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INTRODUCTION

GM BluePlan Engineering Limited (GMBP) was retained by the City of Brantford (City) to complete an
Environmental Assessment (EA) of the Lorne Bridge to evaluate long-term plans for the crossing based on an
assessment of the technical, economic, social and natural environments. As part of the assessment of the
technical environment, this Structural Evaluation has been completed to assess the structure’s ability to carry
traffic loading to current standards, as well as to review and update the findings of the “Lorne Bridge Engineering
Condition Assessment Report, April 2016” (Parsons 2016). A key consideration for this report is to remove the
load posting on Lorne Bridge. Our evaluation has been carried out following Section 14 “Evaluation” of the
Canadian Highway Bridge Design Code (S6-19).

BACKGROUND INFORMATION

Existing Structure

The Lorne Bridge is located on Colborne Street West, immediately west of lcomm Drive / Brant Avenue and
crosses the Grand River. The structure is comprised of three separate structures, which are distinguished as
follows:

e Structure 131: Lorne Arch Bridge
o The structure spanning the Grand River with clear spans of 39.6 m, 42.7 m, 39.6 m
o Three-span concrete spandrel arch bridge
o Originally constructed in 1924 to replace steel truss bridges from 1878 and 1899, and underwent
a major rehabilitation in 1981 to raise and widen the deck
o Aload limit of 30 tonnes was imposed on the bridge in 2016 for winter months
e  Structure 132: Lorne Girder Bridge
o The structure spanning the rail corridor east of the Grand River with a span of approximately
19.8 m
o Immediately east of the Lorne Arch Bridge, a single span prestressed precast concrete box
girder bridge
o Originally constructed in 1924 to replace an overpass of unknown construction date and
underwent a superstructure replacement in 1981 to its current condition
o Includes large retaining walls along the rail corridor, which are assumed to date to construction
prior to 1924
e Structure 117: Lorne Bridge Pedestrian Underpass
o Immediately west of the Lorne Arch Bridge, a single span precast concrete box culvert allowing
pedestrian and cyclist traffic to pass beneath Colborne Street West
o Constructed in 1981

The most recent detailed visual inspection reports for each structure are provided in Appendix I to detail the
conditions of each structure.
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2.2

3.

Review of Background Information

The following background information was provided by the City regarding the Lorne Bridge, and was reviewed
as part of our structural evaluation:

Lorne Bridge Drawings and Contract Specifications, City of Brantford (1923)

Lorne Bridge Underpass Drawings, City of Brantford (1965)

Lorne Bridge Report, J.D. Lee Engineering Ltd. (1969)

L. E. & N. R. Subway at N. End of Lorne Bridge Drawing, Damas and Smith Limited (1971)

Brant Ave. — Colborne St. Intersection Drawing, Damas and Smith Limited (1972)

Proposed Lorne Bridge Improvements Widening to Five Lanes Drawing, Damas and Smith Limited
(1972)

Proposed Lorne Bridge Improvements Widening to Six Lanes Drawing, Damas and Smith Limited
(1972)

Subsurface Investigation Proposed Reconstruction of Lorne Bridge Report, Dominion Soil Investigation
Inc. (1978)

Lorne Bridge Reconstruction Approach Pavement Details Drawings, J.D. Lee Engineering Ltd. (1981)
Additional Subsurface Investigation Proposed Reconstruction of Lorne Bridge Report, Dominion Soil
Investigation Inc. (1979)

Lorne Bridge Reconstruction Drawings, J.D. Lee Engineering Ltd. (1979)

Geotechnical Investigation - Foundation Subgrade Evaluation - Lorne Bridge Report, Peto MacCallum
Ltd. (1986)

Road and Sewer Reconstruction of Colborne Street from Brant Avenue to Queen Street Drawing, City
of Brantford (1990)

Lorne Bridge Routine Visual Inspection Report, McCormick Rankin (1992)

Expansion Joint Replacement — Lorne Bridge Drawings, McCormick Rankin (1995)

Proposed Right Turning Lane on Colborne St. West at lIcomm Drive Drawing, City of Brantford (2002)
Colborne St. W. / Icomm Dr. / Brant Ave. Drawing, City of Brantford (2002)

Lorne Bridge Condition Survey and Preliminary Engineering Report, McCormick Rankin Corporation
(2004)

Lorne Bridge Rehabilitation Drawings, Philips Engineering (2006)

Crack Monitoring Reports for the Lorne Bridge, SPL Consultants Limited / WSP (2014-2016)

Lorne Bridge Engineering Condition Assessment Report, Parsons (2016)

Lorne Bridge Load Posting Letter, Parsons (2016)

Site Investigation Report for Lorne Bridge, Ministry of Transportation Ontario (2018)

OSIM Inspection Report, Mclntosh Perry (2019)

VISUAL SITE REVIEW

Non-destructive visual site reviews were carried out by Jens Hummel, P.Eng., of GMBP in the following
sequence:

Lorne Arch Bridge
o June 4, 2020: abutment faces, east arch soffit and vertical faces of arches
o August 7, 2020: east abutment wall, east arch top of slab, centre arch top of slab and vertical
faces, pier chambers, spandrel walls, deck soffit
o August 13, 2020: west abutment wall, west arch top of slab and vertical faces, west pier at
water level, west arch soffit, centre arch soffit, east abutment chamber
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4.2

4.2.1

e Lorne Girder Bridge
o August 13, 2020: deck soffit, box beams, east abutment
o August 21, 2020: retaining walls

e Lorne Bridge Pedestrian Underpass
o August 22, 2020: barrel

The top of the bridge deck was open to traffic and its general review was completed during the various site visits.

Access to the spandrel walls was provided through openings at the centre of the walls throughout the bridge
length. A ladder was used at each of the abutments to access the top side of the arches and the spandrel walls.
Chambers are located in the piers and the east abutment. There is no chamber located in the west abutment.

Elements not accessible and not visible were the bearing pads and their supports at the west arch abutment, the
east arch abutment, and the west railway overpass abutment. Expansion joints were reviewed from the top and
the sides but not from the underside.

METHODOLOGY

The structural evaluations were made in accordance with Section 14 of the CSA S6-19 Canadian Highway Bridge
Design Code (CHBDC). Provided below is a detailed description of the methodology used for each evaluation.
It should be noted that our evaluation refers to the capacity of superstructure elements only. Section 14 of the
CHBDC does not refer to the evaluation of the substructure. Based on the defects noted during the site visits
completed by GMBP, we do not believe that the substructure elements are a limiting factor in the capacity of any
structure that was evaluated.

Existing Conditions

Where provided, drawings of the existing structure were reviewed to determine the capacity of structural
elements. Refer to Appendix Il for drawings of the evaluated structures. Note that, due to the number of drawings
and reports for the Lorne Bridge, only relevant drawings for this evaluation have been included in the appendix.
All material strengths were determined in accordance with Section 14 of the CHBDC using the estimated or
provided date of construction.

For structural components with visible signs of defects or deterioration, the factored resistance was multiplied by
a reduction factor that would be adequate to the level of deterioration.

Evaluation Procedure

Dead Loads

Dead loads, such as the self-weight of all bridge components, were calculated in accordance with the CHBDC
Table 3.4 and Clause 14.8 “Permanent Loads”. The weights of materials used for the evaluation of each structure
(where applicable) are summarized in Table 1.
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Table 1: Summary of Dead Loads for Evaluations

Material Weight

Steel 77.0 kN/m3
Concrete (plain) 23.5 kN/m3
Concrete (reinforced) 24.0 kN/m3
Asphalt Wearing Surface 23.5 kN/m3
Aluminum 27.0 kN/m3

Dead loads are apportioned into three categories: D1 (factory produced products, cast-in-place concrete —
excluding decks), D2 (cast-in-place concrete decks, wood, field-measured asphalt, non-structural components),
and D3 (asphalt, where the thickness is assumed to be 90 mm). In general, where the geometry could not be
verified by field measurement the dead load was considered to be categorized as a D3 dead load.

Live Loads

Three levels of Ontario truck or lane loading were used in the load rating and posting of each structure:
CL1-625-ONT, CL2-625-ONT, and CL3-625-ONT (referred to as Evaluation Levels 1, 2 and 3, respectively). The
Evaluation Level 1 design truck is applied to the structure. If a load posting is required, the remaining two design
truck loads are applied to the bridge to provide appropriate ratings for a triple posting. Following procedures
outlined in the CHBDC, single postings may be applicable once the structure has reached a determined level of
deterioration. The Live Load Capacity Factor, F, is calculated to determine the residual strength in the structural
elements that is available to resist applied live loads once all permanent loads (i.e., dead loads) have been
accounted for by the member’s strength. This factor is then used to determine the maximum weight that the
bridge can support for the given Evaluation Level.

To represent multiple vehicles on the bridge simultaneously, a “lane load” was also considered as a separate
live load case. This loading is comprised of the design truck load reduced by a prescribed factor as well as a
distributed load across the entire span.

Load Factors

Reliability Indices are used to determine the appropriate load factors for dead and live loads. These indices are
dependent upon the element being analyzed, and its system behaviour, element behaviour and inspection level
as outlined below:

e System behaviour, classified as one of the following:
o (S1) Element failure will lead to total collapse
o (S2) Element failure will likely not lead to total collapse
o (S3) Element failure will lead to local failure only
o Element behaviour, classified as one of the following:
o (E1) Element is subject to a sudden loss of capacity with little or no warning
o (E2) Element is subject to a sudden loss of capacity with little or no warning but will retain post-
failure capacity
o (E3) Element is subject to gradual failure with warning of probable failure
e Inspection level, classified as one of the following:
o (INSP1) Element is not accessible for inspection
o (INSP2) Element is accessible for inspection to the satisfaction of the evaluator
o (INSP3) Element is accessible for inspection and inspection is directed by the evaluator
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Once the system behaviour, element behaviour and inspection level have been determined for the failure mode
of each element being evaluated, a Reliability Index can be used to determine the appropriate dead and live load
factors. It should be noted that a single element may have different load factors depending on the mode of failure
being analyzed (i.e., a concrete beam being analyzed for shear may have different load factors for analysis than
the same being analyzed for bending).

LORNE ARCH BRIDGE EVALUATION

Background

The Lorne Arch Bridge is a three-span spandrel arch bridge built of reinforced concrete in 1924 with span lengths
of 39.6 m, 42.7 m, and 39.6 m. In 1981, the bridge was rehabilitated including the replacement and widening of
the deck to accommodate five vehicle lanes and two pedestrian sidewalks. The two bridge abutments and piers
use unreinforced mass concrete foundations to transfer loads directly to the bedrock. Chambers are present
above the foundations for the east abutment and both piers. These chambers contain minimal reinforcement
with the exception of the portions that were reconstructed as part of the 1981 rehabilitation.

