and prevent
further deterioration,

Tvpical Stey-in-Place Form Fascia Rusting
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Substructure
Abutments

Both abutments are assumed to be reinforced concrete with
concrete wingwalls at each quadrant. These are in severe condition.
The abutments and wingwalls are experiencing severe scaling,
spalling, and cracking across the entirety. Washouts behind the
wingwalls are occurring and will need to ke filled in to ensure no
further deterioration. Riprap is placed along abutment faces and
wingwalls a2nd looks sufficient, W33x118 steel bent cross girders with
two HP10x42 piles were constructed, as-built plans not provided,
between original constructicn and superstructure replacement to
minimize the load on the abutments (see Steel Bent Cross Girders
description).

Immediate repair of washouts behind wingwalls are recommended.,
The amount of fill required to fill in the washouts will be minimal. Typical Wingwall Deterioration
Rehabilitation of the abutments and wingwalls is not feasible, we
recommend in 15-20 years that a bridge replacement with new
substructure units will be necessary,

Steel Bent Cross Girders

W33x118 steel bent cross girder with two HP10x42 piles were
constructed to minimize the load on the abutments. The
centerline of W33x118 steel bent cross girder is located
approximately 2'-6” + from front face of existing abutment. There
are no as-builts for this rehabilitation. It is assumed this took place
sometime between original construction and superstructure
replacement in 2001. Both W33x118 steel bent cross girders have
isolated areas of section loss along the top and bottom webs that
are approximately between 1/8" to 3/16" deep. The larger section
loss is located along the lower portion of the webs, Some areas of
pitting along the bottom and top flanges is present. The HP10x42
piles seems to be in good condition but an underwater inspection
was not needed at this location to confirm.

Typical Steel Bent Cross Girder

Immediate bolted beam web repairs are recommended at areas of
section loss. It is not known how fong these steel bent cross girders
have been in service, therefore at all locations that exhibit section loss we wilt recommend a bolted beam web

repair.
Channel

The channel appears to be in good condition. Southwest bank has less riprap when compared to the other
quadrants. A small sandbar with trees is located approximately 75 ft downstream of north bridge fascla. A larger
sandbar is located approximately 100 ft southwest from the south bridge fascia. All banks have minor washouts
occurring. Some tree debris is located on the southeast bank, Banks are mostly vegetated with fairly steep slopes.

Probing was done along wingwalls, and no scour was present, Access in front of abutment is limited, but visually
inspecting the bottom of the abutments, scour does not seem present,
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Immediate recommended repairs would be placing minimal riprap in all quadrants and in front of abutments to
ensure scour does not occur,

Approach/Quadrants

There are 8'-6" concrete approaches at both ends of the bridge. Both approaches are in good condition with
minor longitudinal cracks in both lanes. These were replaced during the 2001 superstructure replacement. The
concrete approaches and HMA roadway interaction on both ends Is sealed to prevent any water to infiltrate,
Wesl approach has a small defect in the sealant, with a 1sft failed patch in the concrete approach. The approach
quadrants are in good condition with only minor washouts. Old, rusted guardrail is in the northeast bank.
Guardrails departing each approach quadrant but are not attached to the railing.

No recommended repairs are required at this time. When a bridge replacement is necessary, updating guardrails
to MDOT standards will be required.

Utilities

There are muitiple utilities located at the bridge location. Overhead lines running just off the south fascia. Three
steel electrical lines, two 17 and one 2", are attached to the south railing posts and run across the bridge. A steel
post, with no sign, is located in the southeast quadrant. In the northeast quadrant, resting on the W33x118 steel

bent cross girder, is a water pump box with lines that run east underground and a broken lines that runs along the
bottom of the north fascia girder flange.

Immediate repairs are to replace missing signpost. Relocation of most utilities will be necessary depending on the
type of work done at this location.

Recommendations

Overall, the bridge is in fair condition. Below are the required repairs based on imminent and future
recommendations. An estimated scoping cost is provided in Appendix 2 {GB) for each option.

o Immediate Recommended Repairs (Estimated Cost Including CE,PE and PE-S = $223,000)

o * Full depth patching at the end joints and midway across both fascia bays is necessary to prolong
the fife of the bridge.

o Anexpansion joint replacement will be necessary to complete the full depth patching at both
approach ends.

o Bolted beam web repairs to the W33x118 steel bent cross girders at various locations will be
recommended. The unknown construction date of steel bent cross girders makes it necessary to
perform at both steel bent cross girder locations.

o Filling in washouts behind wingwall locations to mitigate any future problems and replacing
missing signpost in southeast quadrant.

o Riprap in front of abutments and wingwalls to prevent any future scour issues.

e 5-10 Year Recommended Repairs (Estimated Cost Including CE,PE and PE-S = $542,000)

o Itis recommended that a deck replacement be completed in 5-10 years. The beams are in good
condition, but the stay-in-place forms are holding water and rusting heavily at the stated
tocations. When this deck replacement occurs, it is recommended to not use stay-in-place forms.

e 15-20 Year Recommended Repairs- (Estimated Cost Including CE,PE and PE-S = $1,527,000)

o Itis recommended that a bridge replacement be completed in 15-20 years. The substructures are
failed, and the steel bent cross girders and HP piles age Is unknown. If washouts behind the
wingwalls keep occurring, there will be an issue with the approach pavement washing out, The
steel bend cross girders and HP piles are not a long-term solution to keep the bridge in service.
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7) East Expansion Joint, Looking North

8) West Expansion Joint, Looking South
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