The concrete arches built in 1924 are constructed of reinforced concrete. Based on the original drawings, the
amount of longitudinal reinforcement would be considered to be compliant with minimum reinforcement
requirements of the CHBDC (120% of the cracking moment) for ductility. The amount of transverse reinforcement
is minimal and would not comply with current CHBDC minimum reinforcement amounts.

The three arches are solid arch slabs that support transverse concrete spandrel walls (columns) that, in turn,
support the bridge deck. The original columns also contained minimal reinforcement. The shorter columns nearer
to midspan were completely replaced as part of the 1981 rehabilitation, whereas the taller columns closer to the
piers and abutments were only partially reconstructed.

The original bridge deck had expansion joints over the piers and abutments. The 1981 rehabilitation eliminated
the expansion joints over the piers but retained the abutment expansion joints.

Overall, the bridge has a very robust appearance. It is noted that the solid arch slab is atypical in spandrel arch
bridges, as there are usually two separate “arch girders” that support the spandrel columns and bridge deck.
Arch bridges of similar construction style to the Lorne Arch Bridge were quite popular at the time of its
construction, as shown by the large collection of concrete arch bridges built in Pennsylvania between 1918 and
1941 [1].

Arch Bridge Characteristics

Arch bridges are designed to maintain compression along the arch under self weight. The designer needs to
balance the compression thrust line within the arch close to the arch centerline. If the thrust line shifts to the
faces of the arch, the bridge becomes unstable and may develop concrete “hinges”. This was true of early
versions of brick, stone and unreinforced concrete arch bridges as they were constructed of materials that were
far weaker in tension than compression; however, several reinforced concrete arch bridges built at the beginning
of the 20" century were also designed to be in compression under self-weight. Arch bridges can also be viewed
as “prestressed” by the forces generated by the self-weight of the deck, spandrels and arch.

A differentiation may be made between regular arches and flat arches. To decide if a bridge is a regular arch or
a flat arch, the rise-to-span ratio can be used. Flat arches have a rise-to-span ratio of 0.1 or less, whereas regular
arches have a ratio of greater than 0.1 up to 1.0 or more [2]. The Lorne Arch Bridge has a rise-to-span ratio of
5.3 m/42.7 m = 0.124 and may be classified as a regular arch shape.
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Flat arches are more vulnerable to abutment settlement or horizontal movement as well as seasonal thermal
cycling (i.e., horizontal expansion and contraction) [2] [3]; however, thermal sensitivity increases with larger
spans. The CHBDC allows the analysis to not consider thermal loading if the bridge is reinforced to be ductile.
Some literature sources describe a reduction of thermal restraint forces by concrete cracking, concrete creep
and non-linear concrete behaviour ranging between 0.3 and 0.8 [4] [5] [6] [7].

Structural Evaluation

Based on our observations and review of available information, we do not believe that the deck and spandrel
columns are limiting members in evaluation of the Lorne Arch Bridge. Therefore, these elements were not
reviewed as part of this evaluation. The arch slabs are the primary element that would lead to the global failure
of the bridge. These slabs also have a high degree of redundancy due to the solid transverse width of the slabs
and the load spreading properties of concrete. The arch slabs appear to be generally uncracked for longitudinal
bending action (i.e., no structurally significant cracks in the transverse direction). Longitudinal cracks are present
in all spans, generally at the mid-width of the slab. We believe these cracks may be related to the construction
methodology of the bridge (i.e., a cold joint) and/or to shrinkage.

In the Parsons 2016 report it was assumed that the bridge shows brittle behaviour. It is our assessment that this
is a valid assumption for elements such as the abutments, piers and the original sections of spandrel columns.
However, based on our research, we believe that the failure mode of the arch slabs would be in a ductile manner.
As a minimum, the CHBDC requires that bending members are reinforced to resist 1.2 times the cracking
moment of the section. This is to ensure that the section remains ductile after the concrete cracks from tensile
forces due to bending. The existing drawings note that the longitudinal steel in the arch slabs is “1.25 inch square
twisted bars at 12 inch centres”, and we have assumed a yield strength of 230 MPa for the existing reinforcing
steel. This reinforcement was found to be sufficient to resist 1.2 times the cracking moment of the arch slab
section. Therefore, we believe that the arch slab would show ductile behaviour.

Our analysis concentrated on the 42.7 m long arch slab span, as there were negligible differences between this
span and the smaller spans and the only point of continuity for the arch spans is at the foundations. The
foundations bear on bedrock and do not show any signs of structural distress related to overloading of the arch
slabs.

We modeled a representative 1.0 m width section of the 42.7 m long arch slab span using a 2D finite element
model utilizing the S-Frame structural analysis software. Dead loads were generated by the S-Frame model, or
superimposed where appropriate. Live loading using the CL-625-ONT design truck for the three evaluation levels
was applied following the provisions of the code and prorated to the 1.0 m width model.

In general, the arch slab was found to be in compression under dead loads. When live loads were introduced to
the model, the critical load case was determined to be when the design truck was placed over one half of the
span, with the tandem axle close to midspan. Refer to Figure 1 below for a graphical representation of the
longitudinal stress distribution due to the live load at the critical location. Note that only one truck is shown
graphically; however, multiple trucks were analyzed as travelling in a synchronized manner across the bridge in
accordance with the CHBDC. The concrete deck and spandrel columns were assumed to provide uniform lateral
distribution of live loads on the bridge deck.
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Figure 1: Longitudinal Stress Distribution from Live Load at Critical Location

As this result relates to the overall behaviour of the arch slab, if the tensile force in the slab exceeds the resistance
of the reinforced concrete section, hinges will develop in the slab. This scenario is graphically represented in
Figure 2 below for illustration purposes.

| SIS PEs — g Swie_alavecdeved #ndo

Figixre 2: Aésumeﬁ Hi.ﬁge 6eve|c;pment inr:A'rch Slab when Applied Loadihg Exceeds Capacit;_r

The effect of seasonal thermal loading was considered in great detail, as it is our understanding that the current
load limit on the Lorne Arch Bridge is due to the effects of thermal loading. The CHBDC notes that thermal
loading does not need to be considered for ductile structures. The arch slab has been assumed to be ductile in
the longitudinal direction, but not in the transverse direction. Based on our research on arch bridge behaviour, a
reduction factor of 0.4 was applied to all forces induced from thermal loading [4] [5] [6] [7] [8].

Our design review for the Serviceability Limit State (SLS) conditions shows that the longitudinal tensile stresses
at SLS do not exceed the tensile resistance of the concrete section (i.e., does not induce flexural cracking). This
is supported by our site observations.

Our design review for the Ultimate Limit State (ULS) conditions shows that the concrete arch slab may crack due
to longitudinal tensile forces. The existing reinforced concrete section was found to be sufficient to resist the
tensile forces from flexure at ULS conditions.
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Further analysis was completed that showed that the concrete arch slab would be capable of resisting the applied
loads at ULS for a thermal load reduction factor up to 0.4.

Discussion

All engineering models used for calculation are a simplification of the actual structural system. The design and
evaluation of arch bridges can be delicate since “prestress” by self-weight, concrete quality, loss of stiffness by
local cracking, thrust force eccentricity in the arch, material uncertainties, support conditions, thermal creep of
concrete, microcracking of concrete, and statically indeterminate structure behaviour under a seasonal thermal
cycle are difficult to quantify and evaluate.

Our analysis suggests that the existing structure does not require a load posting, but this is largely based on our
estimation of the arch behaviour and applicable reductions in thermal loading to the arch. Prior to recommending
that the existing load limit be removed, additional monitoring to calibrate our analytical model against the actual
behaviour of the bridge during a range of seasonal temperatures would be necessary. Load testing of the bridge
may also be appropriate. Following collection of this data and calibration of the model, the existing load posting
can be reviewed and adjusted accordingly. If it is determined that no reduction is appropriate, then the existing
load posting should remain.

The concrete arch slabs contain marginal steel reinforcement in the transverse direction. We believe this to be
the cause of, or a significant contributing factor to, the longitudinal separation cracks developed in the concrete
arch slab. These cracks appear to run completely through the depth of the arch slab, as they are visible both at
the top side and the underside of the slab. Comparing the existing transverse steel reinforcement to the current
requirements, the reinforcement provided is approximately 7% - 9% of what would be required by the current
CHBDC. However, we believe that the marginal transverse reinforcement and the resulting longitudinal cracks
do not have a measurable impact on the load carrying capacity of the bridge due to the following:

e There are many similar reinforced and unreinforced concrete structures constructed around the same
time period that also have very little transverse reinforcement. Older design methodologies utilized
much larger concrete elements with less reinforcement as compared to current practices of more-
slender members with increased reinforcement.

¢ Despite the longitudinal cracks, we do not observe any signs of structural distress (crushing of
concrete, tensile cracks). The deterioration noted throughout the bridge could be thought to be caused
largely by environmental degradation (numerous freeze/thaw cycles).

e The concrete arch slab has passed the test of time of almost 100 years.

e The new deck built in 1981 and the new tops of the spandrel columns do not show the same
longitudinal cracks as the arch slab, suggesting that the spandrel columns and deck are sufficiently
strong enough to hold the two to three ribs of the arch slab together.

Our assessment of the existing concrete arch slab has also assumed that the existing reinforcing steel in the
arch slab is not undergoing active corrosion. We believe this to be a valid assumption due to the lack of
efflorescence staining on the soffit, lack of rust staining on the soffit, and generally small amount of delamination
and spalling on the arch slabs. Based on the original specifications, we would expect approximately 60 mm of
cover to the main longitudinal reinforcing steel. This is relatively consistent with modern cover requirements, and
actually quite substantial for the construction period. As part of the recommended comprehensive monitoring
and evaluation program, the alkalinity of the concrete should be assessed to ensure a sufficiently basic
environment for the main reinforcing steel that does not induce corrosion. The alkalinity of the concrete can be
affected by the natural carbonation of concrete over time or the introduction of chlorides to the concrete from
salt-laden waters.
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6.3

The deck superstructure of this bridge has provided 40 years of service. A major rehabilitation is expected to be
required in the next 10 years to maximize the overall service life of the bridge. As the existing foundations and
piers are now 100 years old, they should also undergo significant repairs. Based on our observations and review
of the Parsons 2016 report, the proposed rehabilitation option would involve asphalt resurfacing, waterproofing,
expansion joint replacement, rock protection along piers and isolated concrete repairs to nearly all elements.
Strengthening of the arch and piers was also recommended.

LORNE GIRDER BRIDGE EVALUATION

Background

The Lorne Girder Bridge is a concrete slab on prestressed precast concrete box girder bridge. The structure
spans across a former railway corridor. The superstructure was constructed as part of the 1981 rehabilitation of
the Lorne Arch Bridge, and utilizes the east abutment of the Lorne Arch Bridge as its west abutment (essentially
making the east abutment of the Lorne Arch Bridge a pier). The original east abutment of the Lorne Girder Bridge
was converted to a retaining wall as part of the 1981 rehabilitation and a new east abutment was constructed
behind it. The bridge has a span of approximately 19.8 m.

The existing Lorne Girder Bridge was analyzed in 2016 by Parsons, and found to have sufficient load carrying
capacity for the current requirements of the CHBDC.

Structural Evaluation

The bridge is in overall good condition, and does not show signs of structural distress. In accordance with the
CHBDC, we believe this bridge to qualify as a concrete bridge with multiple load paths that does not show signs
of excessive material cracking, deformation or degradation. Therefore, we do not recommend a load posting for
this structure.

Discussion

The high concrete retaining wall that runs along the railway corridor in front of the east abutment, which was the
east abutment of the previous bridge structure in this location, is in poor condition and requires rehabilitation
work. We did not observe any evidence of instability or settlement of the wall, therefore removal of poor concrete
and refacing would be an appropriate rehabilitation. This was recommended by Parsons in their 2016 report.
The same is true for the smaller concrete retaining wall running in line with the east abutment of the arch bridge.

The superstructure of this bridge has provided 40 years of service. A major rehabilitation is expected to be
required in the next 10 years to maximize the overall service life of the bridge. Based on our observations and
review of the Parsons 2016 report, the proposed rehabilitation option would involve asphalt resurfacing,
waterproofing, expansion joint replacement, retaining wall refacing, barrier installation and isolated concrete
repairs to the abutments and soffit.

LORNE BRIDGE PEDESTRIAN UNDERPASS EVALUATION

Background

The Lorne Bridge Pedestrian Underpass is a precast concrete box culvert located west of the Lorne Arch Bridge
with a span of 3.0 m. It provides pedestrian and cyclist access beneath Colborne Street West, and was
constructed in 1981.

PAGE 9 OF 14



CITY OF BRANTFORD

- LORNE BRIDGE (STRUCTURES 117, 131, 132) STRUCTURAL EVALUATION REPORT
all

FHARE I GMBP FILE: 119104

MAY 2021

7.2

7.3

Structural Evaluation

The culvert is in overall good condition and does not show signs of structural distress. In accordance with the
CHBDC, we believe this culvert to qualify as a concrete bridge with multiple load paths that does not show signs
of excessive material cracking, deformation or degradation. Therefore, we do not recommend a load posting for
this structure.

Discussion

The existing culvert has been known to have issues with water leaking through the joints between the precast
units as noted by McCormick Rankin in their 1992 inspection report. To our knowledge, a repair of this issue has
never been completed. A proper repair would involve excavation of the fill overtop of the culvert and installation
of a waterproofing membrane. Subdrains that outlet to the ends of the culvert beyond the existing cast-in-place
concrete wingwalls may also be appropriate. Replacement of the lighting within the culvert should also be
considered at the same time. This work should be completed as part of the next major rehabilitation to the Lorne
Bridge.

CONCLUSION AND RECOMMENDATIONS

Out of all the structures that make up the Lorne Bridge (arch bridge, railway overpass and retaining walls,
pedestrian underpass), the Lorne Arch Bridge is the most significant structure and is in the greatest need of
remedial action. The Parsons 2016 report completed a life-cycle cost analysis for various rehabilitation and
replacement scenarios, and determined that major rehabilitation and strengthening of the Lorne Arch Bridge,
minor rehabilitation of the Lorne Girder Bridge and refacing of the existing retaining walls was the option that
provided the greatest net present value to the City.

We have discussed within the body of this report additional testing and monitoring that should be completed in
order to accurately scope the level of rehabilitation. Our research into arch bridges has shown that the
engineering profession has differing opinions on how thermal loading can influence arch bridge construction.
The 2016 analysis by Parsons appears to provide an accurate representation of the behaviour of the bridge
when the full thermal loading is applied to the structure. Garrett concludes that the temperature effects on
structures are not well understood, and may produce load ratings that are unduly conservative [9]. He notes that
the observed performance of the structure should also be a consideration and non-destructive or proof-load
testing may be used to further rate or confirm models for arch bridges [9].

We have completed additional research that suggests that it may not be completely necessary to analyze the
full thermal loading due to the believed ductile nature of the bridge in longitudinal bending and the ability of arch
structures to artificially dampen the effects from thermal loading. It is our belief that the existing concrete arch
slab of the Lorne Arch Bridge is a robust load carrying member that is difficult to approximate using modern
methods of analysis, as also alluded to by Parsons. This is exemplified by the 1981 rehabilitation which increased
the overall dead load to the bridge, increased the number of lanes and added a sidewalk, as well as the increase
from the assumed 20 tonne design truck from 1923 to the 36 tonne HS20-44 design truck of the 1981
rehabilitation (per the drawings) to the current 62.5 tonne CL-625-ONT design truck without any additional
strengthening to the arch [10].

If the City wishes to remove the existing 30 tonne load limit, without structural strengthening, we recommend
that additional monitoring would be advisable to calibrate finite element models of the bridge and accurately
inform the scope of rehabilitation. It is estimated that the monitoring program would be 18 months in duration
and cost approximately $150,000.

Alternatively, the City could proceed with the models as currently calibrated and design for strengthening to resist
the full thermal load as recommended in Parsons 2016 report.

PAGE 10 OF 14



(Y EBEPlan

CITY OF BRANTFORD

LORNE BRIDGE (STRUCTURES 117, 131, 132) STRUCTURAL EVALUATION REPORT

GMBP FILE: 119104
MAY 2021

A summary of the recommended rehabilitation work for the Lorne Bridge is provided in Table 2 to Table 5 below.

In accordance with the 2018 Ontario Structure Inspection Manual (OSIM), with structures older than 30 years
with critical components in poor condition, it is recommended that an Enhanced OSIM inspection be completed
every 6 years in order to monitor member deterioration, until such time that a major rehabilitation is completed
to address the poor condition members.

Table 2: Rehabilitation Works Recommended — Lorne Arch Bridge

Item

Rehabilitation Work

Location

1.0

Concrete repair work

East and West abutments (East shared with Lorne Girder
Bridge)

East abutment access chamber

East & West Pier, including underpinning and at top,
especially non-vertical areas

Spandrel walls

Deck cantilever soffit, especially north side

Soffit of bridge deck

Concrete barrier and curb

2.0

Replace spalled deck corbels

East Abutment access chamber. West Abutment

3.0

Crack sealing

East and West abutments
West Pier
Underside of arches

4.0

FRP mesh reinforcement

East & West Pier chamber walls

Spandrel walls where horizontal and vertical cracks are
present

Bridge longitudinal cracks along top side of arches
Underside of arches at midspan (if strengthening required
to remove load rating)

5.0

Replacement of expansion joints

Both ends of arch bridge

6.0

Deck waterproofing and asphalt
replacement

Entire bridge deck

5.0

Cleaning and maintenance

Remove pigeon excrement on top of arches top faces near
midspans and other locations of concentration
Flush expansion joints after winter season to remove debris

Notes:
1.

East end of bridge of the arch span is shared with the west end of the girder pan.
2. Recommend completing a new detailed deck condition survey in advance of detailed design
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Table 3: Rehabilitation Works Recommended — Lorne Girder Bridge

Item

Rehabilitation Work

Location

1.0

Concrete repair work

West abutments

Repair delamination of northern box girder at east
abutment

Deck cantilever soffit, especially north side
Concrete barrier and curb

2.0

Crack sealing

West abutment

3.0

Replacement of expansion joint
seals

Both ends of girder bridge

4.0

Replace bearings

East and west abutments

5.0

Deck waterproofing and asphalt
replacement

Entire bridge deck

6.0

Cleaning and maintenance

Flush expansion joints after winter season to remove debris
Clean graffiti from east abutment face

Notes:

1. West abutment of girder span is shared with the east end of the arch span.
2. Recommend completing a new detailed deck condition survey in advance of detailed design

Table 4: Rehabilitation Works Recommended — Lorne Bridge Pedestrian Underpass

Item

Rehabilitation Work

Location

1.0

Concrete repair work

Barrel/ walls / of culvert

20

Repair/waterproof joints between
culvert sections

Throughout length of culvert, primarily three joints at each
end

3.0

Repair/replace tunnel light

Within underpass

Table 5:

Rehabilitation Works Recommended — East Bank Retaining Walls

Item

Rehabilitation Work

Location

1.0

Repair or replace

upper retaining wall (adjacent to girder span east
abutment). Repairs include repairing the crown, locations of
concrete disintegration, and construction joints.

2.0

Remove

Concrete retaining wall adjacent to girder span west
abutment. Utilize minor slopes in-place of wall
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9. LIMITATIONS

The following limitations are applicable to this load limit evaluation report:

e This report is intended exclusively for the Client(s) named in the report. The material in it reflects our
best judgment in light of the information reviewed by GM BluePlan Engineering Limited at the time of
preparation. Unless otherwise agreed in writing by GM BluePlan Engineering Limited, this report shall
not be used to imply warranty as to the fitness of the property for a particular purpose. This report is not
a certification of compliance with past or present regulations. No portion of this report may be used as a
separate entity, it is written to be read in its entirety.

e Only the specific information identified has been reviewed. GM BluePlan Engineering Limited is not
obligated to identify mistakes or insufficiencies in the information obtained from the various sources or
to verify the accuracy of the information. GM BluePlan Engineering Limited may use such specific
information obtained in performing its services and is entitled to rely upon the accuracy and
completeness thereof.

e This assessment does not wholly eliminate uncertainty regarding the potential for existing or future
losses in connection with a property. No physical or destructive testing has been performed unless
specifically recorded. Conditions existing, but not recorded, were not apparent given the level of study
undertaken. We can perform further investigation on items of concern, if so required.

We thank you for engaging the services of GM BluePlan Engineering Limited, and trust that this report provides
the information that you require at this time. If you have any questions, or if we may be of further assistance,
please do not hesitate to contact us.

Your truly,

GM BLUEPLAN ENGINEERING LIMITED

Per: f Per:
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Jens Hummel, P.Eng & OF Jack Tumer, P.Eng.
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ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 131
SUMMARY ACTION REPORT
ADDITIONAL INVESTIGATIONS
Priority Inspection Date
Investigations, Inspections, Surveys Recommended
Biennial OSIM Normal 21/Jul/2022
REPAIR AND REHABILITATION REQUIRED Priority
Repair and Rehabilitation Required 6-10 Years 1-5 Years Comments
Abutment X Rehabilitate
Wingwalls X Rehabilitate
Sidewalk (approaches & deck) X Rehabilitate
Wearing Surface (approaches & deck) X Rehabilitate
Barrier Walls X Rehabilitate
Soffit (exterior, ends & interior) X Rehabilitate
Expansion Joints X Replace
Piers X Rehabilitate
Arch Rib, Bottom Chord X Rehabilitate
Spandrel Columns X Rehabilitate
MAINTENANCE NEEDS Priority
Maintenance Needs 2 Years 1 Year Urgent
Signs - Replace X
Utilities - Repair ducts X
Railing Systems - Repair X
Expansion Joints - Bridge Cleaning X
Embankments - Tree/vegetation maintenance X




BRIDGE

ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

Structure ID: 131

INVENTORY DATA:

Structure Name

Lorne Bridge-Arch

Under Structure:

Navigable Water (1 Non-Navigable Water

Main Hwy/Road # O Rail O Road [0 Pedestrian [ Other
On Structure: ] Rail Road [ Pedestrian [ Other
Road Name: Colborne Street West
Structure Location  0.05 km S of Brant Ave
Latitude 43.137222 Longitude -80.27
[] Not Cons. [] Cons./Not App. [ List/Not Desig.

Owner(s) City of Brantford Heritage

Designation ] Desig./not List (] Desig. & List
MTO Region Southwestern Road Class [ Freeway [ Arterial [ Collector Local
MTO District - Posted Speed 50 km/h No. of Lanes 5
Old County Brant AADT 27133 % Trucks 10
Geographic Twp. . Special Routes Transit Truck School [ Bicycle
Structure Type Spandrel Arch

Detour Length Around

Structure - (km)
Total Deck Length 130.50 (m) Fill on Structure - (m)
Overall Str. Width 22.90 (m) Skew Angle 0 (Degrees)
Total Deck Area 2988.45 (m2) Direction of Structure E-W
Roadway Width 17.40 (m) No. of Spans 3
Span Lengths 41.7;46.9; 41.7 (m)

Overall Condition Rating Fair
Bridge Condition Index (BCI) 64.9

HISTORICAL DATA
Year Built 1924 Last OSIM Inspection 2017
Year of Last Major Rehab. 1980 Last Enhanced OSIM Inspection 7/29/2014
Current Load Limit - (tonnes) Last Bridge Master Inspection 7/29/2014
Load Limit By-Law # - Last Evaluation -
By-Law Expiry Date - Last Underwater Inspection 7/29/2014
Min. Vertical Clearance 12.5 (m) Last Condition Survey 7/29/2014

Rehabilitation History: (Date / Description)
12/31/1980: Deck Replacement




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 131

Scheduled Improvements:

Regional Priority Number Programmed Work Year

Nature of Program Work:

Appraisal Indices: Comments

Fatigue

Seismic

Scour

Flood

Geometrics

Barrier

Curb

Load Capacity




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 131
FIELD INSPECTION INFORMATION

Date of Inspection: 20-Jul-2020 Type of Inspection:  [] OSIM Enhanced OSIM

Inspector: Sabrina Dexter, Transportation Structures Engineer

Others in Party: Ted Walls, Survey Party Chief & Ali Babaei, Field Survey Technician

Access Equipment Used: Binoculars, sounding hammer, measuring tape, digital camera, drone

Weather: Sunny

Temperature: 28°C

ADDITIONAL INVESTIGATION REQUIRED

Priority

Estimated Cost

None Normal Urgent

Rehabilitation/Replacement Study:

Material Condition Survey

Detailed Deck Condition Survey:

Non-destructive Delamination Survey of Asphalt- Covered Deck:

Concrete Substructure Condition Survey:

Detailed Coating Condition Survey:

Detailed Timber Investigation:

Underwater Investigation:

Fatigue Investigation:

Seismic Investigation:

Structure Evaluation:

Monitoring

Monitoring of Deformations, Settlement and Movements:

2 B2 B2l B2l B2 B2 Bl B B B R A El
]

Monitoring Crack Widths:

By Client

Load Posting — Estimated Load Limit I

Total Cost $ -

Investigation Notes:

Continue ongoing annual monitoring of crack widths in piers and arches.

OVERALL STRUCTURAL NOTES:

Recommended Work on Structure: 1 None ] Minor Rehab.

Major Rehab.

] Replace

Timing of Recommended Work: 1to 5 Years ] 6 to 10 Years

Overall Comments:

years. Maintenance work required.

Overall, structure is in fair condition. Spalls, delamination and wide cracks on abutments, wingwalls, piers, parapet walls, sidewalk, arch
rib and spandrels. Potholes and wide unsealed cracks in wearing surface. The structure is recommended to undergo a rehabilitation in 1-5

Date of Next Inspection: 21-Jul-2022

Suspected Performance Deficiencies

00 None 06 Bearing not uniformly loaded/unstable 12
01 Load carrying capacity 07 Jammed expansion joint 13
02 Excessive deformations (deflections & rotation) 08 Pedestrian/vehicular hazard 14
03 Continuing settlement 09 Rough riding surface 15
04 Continuing movements 10 Surface ponding 16
05 Seized bearings 11 Deck drainage

Maintenance Needs

01 Lift and swing bridge maintenance 07 Repair of structural steel

02 Bridge cleaning 08 Repair of bridge concrete
03 Bridge handrail maintenance 09 Repair of bridge timber

04 Painting steel bridge structures 10 Bailey bridges maintenance
05 Bridge deck joint repair 11 Animal/pest control

06 Bridge bearing maintenance 12 Bridge surface repair

13

15
16
17
18

Slippery surfaces
Flooding/channel blockage
Undermining of foundation
Unstable embankments
Other

Erosion control at bridges

Concrete sealing

Rout and seal

Bridge deck drainage

Scaling (loose Concrete or ACR Steel)
Other




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 131

ELEMENT DATA
Element Group: Abutment Length:
Element Name: Abutment Walls Width: 19.51
Location: East and West Height: 10.00
Material: Cast-in-place concrete Count: 2
Element Type: Conventional Closed Total Quantity: 390.20
Environment: Benign Limited Inspection: O
Protection System

Units Excellent Good Fair Poor
Condition Data:

m’ 0.00 264.20 77.00 49.00

Comments:

arch rib extends down both abutments, full height. Delamination of concrete patches. Severe delamination and spalling on E abutment.

Partially covered with graffiti. Light to severe scaling throughout. Rust staining. Narrow to wide vertical cracks; full length longitudinal crack observed on the

Performance Deficiencies: 00 None
Recommended Work: Rehab [ Replace Maintenance Needs: [Jurgent [J1 Year [ 2 Years
1-5 Years [] 6 - 10 Years 00 None
Repair poor concrete

Element Group: Abutment Length: 9.35
Element Name: Wingwalls Width:
Location: NE, NW, SE, SW Height: 7.00
Material: Cast-in-place concrete Count: 4
Element Type: Reinforced Concrete Total Quantity: 261.80
Environment: Moderate Limited Inspection: [
Protection System

Units Excellent Good Fair Poor
Condition Data:

m’ 0.00 193.80 40.00 28.00

Comments:

Spalls with exposed rebar and delamination at corners of walls. Light to medium scaling.Narrow pattern cracks. Narrow to wide cracks with wet staining and
efflorescence. Wide cracks, delamination, and spalls with exposed rebar on patches and at base of NW wingwall.

Repair poor concrete

Performance Deficiencies: 00 None
Recommended Work: Rehab ] Replace Maintenance Needs: [Jurgent [J1 Year [1 2 Years
1-5 Years [0 6 - 10 Years 00 None




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 131

ELEMENT DATA
Element Group: Accessories Length:
Element Name: Signs Width:
Location: North and South side of bridge Height:
Material: Count: 9
Element Type: Total Quantity: 9.00
Environment: Severe Limited Inspection: O
Protection System

Units Excellent Good Fair Poor
Condition Data:

Each 0.00 5.00 2.00 2.00
Comments:

Bridge Ices - 2 (Good); No Diving, Jumping or Swimming Sign - 1 (Good); Regulatory, information and direction signs - 4 (Trucks & Turning Lane in Fair;
Parking & Arrow in Good).
On NE wingwall - Caution Bikes (Poor); Slow (Poor)

Performance Deficiencies: 00 None
Recommended Work: [] Rehab [ Replace Maintenance Needs: [ Urgent 1 Year [ 2 Years
O 1-5 Years [ 6 - 10 Years 18 Other

Replace signs on NE WW

Element Group: Accessories Length:
Element Name: Utilities Width:
Location: Bell ducts/Hydro lines below deck Height:
Material: Plastic Count: 8
Element Type: Total Quantity: 8.00
Environment: Benign Limited Inspection: ]
Protection System

Units Excellent Good Fair Poor
Condition Data:

Each 0.00 0.00 8.00 0.00
Comments:
Some ducts are disconnected and/or broken.
Performance Deficiencies: 00 None
Recommended Work: [[] Rehab ] Replace Maintenance Needs: ] Urgent 1 Year [1 2 Years

[J1-5 Years [ 6 - 10 Years 18 Other

Repair ducts




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 131

ELEMENT DATA
Element Group: Accessories Length:
Element Name: Utilities Width:
Location: Light poles on deck level, N/S deck fascia Height:
Material: Steel Count: 6
Element Type: Total Quantity: 6.00
Environment: Moderate Limited Inspection: O
Protection System

Units Excellent Good Fair Poor
Condition Data:

Each 0.00 6.00 0.00 0.00
Comments:
Electrical boxes in good condition, one box with narrow ck. Pothole in asphalt filled old box in N sidewalk.
Performance Deficiencies: 00 None
Recommended Work: [] Rehab [ Replace Maintenance Needs: Jurgent [J1 Year [ 2 Years

O 1-5 Years [ 6- 10 Years 00 None

Element Group: Approaches Length: 6.00
Element Name: Approach Slabs Width: 17.37
Location: East and West Height:
Material: Cast-in-place concrete Count: 2
Element Type: Total Quantity: 208.40
Environment: Moderate Limited Inspection:
Protection System

Units Excellent Good Fair Poor
Condition Data:

m’ 0.00 193.40 15.00 0.00
Comments:
Not visible; assumed to be generally in good condition.
Performance Deficiencies: 00 None
Recommended Work: [[] Rehab ] Replace Maintenance Needs: [Jurgent [J1 Year [1 2 Years
O1-5 Years 06 - 10 Years 00 None




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 131

ELEMENT DATA

Element Group: Approaches Length:

Element Name: Drainage Width:

Location: North and South sides of approaches Height:

Material: Steel Post and Panel Count: 4

Element Type: Drain Pipes and Basins Total Quantity: 4.00

Environment: Severe Limited Inspection: O

Protection System

Condition Data: Units Excellent Good Fair Poor
Each 0.00 4.00 0.00 0.00

Comments:

Minor surface corrosion.

Performance Deficiencies: 00 None

Recommended Work: L1 Rehab L] Replace Maintenance Needs: [ Urgent 12 Years

[11-5 Years [ 6-10 Years 00 None

Element Group: Approaches Length: 6.00

Element Name: Wearing Surface Width: 17.37

Location: North and South Height:

Material: Asphalt Count: 2

Element Type: Total Quantity: 208.40

Environment: Severe Limited Inspection: O

Protection System

Condition Data: Units Excellent Good Fair Poor

m’ 0.00 133.40 45.00 30.00

Comments:

length sealed cracks.

Longitudinal and transver medium to wide sealed and unsealed cracks. Light wheel track rutting. Potholes at joints. W approach wearing surface has 6 full

Mill and resurface

Performance Deficiencies: 00 None
Recommended Work: Rehab LI Replace Maintenance Needs: [ Urgent [] 2 Years
1-5 Years [16-10 Years 00 None




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 131
ELEMENT DATA
Element Group: Approaches Length: 6.00
Element Name: Sidewalks and Medians Width: 2.49
Location: North and South Height: 0.20
Material: Cast-in-place concrete Count: 4
Element Type: Total Quantity: 59.80
Environment: Severe Limited Inspection: O
Protection System
Condition Data: Units Excellent Good Fair Poor
m’ 0.00 45.80 10.00 4.00
Comments:
Rust staining. Light scaling. Narrow to wide longitudinal and transverse cracks. Spalls and delamination at NW and SW approach.
Performance Deficiencies: 00 None
Recommended Work: Rehab L] Replace Maintenance Needs: Ourgent [1Year [12Years
1-5 Years [16-10 Years 00 None
Repair poor concrete

Element Group: Barrier Length: 142.50
Element Name: Barrier/Parapet Walls Width: 0.20
Location: North and South, Interior (Road) & Top Face Height: 0.75
Material: Cast-in-place concrete Count: 2
Element Type: Parapet wall w/single railing Total Quantity: 270.80
Environment: Severe Limited Inspection: |
Protection System

Units Excellent Good Fair Poor
Condition Data:

m 0.00 195.80 50.00 25.00

Comments:

Length includes approaches. Narrow to wide vertical stained cracks. Severe abrasions on road face of S parapet. Delamination at multiple post locations on S
parapet. Light scaling and rust staining throughout. Stained pattern cracks throughout. Longitudinal cracks/delamination at top face. Large spall at SW parapet.
Large delamination on S wall @ midspan.

Repair spalled and delminated concrete

Performance Deficiencies: 00 None
Recommended Work: Rehab [ Replace Maintenance Needs: [JUrgent  [J1 Year [ 2 Years
1-5 Years [16-10 Years 00 None




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 131

ELEMENT DATA
Element Group: Barrier Length: 142.50
Element Name: Barrier/Parapet Walls Width:
Location: North and South, Exterior (Sidewalk) Height: 0.50
Material: Cast-in-place concrete Count: 2
Element Type: Parapet wall w/single railing Total Quantity: 142.50
Environment: Severe Limited Inspection: O
Protection System

Units Excellent Good Fair Poor
Condition Data:

m 0.00 69.50 50.00 23.00

Comments:

Length includes approaches. Narrow to wide vertical stained cracks. Delamination at multiple post locations on S parapet. Light scaling and rust staining
throughout. Stained pattern cracks throughout. Large spall with exposed rebar @ SW.

missing spindle at SE.

Performance Deficiencies: 00 None
Recommended Work: Rehab ] Replace Maintenance Needs: [ Urgent [ 1 Year [ 2 Years
1-5 Years 1 6- 10 Years 00 None
Repair spalled and delminated concrete

Element Group: Barrier Length: 142.50
Element Name: Railing Systems Width:
Location: North and South Sidewalk Exterior Railing Height: 1.07
Material: Aluminum Count: 2
Element Type: Aluminum Post and Panels Total Quantity: 285.00
Environment: Severe Limited Inspection: |
Protection System Hot dip galvanizing

Units Excellent Good Fair Poor
Condition Data:

m 0.00 273.00 7.00 5.00

Comments:

Length includes approaches. Isolated permanent deformations of spindles. Grout disintegrated at several railing post base plates. Severe deformation and

Repair railing

Performance Deficiencies: 00 None
Recommended Work: 1 Rehab [ Replace Maintenance Needs: U Urgent 1Year [2Years
[]1-5Years []6-10 Years 03 Bridge handrail maintenance




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 131

ELEMENT DATA
Element Group: Barrier Length: 142.50
Element Name: Railing Systems Width:
Location: North and South Railing on top of Parapet Height:
Material: Aluminum Count: 2
Element Type: Aluminum Post and Panels Total Quantity: 285.00
Environment: Severe Limited Inspection: O
Protection System Hot dip galvanizing

Units Excellent Good Fair Poor
Condition Data:

0.00 0.00 244.00 35.00 6.00
Comments:

Length includes approaches. Abrasions from vehicle impact. Damaged railing splice and weld crack between post and base plate on N parapet railing at NE
joint. Loose top rail connection at NE. Missing cap on SE.

Performance Deficiencies: 00 None
Recommended Work: ] Rehab [ Replace Maintenance Needs: [ Urgent 1 Year [ 2 Years
[]1-5 Years [16-10 Years 03 Bridge handrail maintenance
Repair railing
Element Group: Coatings Length: 142.50
Element Name: Railing Systems/Hand Railings Width:
Location: North and South Sidewalk Exterior Railings Height: 1.07
Material: Other Count: 2
Element Type: Hot Dip Galvanizing Total Quantity: 305.00
Environment: Severe Limited Inspection: O
Protection System Hot Dip Galvanizing
Units Excellent Good Fair Poor
Condition Data:
m’ 0.00 265.00 30.00 10.00
Comments:
Light abrasions, Light flaking and discolouration of grey to grey-black throughout.
Performance Deficiencies: 00 None
Recommended Work: 1 Rehab ] Replace Maintenance Needs: Ourgent  [J1Year [J2Years
[J1-5Years [ 6 - 10 Years 00 None




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 131

ELEMENT DATA

Element Group: Coatings Length: 142.50

Element Name: Railing Systems/Hand Railings Width:

Location: North/South Railings on top of Parapet Walls Height: 0.60

Material: Other Count: 2

Element Type: Hot Dip Galvanizing Total Quantity: 171.00

Environment: Severe Limited Inspection: O

Protection System Hot Dip Galvanizing

Condition Data: Units Excellent Good Fair Poor
m’ 0.00 146.00 20.00 5.00

Comments:

Light abrasions from vehicle impact and light coating discolouration.

Performance Deficiencies: 00 None

Recommended Work: L1 Rehab L] Replace Maintenance Needs: O urgent [1 Year [12 Years

[11-5 Years [ 6-10 Years 00 None

Element Group: Deck Length: 130.50

Element Name: Deck Top Width: 19.50

Location: Top of deck Height:

Material: Cast-in-place Concrete Count: 1

Element Type: Cast-in-place Concrete on Supports Total Quantity: 2544.80

Environment: Severe Limited Inspection:

Protection System Waterproofing and Asphalt

Condition Data: Units Excellent Good Fair Poor
m’ 0.00 2294.80 250.00 0.00

Comments:

Not visible. Bottom-up defects such as map cracks and pot holes observed on wearing surface. Assumed to be generally in good condition.

Performance Deficiencies: 00 None
Recommended Work: [ Rehab LI Replace Maintenance Needs: [(JUrgent [ 1 Year [1 2 Years
[J1-5Years [16-10 Years 00 None




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 131

ELEMENT DATA

Element Group: Deck Length:

Element Name: Drainage System Width:

Location: North and South Height:

Material: Steel Count: 4

Element Type: Metal Drain Pipes Total Quantity: 4.00

Environment: Severe Limited Inspection: O

Protection System Hot dip galvanizing

Condition Data: Units Excellent Good Fair Poor
Each 0.00 4.00 0.00 0.00

Comments:

Light corrosion and loss of protective coating.

Performance Deficiencies: 00 None

Recommended Work: L1 Rehab L] Replace Maintenance Needs: Ourgent [1Year [12Years

[11-5 Years [ 6-10 Years 00 None

Element Group: Deck Length: 126.50

Element Name: Soffit - Thin Slab Width: 2.74

Location: Exterior (Overhangs) Height: 0.31

Material: Cast-in-place Concrete Count: 2

Element Type: Total Quantity: 770.40

Environment: Moderate Limited Inspection: O

Protection System

Condition Data: Units Excellent Good Fair Poor

m’ 0.00 645.40 75.00 50.00

Comments:

Stained and unstained medium to wide cracks, some with efflorescence. Delamination and spalls with exposed rebar. Honeycombing. Wet areas.

Repair poor concrete

Performance Deficiencies: 00 None
Recommended Work: Rehab LI Replace Maintenance Needs: Jurgent [d1Year [12Years
1-5 Years [16-10 Years 00 None




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 131

ELEMENT DATA

Element Group: Deck Length: 2.00

Element Name: Soffit - Thin Slab Width: 22.86

Location: Ends Height:

Material: Cast-in-place Concrete Count: 2

Element Type: Total Quantity: 91.40

Environment: Benign Limited Inspection: O

Protection System

Condition Data: Units Excellent Good Fair Poor
m’ 0.00 56.40 20.00 15.00

Comments:

Spalls with exposed corroded rebar. Wet and stained due to joints leaking at NE & NW corners of deck. Rust staining on thickened ends of deck soffit.

Performance Deficiencies: 00 None
Recommended Work: Rehab L] Replace Maintenance Needs: Ourgent [1Year [12Years
1-5 Years [16-10 Years 00 None
Repair poor concrete
Element Group: Deck Length: 126.50
Element Name: Soffit - Thin Slab Width: 17.37
Location: Interior Height:
Material: Cast-in-place Concrete Count: 1
Element Type: Total Quantity: 2197.30
Environment: Benign Limited Inspection: U
Protection System
Condition Data: Units Excellent Good Fair Poor
m’ 0.00 2119.30 60.00 18.00
Comments:
Stained hairline cracks. Spalls and delamination.
Performance Deficiencies: 00 None
Recommended Work: Rehab LI Replace Maintenance Needs: Jurgent [d1Year [12Years
1-5 Years [J 6 - 10 Years 00 None

Repair poor concrete




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 131
ELEMENT DATA
Element Group: Deck Length: 130.50
Element Name: Wearing Surface Width: 17.37
Location: Top of deck Height: 0.00
Material: Asphalt Count: 1
Element Type: Total Quantity: 2266.80
Environment: Severe Limited Inspection: O
Protection System
Condition Data: Units Excellent Good Fair Poor

m’ 0.00 1186.80 600.00 480.00

Comments:

joints.

Medium to wide longitudinal and transverse unsealed cracks throughout. Light raveling. Light wheel track rutting. Light to medium map cracks and potholes at

Performance Deficiencies: 00 None
Recommended Work: Rehab L] Replace Maintenance Needs: Ourgent [1Year [12Years
1-5 Years [ 6-10 Years 00 None
Patch, waterproof, pave
Element Group: Joints Length: 20.11
Element Name: Armouring/Retaining Devices Width:
Location: Each End of the Bridge Height:
Material: Steel Count: 8
Element Type: Total Quantity: 160.90
Environment: Severe Limited Inspection: O
Protection System Hot dip galvanizing
Condition Data: Units Excellent Good Fair Poor
m 0.00 6.90 84.00 70.00
Comments:
Permanent deformations at eastbound lanes. Light corrosion.
Performance Deficiencies: 00 None
Recommended Work: [ Rehab Replace Maintenance Needs: Jurgent [d1Year [12Years
1-5 Years [ 6- 10 Years 00 None




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 131

ELEMENT DATA

Element Group: Joints Length: 17.37

Element Name: Concrete End Dams Width: 0.30

Location: Each End of the Bridge Height:

Material: Concrete Count: 4

Element Type: Total Quantity: 20.80

Environment: Severe Limited Inspection: O

Protection System

Condition Data: Units Excellent Good Fair Poor

m’ 0.00 6.80 7.00 7.00

Comments:

Light to severe scaling thoughout. Shallow spalls throughout.

Performance Deficiencies: 00 None

Recommended Work: L1 Rehab Replace Maintenance Needs: Ourgent [1Year [12Years

1-5 Years [ 6-10 Years 00 None

Element Group: Joints Length: 20.11

Element Name: Seals/Sealants Width:

Location: Each End of Bridge Height:

Material: Other Count: 2

Element Type: Compressed Seal Total Quantity: 2.00

Environment: Severe Limited Inspection: O

Protection System

Condition Data: Units Excellent Good Fair Poor
Each 0.00 0.00 2.00 0.00

Comments:

Unable to inspect seals for rips and tears due to accumulation of debris. Signs of leakage on substructure indicate that seals are torn in some places and could

be in fair to poor condition.

Performance Deficiencies: 00 None
Recommended Work: [ Rehab Replace Maintenance Needs: [ Urgent 1Year [ 2 Years
1-5 Years [16-10 Years 02 Bridge cleaning

Clean joint seals annually




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 131
ELEMENT DATA
Element Group: Embankments and Streams Length:
Element Name: Embankments Width:
Location: NE, NW, SE, SW Height:
Material: Count: 4
Element Type: Total Quantity: 4.00
Environment: Benign Limited Inspection: O
Protection System Other
Condition Data: Units Excellent Good Fair Poor
Each 0.00 2.00 2.00 0.00
Comments:
The west embankment slopes are steep, but are generally well protected.
Performance Deficiencies: 00 None
Recommended Work: [ Rehab L] Replace Maintenance Needs: [ Urgent 2 Years
[11-5 Years [ 6-10 Years 18 Other
Tree/vegetation maintenance
Element Group: Embankments and Streams Length:
Element Name: Slope Protection Width:
Location: All quadrants E/W Abutments Height:
Material: Count: 4
Element Type: Total Quantity: 4.00
Environment: Benign Limited Inspection: U
Protection System Other
Condition Data: Units Excellent Good Fair Poor
Each 0.00 0.00 4.00 0.00
Comments:
Trees have displaced rocks on W embankments.
Performance Deficiencies: 00 None
Recommended Work: [ Rehab LI Replace Maintenance Needs: [ Urgent [] 2 Years
[J1-5Years [ 6- 10 Years 00 None




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 131

ELEMENT DATA

Element Group: Embankments and Streams Length:

Element Name: Streams and Waterways Width:

Location: All Height:

Material: Count: 1

Element Type: Total Quantity: 1.00

Environment: Limited Inspection: O

Protection System

Condition Data: Units Excellent Good Fair Poor
All 0.00 1.00 0.00 0.00

Comments:

Performance Deficiencies: 00 None

Recommended Work: L1 Rehab L] Replace Maintenance Needs: O urgent [1 Year [1 2 Years

[11-5 Years [ 6-10 Years 00 None

Element Group: Foundations Length:

Element Name: Foundation (Below ground level) Width:

Location: Below Abutments and Piers Height:

Material: Cast-in-place Concrete Count: 4

Element Type: Spread Total Quantity: 4.00

Environment: Benign Limited Inspection:

Protection System

Condition Data: Units Excellent Good Fair Poor
N/A 0.00 0.00 4.00 0.00

Comments:

Assumed in fair condition based on age of original substructure.

Performance Deficiencies: 00 None

Recommended Work: [ Rehab LI Replace Maintenance Needs: [(JUrgent [ 1 Year [1 2 Years

[J1-5Years [ 6- 10 Years 00 None




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 131

ELEMENT DATA

Element Group: Piers Length: 3.65

Element Name: Shafts/Columns/Pile Bents Width: 16.60

Location: East and West Pier, Inside Walls Height: 6.70

Material: Cast-in-place Concrete Count: 4

Element Type: Concrete Shafts, Pier Walls Total Quantity: 542.70

Environment: Benign Limited Inspection: O

Protection System

Condition Data: Units Excellent Good Fair Poor
m’ 0.00 417.70 70.00 55.00

Comments:

Staining and wet areas. Honeycombing. Severe scaling, delamination and spalling. Medium to wide cracks.
Parsons 2014: Engaged columns (or pilaster as referred on the dwg.) were observed to have severe spalls, exposed reinforcement, and medium to wide cracks.

Performance Deficiencies: 00 None
Recommended Work: Rehab L] Replace Maintenance Needs: O Urgent [J1 Year [ 2 Years
1-5 Years [16-10 Years 00 None
Repair poor concrete; seal cracks
Element Group: Piers Length: 8.44
Element Name: Shafts/Columns/Pile Bents Width: 19.48
Location: East and West Pier, Outside Walls Height: 12.46
Material: Cast-in-place Concrete Count: 4
Element Type: Concrete Shafts, Pier Walls Total Quantity: 1391.50
Environment: Benign Limited Inspection: U
Protection System
Condition Data: Units Excellent Good Fair Poor
m’ 0.00 966.50 225.00 200.00

Comments:

Stained and unstained medium to wide cracks. Medium pattern cracks. Severe delamination and spalls. Disintigration. Patches from previous rehab noted.
Light to severe scaling. Honeycombing and wet areas. Longitudinal cracks observed on the arch ribs continue full height on the vertical walls.

Repair poor concrete; seal cracks

Performance Deficiencies: 00 None
Recommended Work: Rehab LI Replace Maintenance Needs: [(JUrgent [ 1 Year [1 2 Years
1-5 Years [16-10 Years 00 None




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 131

ELEMENT DATA

Element Group: Sidewalks /Curbs Length: 130.50

Element Name: Sidewalks and Medians Width: 2.49

Location: North and South Height: 0.20

Material: Cast-in-place concrete Count: 2

Element Type: Total Quantity: 649.90

Environment: Severe Limited Inspection: O

Protection System

Condition Data: Units Excellent Good Fair Poor
m’ 0.00 519.90 110.00 20.00

Comments:

Rust staining. Light scaling. Isolated delamination. Narrow to wide longitudinal and transverse cracks. Trip hazard at NW patched location. Severe
delmaination on N and S side approx. over centre span and west span.

Performance Deficiencies: 00 None
Recommended Work: Rehab L] Replace Maintenance Needs: O uUrgent [J1 Year [ 2 Years
1-5 Years [16-10 Years 00 None

Repair poor concrete

Element Group: Trusses/Arches Length: 128.16

Element Name: Bottom Chords Width: 17.38

Location: Arch Rib, Bottom and Exterior Face Height: 1.08

Material: Cast-in-place concrete Count: 1

Element Type: Total Quantity: 2504.20

Environment: Benign Limited Inspection: U

Protection System

Condition Data: Units Excellent Good Fair Poor
m’ 0.00 2154.20 190.00 160.00

Comments:

Stained and unstained medium to wide cracks, some with efflorescence. Full length longitudinal crack extending down supports. Severe delamination and
spalls. Previous patches noted. Light to severe scaling. Honeycombing and wet areas. Crack gauges on all three spans.

Performance Deficiencies: 00 None

Recommended Work: Rehab LI Replace Maintenance Needs: [(JUrgent [ 1 Year [1 2 Years
1-5 Years []16-10 Years 00 None
Repair poor concrete; seal cracks




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 131
ELEMENT DATA
Element Group: Trusses/Arches Length: 129.36
Element Name: Bottom Chords Width: 17.38
Location: Arch Rib, Top Face Height:
Material: Cast-in-place concrete Count: 1
Element Type: Total Quantity: 2248.30
Environment: Benign Limited Inspection: O
Protection System
Condition Data: Units Excellent Good Fair Poor

m’ 0.00 1638.30 315.00 295.00

Comments:

and delamination on patches.

Localized poor areas, specifically at the cells near the abutments and piers. Severe scaling, medium to wide cracks, spalls and delamination. Localized exposed
rebar. Medium to wide longitudinal crack running almost through entire length of bridge. Narrow to medium pattern, transverse and longitudinal cracks.Spalls

Performance Deficiencies: 00 None
Recommended Work: Rehab L] Replace Maintenance Needs: O uUrgent [J1 Year [ 2 Years
1-5 Years [16-10 Years 00 None
Repair poor concrete; seal cracks
Element Group: Trusses/Arches Length: 0.35
Element Name: Verticals/Diagonals Width: 17.38
Location: Spandrel Columns Height: 2.62
Material: Cast-in-Place Concrete Count: 43
Element Type: Rectangular Solid Total Quantity: 4459.50
Environment: Benign Limited Inspection: U
Protection System
Condition Data: Units Excellent Good Fair Poor
m’ 0.00 4216.50 128.00 115.00

Comments:

Covered with graffiti. Spalls and delamination at the bottom of many spandrel column connections with arch rib. Spalls and delamination of patches. Light to
severe scaling. Efflorescence staining. Hairline to wide horizontal and vertical cracks. Cracks on arch rib continue vertically on spandrels. Wide
cracks/delamination/spall on N & S faces of 3 spandrels in W span.

Repair poor concrete; seal cracks

Performance Deficiencies: 00 None
Recommended Work: Rehab LI Replace Maintenance Needs: [(JUrgent [ 1 Year [1 2 Years
1-5 Years [16-10 Years 00 None
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2020-07-20 12:32

Photo 1 — North Elevation

Photo 2 — South Elevation



Z020-07-20 12:28

Photo 3 — Wearing surface, looking West

Photo 4 — West Expansion Joint



2020-07-20 09:71

Photo 5 — South Sidewalk, Looking West

2028-07-20 12:36

Photo 6 — East Abutment



Photo 7 — NE Wingwall

Photo 8 — West Pier, North and East Face
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Photo 9 — Upstream (North)

2020-07-20 12:25

Photo 10 — Downstream (South)



Photo 11 — Exterior Barrier Wall, Spall on Pedestal (Typ)
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Photo 12 — South Exterior Railing, Impact Damage and Missing Spindle



Photo 13 — North Exterior Railing, Typical Spindle Repair

Photo 14 — North Sidewalk, Ponding



2020-07-20 13:08

Photo 15 — North Sidewalk, Wide Transverse Cracks(Typ)

. 2020-07-2012:25

Photo 16 — Light Rusting of Bolts
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Z020-07-20 09:10

2020-07-20 09:21

Photo 18 — South Interior Barrier, SE Approach Expansion Joint, Spall & Delamination



2020-07-20 09:17

Photo 19 — South Interior Barrier Wall, Wide Horizontal & Vertical Stained Cracks, Delaminations and Spalls

Photo 20 — South Interior Barrier Wall, Inter Face, Wide Horizontal & Vertical Stained Cracks, Delaminations and Spalls
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2020-07-20 12:35

Photo 22 — East Abutment, NE Corner, Spalls & Delamination



2020-07-20 12:37

Photo 23 - East Abutment, Wide Vertical Crack, Full Height

2020-07-20 12:38

Photo 24 - East Pier, Severe Scaling & Erosion, Cracks with Efflorescence



2020-07-20 1

Photo 25 - West Pier, Severe Scaling & Erosion, Cracks with Efflorescence

. ZD20-07-20 12:20

Photo 26 - NW Wingwall, Delamination & Spall



2020-07-20 1508

Photo 28 - North Overhang, Delaminations & Spalls with Exposed Rebar



Photo 29 - Arch Rib, Bottom Face, & East Abutment, SE Corner, Spalls

2020-07-20 12:38

Photo 30 - Arch Rib, Bottom Face, Middle Span, Delaminations



2020-07-20 12:30

Photo 31 - Arch Rib, Bottom Face, East Span, Wide Longitudinal Crack

2020-07-20 12:38

Photo 32 - Utilities @ Southeast, Ducts Disconnected & Broken



Photo 33 - Spandrel Column, 2nd from East, SE Corner, Delamination

2020-07-20 11

Photo 34 - Centre Span, South Face of Bottom Chord, Spalls & Delaminations
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Photo 36 - East Span, Delamination on West Face of 1st Spandrel, Spalls on West Face of 2nd Spandrel



Photo 37 - West Span, Cracks & Suspected Delamination of Bottom Chord, North Face

Photo 38 - West Span, Delamination on North Face of Bottom Chord & North Face of Centre Spandrel



20 20-07-20 10:28

Photo 39 - West Span, Spalls with Exposed Rebar & Delamination of Bottom Chord, S Face, & Centre 3 Spandrels

g-07-20 12:39

Photo 40 - Bird Nest, East Pier, South Face



ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE

SUMMARY ACTION REPORT

Structure ID: 132

ADDITIONAL INVESTIGATIONS

Priority Inspection Date
Investigations, Inspections, Surveys Recommended
Biennial OSIM Normal 17-Dec-2021
REPAIR AND REHABILITATION REQUIRED Priority

Comments
Repair and Rehabilitation Required 6-10 Years 1-5 Years
East Abutment X Rehabilitate
West Abutment X Rehabilitate
Approach Wearing Surface X Rehabilitate
Deck top X Rehabilitate
Deck Soffit Interior X Rehabilitate
Deck Soffit Exterior X Rehabilitate
Deck Soffit Ends X Rehabilitate
Deck Wearing Surface X Rehabilitate
Concrete End Dams X Rehabilitate
Armoring/Retaining Device X Rehabilitate
Seals/Sealants X Replace
Retaining Walls X Replace

MAINTENANCE NEEDS Priority

Maintenance Needs 2 Years 1 Year Urgent
Utilities - Other - Replace missing bolts X




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 132
INVENTORY DATA:
Structure Name Lorne Bridge-Girder
Under Structure: [ Navigable Water [ Non-Navigable Water
Main Hwy/Road # [T Rail [ Road [+ Pedestrian [ Other
On Structure: [ Rail [+ Road | Pedestrian | Other
Road Name: Colborne Street West
Structure Location  10m S of Brant Ave
Latitude 43.137847 Longitude -80.269361
) [~ NotCons. | Cons./Not App. [ List/Not Desig.
Owner(s) City of Brantford Heritage
Designation [ Desig./not List [+] Desig. & List
MTO Region Southwestern Road Class [ Freeway [+ Arterial [ Collector [ Local
MTO District - Posted Speed 50 km/h No. of Lanes 5
Old County Brant AADT 27133 % Trucks 10
Geographic Twp. . Special Routes [< Transit [+ Truck  [“] School [ Bicycle
Structure Type Box Beams or Girders
Detour Length Around
Structure 5.00 (km)
Total Deck Length 19.81 (m) Fill on Structure 0.10 (m)
Overall Str. Width 24.17 (m) Skew Angle 0 (Degrees)
Total Deck Area 478.81 (m2) Direction of Structure E-W
Roadway Width 18.66 (m) No. of Spans 1
Span Lengths 19.80 (m)
Overall Condition Rating Fair
Bridge Condition Index (BCI) 63.7
HISTORICAL DATA
Year Built 1924 Last OSIM Inspection 2017
Year of Last Major Rehab. 1980 Last Enhanced OSIM Inspection 2014
Current Load Limit - (tonnes) Last Bridge Master Inspection -
Load Limit By-Law # - Last Evaluation -
By-Law Expiry Date - Last Underwater Inspection -
Min. Vertical Clearance - (m) Last Condition Survey -
Rehabilitation History: (Date / Description)
12/31/1980 - Deck Replacement




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM
BRIDGE Structure ID: 132

Scheduled Improvements:

Regional Priority Number Programmed Work Year

Nature of Program Work:

Appraisal Indices: Comments

Fatigue

Seismic

Scour

Flood

Geometrics

Barrier

Curb

Load Capacity




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 132
FIELD INSPECTION INFORMATION
Date of Inspection: 17-Dec-2019 Type of Inspection: ~ [+] OSIM [ | Enhanced OSIM
Inspector: Sabrina Dexter, Transportation Structures Engineer
Others in Party: Akhilesh Prabhu, Transportation Structures Intern
Access Equipment Used: Binoculars, sounding hammer, measuring tape, digital camera
Weather: Overcast
Temperature: -3°C
Priority )
ADDITIONAL INVESTIGATION REQUIRED Estimated Cost
None Normal Urgent
Rehabilitation/Replacement Study: $
Material Condition Survey $
Detailed Deck Condition Survey: $
Non-destructive Delamination Survey of Asphalt- Covered Deck: $
Concrete Substructure Condition Survey: $
Detailed Coating Condition Survey: $
Detailed Timber Investigation: $
Underwater Investigation: $
Fatigue Investigation: $
Seismic Investigation: $
Structure Evaluation: $
Monitoring $
Monitoring of Deformations, Settlement and Movements: $
Monitoring Crack Widths: $
Load Posting — Estimated Load Limit I Total Cost $
Investigation Notes:
OVERALL STRUCTURAL NOTES:
Recommended Work on Structure: ["TNone [ ] Minor Rehab. [+ Major Rehab. [ | Replace
Timing of Recommended Work: [+] 1 to 5 Years [ 6to0 10 Years
Overall Comments:
Structure is generally in fair condition, with cracks, delaminations and spalls on the abutment walls, ballast walls, barier walls, deck soffit
and and girder ends. Wide sealed and unsealed cracks on the wearing surface and deteriorations on the concrete end dams. The bridge is
recommended to undergo rehabilitation in 1-5 years. Concrete patch repair techniques are recommended and the retaining walls that are
extensively deteriorated should be replaced.
Date of Next Inspection: 17-Dec-2021
Suspected Performance Deficiencies
00 None 06 Bearing not uniformly loaded/unstable 12 Slippery surfaces
01 Load carrying capacity 07 Jammed expansion joint 13 Flooding/channel blockage
02 Excessive deformations (deflections & rotation) 08 Pedestrian/vehicular hazard 14 Undermining of foundation
03 Continuing settlement 09 Rough riding surface 15 Unstable embankments
04 Continuing movements 10 Surface ponding 16 Other
05 Seized bearings 11 Deck drainage
Maintenance Needs
01 Lift and swing bridge maintenance 07 Repair of structural steel 13 Erosion control at bridges
02 Bridge cleaning 08 Repair of bridge concrete 14 Concrete sealing
03 Bridge handrail maintenance 09 Repair of bridge timber 15 Rout and seal
04 Painting steel bridge structures 10 Bailey bridges maintenance 16 Bridge deck drainage
05 Bridge deck joint repair 11 Animal/pest control 17 Scaling (loose Concrete or ACR Steel)
06 Bridge bearing maintenance 12 Bridge surface repair 18 Other




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 132
[ ELEMENT DATA
Element Group: Abutment Length: 20.59
Element Name: Abutment Walls Width: 0.99
Location: East Abutment Height: 1.38
Material: Cast-in-place concrete Count: 1
Element Type: Abutment Stem Total Quantity: 31.00
Environment: Benign Limited Inspection:
Protection System
Units Excellent Good Fair Poor
Condition Data: 3
m 0.00 21.40 8.10 1.50

Comments:

Includes area of abutment and bearing pedestal. Inaccessible due to presence of chain link fence. Comments are carried forward from previous inpsection.
Medium cracks and delamination noted. Medium scaling, honeycombing and wet areas noted. Localized cracks and light scaling of east abutment bearing
pedestal. Repair deteriorated concrete and seal cracks.

Performance Deficiencies: 00 None
Recommended Work: Rehab [ Replace Maintenance Needs: [Jurgent []1 Year [] 2 Years
1-5 Years [] 6 - 10 Years 00 None

Element Group: Abutment Length: 19.51
Element Name: Abutment Walls Width: 0.99
Location: West Abutment Height: 7.11
Material: Cast-in-place concrete Count: 1
Element Type: Abutment Stem Total Quantity: 141.30
Environment: Benign Limited Inspection: ]
Protection System

Units Excellent Good Fair Poor
Condition Data: 3

m 0.00 117.10 18.10 6.10

Comments:

Includes area of abutment and bearing pedestal. Medium to wide cracks and delmaination with spalls. Light to medium scaling and wet areas. Wide horzintal
crack at south west bearing pedestal. Repair deteriorated concrete and seal cracks.

Performance Deficiencies: 00 None
Recommended Work: Rehab [ Replace Maintenance Needs: [JuUrgent []1 Year [] 2 Years
1-5 Years ] 6-10 Years 00 None




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 132
[ ELEMENT DATA
Element Group: Abutment Length: 20.59
Element Name: Ballast Walls Width: 0.46
Location: East and West Height: 1.34
Material: Cast-in-place concrete Count: 2
Element Type: Total Quantity: 53.90
Environment: Benign Limited Inspection:
Protection System
Units Excellent Good Fair Poor
Condition Data: 3
m 0.00 47.40 5.50 1.00

Comments:

West Ballast wall was not visible during time of inspection so comment has been carried forward. No visible defects observed. East ballast wall; some
unstained and stained medium cracks and wet areas and shallow spall with exposed rebar at north east end.

Performance Deficiencies: 00 None
Recommended Work: [] Rehab [] Replace Maintenance Needs: [] urgent [ 1 Year [] 2 Years
[J 1-5 Years [] 6 - 10 Years 00 None

Element Group: Abutment Length: 0.00
Element Name: Bearings Width: 0.00
Location: East and West Height: 0.00
Material: Elastomeric Pad Count: 14
Element Type: Total Quantity: 14.00
Environment: Benign Limited Inspection:
Protection System

Units Excellent Good Fair Poor
Condition Data:

Each 0.00 14.00 0.00 0.00

Comments:

bearings.

Not visible. Comments carried forward from previous inspection. Light bulging of bearings of east bearings. Narrow cracks and light bulding of west

Performance Deficiencies: 00 None
Recommended Work: [] Rehab [ Replace Maintenance Needs: [Jurgent []1 Year [] 2 Years
[J1-5VYears ] 6 - 10 Years 00 None




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM
BRIDGE Structure ID: 132

ELEMENT DATA

Element Group: Abutment Length: 5.72
Element Name: Wingwalls Width: 0.76
Location: NE, SE Height: 0.00
Material: Cast-in-place concrete Count: 2
Element Type: Reinforced Concrete Total Quantity: 18.80
Environment: Moderate Limited Inspection: O
Protection System

Units Excellent Good Fair Poor
Condition Data: 3

m 0.00 16.70 2.10 0.00

Comments:

Medium width cracks and wet areas.

Performance Deficiencies: 00 None

Recommended Work: [] Rehab [] Replace Maintenance Needs: [] urgent [ 1 Year [] 2 Years
] 1-5 Years ] 6 - 10 Years 00 None

Element Group: Accessories Length: 0.00
Element Name: Utilities Width: 0.00
Location: Bell Ducts/Hydro lines, below deck Height: 0.00
Material: Plastic Count: 2
Element Type: Total Quantity: 2.00
Environment: Benign Limited Inspection: ]
Protection System

Units Excellent Good Fair Poor
Condition Data:

Each 0.00 0.00 2.00 0.00

Comments:

Some ducts are disconnected and/or broken.

Performance Deficiencies: 00 None
Recommended Work: [] Rehab [] Replace Maintenance Needs: [Jurgent []1 Year ] 2 Years

[]1-5 Years ] 6-10 Years 00 None




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 132
[ ELEMENT DATA
Element Group: Accessories Length: 0.00
Element Name: Utilities Width: 0.00
Location: Light poles on deck level, SE and NW Height: 0.00
Material: Steel Count: 2
Element Type: Total Quantity: 2.00
Environment: Moderate Limited Inspection: O
Protection System
Units Excellent Good Fair Poor
Condition Data:
Each 0.00 2.00 0.00 0.00

Comments:

Plywood cover in poor condition.

Comments carried forward from previous inspection as element covered in snow in 2019. Missing bolts on electrical box covers on the north sidewalk.

Performance Deficiencies: 00 None
Recommended Work: ] Rehab [ Replace Maintenance Needs: [ Urgent [ 1 Year 2 Years
[0 1-5 Years [ 6 - 10 Years 18 Other
Element Group: Approaches Length: 6.00
Element Name: Approach Slabs Width: 18.60
Location: East Approach Height: 0.00
Material: Cast-in-place concrete Count: 1
Element Type: Total Quantity: 223.20
Environment: Moderate Limited Inspection:
Protection System
Units Excellent Good Fair Poor
Condition Data: 3
m 0.00 208.20 15.00 0.00
Comments:
Not visible. Condition based on previous inpsection and condition of wearing surface.
Performance Deficiencies: 00 None
Recommended Work: [] Rehab [ Replace Maintenance Needs: [Jurgent []1 Year [] 2 Years
[ 1-5 Years ] 6 - 10 Years 00 None




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 132
[ ELEMENT DATA

Element Group: Approaches Length: 6.10

Element Name: Wearing Surface Width: 18.60

Location: East Height: 0.00

Material: Asphalt Count: 1

Element Type: Total Quantity: 113.46

Environment: Severe Limited Inspection: [

Protection System

Condition Data: Units Excellent Good Fair Poor
m’ 0.00 68.46 30.00 15.00

Comments:

Wide unsealed transverse and longitudinal cracks on wearing surface. Potholes noted at ends, with some patched.

Performance Deficiencies: 00 None

Recommended Work: Rehab L1 Replace Maintenance Needs: [JUrgent []1Year []2VYears

1-5 Years [J 6 - 10 Years 00 None

Element Group: Approaches Length: 6.00

Element Name: Sidewalks and Medians Width: 2.54

Location: North and South Height: 0.28

Material: Cast-in-place concrete Count: 4

Element Type: Total Quantity: 67.70

Environment: Severe Limited Inspection: ]

Protection System

Condition Data: Units Excellent Good Fair Poor
m’ 0.00 62.70 4.00 1.00

Comments:

Light scaling noted. Narrow to medium longitudinal and travsverse cracks noted throughout. Shallow spalls noted.

Performance Deficiencies: 00 None

Recommended Work: L1 Rehab L1 Replace Maintenance Needs: [JUrgent []1Year []2VYears

[J1-5 Years [ 6 - 10 Years 00 None




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 132
[ ELEMENT DATA
Element Group: Barrier Length: 20.55
Element Name: Barrier/Parapet Walls Width: 0.20
Location: North and South, Exterior Height: 0.50
Material: Cast-in-Place Concrete Count: 2
Element Type: Total Quantity: 20.60
Environment: Severe Limited Inspection: O
Protection System
Units Excellent Good Fair Poor
Condition Data:
m 0.00 14.10 6.00 0.50

Comments:

Narrow to wide vertical cracks with staining and mositure.

Light scaling throughout. Narrow to medium wet map cracks. Shallow spall noted at south west.

Performance Deficiencies: 00 None
Recommended Work: ] Rehab L] Replace Maintenance Needs: ] Urgent 11 Year 12 Years
[]1-5 Years [16- 10 Years 00 None

Element Group: Barrier Length: 20.55
Element Name: Barrier/Parapet Walls Width: 0.20
Location: North and South, Interior Height: 0.50
Material: Cast-in-Place Concrete Count: 2
Element Type: Total Quantity: 28.80
Environment: Severe Limited Inspection: ]
Protection System

Units Excellent Good Fair Poor
Condition Data:

m 0.00 22.70 5.70 0.40

Comments:

Narrow to wide vertical crcks with staining and moisture. Light scaling and rust staining throughout. Wet narrow to medium map cracks. Several spalls with
exposed corrosded rebar at north east end.

Performance Deficiencies: 00 None
Recommended Work: ] Rehab L] Replace Maintenance Needs: ] Urgent [J1Year []2Years
[]1-5Years []16-10 Years 00 None
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ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 132
[ ELEMENT DATA

Element Group: Barrier Length: 20.55
Element Name: Hand Railings Width: 0.00
Location: North and South Height: 0.00
Material: Aluminium Count: 2
Element Type: Aluminium Post and Aluminium Panels Total Quantity: 41.10
Environment: Severe Limited Inspection: O
Protection System None

Units Excellent Good Fair Poor
Condition Data:

m 0.00 35.10 5.00 1.00
Comments:
Abrasions from vehicle impact and localized deformations.
Performance Deficiencies: 00 None
Recommended Work: L1 Rehab L] Replace Maintenance Needs: Llurgent [J1vYear [J2Years
[]1-5VYears [] 6 - 10 Years 00 None

Element Group: Barrier Length: 27.13
Element Name: Railing Systems Width: 0.00
Location: North and South Height: 1.07
Material: Aluminium Count: 2
Element Type: Aluminium Post and Aluminium Panels Total Quantity: 54.30
Environment: Severe Limited Inspection: ]
Protection System None

Units Excellent Good Fair Poor
Condition Data:

m 54.30 0.00 44.30 5.00
Comments:
In good condition.
Performance Deficiencies: 00 None
Recommended Work: [] Rehab L] Replace Maintenance Needs: Llurgent [J1vYear []2Years
[]1-5Years [] 6 - 10 Years 00 None




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 132
[ ELEMENT DATA
Element Group: Beams/ MLEs Length: 16.20
Element Name: Girders Width: 1.22
Location: Middle Height: 0.99
Material: Precase Concrete Count: 7
Element Type: Box/Trapezoidal Total Quantity: 363.00
Environment: Benign Limited Inspection: O
Protection System
Units Excellent Good Fair Poor

Condition Data: 3

m 0.00 360.50 1.50 1.00
Comments:
Moisture stains noted. Delmination on exterior face of north girder.
Performance Deficiencies: 00 None
Recommended Work: L1 Rehab L] Replace Maintenance Needs: Llurgent [J1vYear [J2Years

[]1-5VYears [] 6 - 10 Years 00 None

Element Group: Beams/ MLEs Length: 2.00
Element Name: Girders Width: 1.22
Location: Ends Height: 0.99
Material: Precast Concrete Count: 14
Element Type: Box/Trapezoidal Total Quantity: 89.70
Environment: Benign Limited Inspection: ]
Protection System
Condition Data: Units Excellent Good Fair Poor

m’ 0.00 86.70 2.00 1.00
Comments:
Shallow spalls and wet areas noted. Wide vertical cracks and suspected delamination.
Performance Deficiencies: 00 None
Recommended Work: L1 Rehab L1 Replace Maintenance Needs: [ Urgent [] 1 Year [ 2 Years

[J1-5 Years [ 6 - 10 Years 00 None
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ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM
BRIDGE Structure ID: 132

ELEMENT DATA

Element Group: Beams/ MLEs Length: 2.00

Element Name: Diaphragms Width: 0.31

Location: Between Girders Height: 0.76

Material: Cast-in-place-Concrete Count: 12

Element Type: Rectangular-solid Total Quantity: 18.70

Environment: Benign Limited Inspection: ]

Protection System

Condition Data: Units Excellent Good Fair Poor
Each 0.00 18.70 0.00 0.00

Comments:

In good condition.

Performance Deficiencies: 00 None

Recommended Work: [] Rehab L1 Replace Maintenance Needs: [1Urgent [ 1 Year [ 2 Years
[]1-5Years ] 6- 10 Years 00 None

Element Group: Coatings Length: 20.55

Element Name: Railing Systems/Hand Railings Width: 0.00

Location: North south railings on parapet walls Height: 0.60

Material: Other Count: 2

Element Type: Total Quantity: 24.70

Environment: Severe Limited Inspection: ]

Protection System

Condition Data: Units Excellent Good Fair Poor
Each 0.00 20.70 3.00 1.00

Comments:

Abrasion from vehicle impact and light coating discoloration.

Performance Deficiencies: 00 None
Recommended Work: L] Rehab L] Replace Maintenance Needs: [] Urgent [ 1 Year [ 2 Years
[J 1-5 Years [J 6 - 10 Years 00 None




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 132
[ ELEMENT DATA

Element Group: Coatings Length: 27.13

Element Name: Railing Systems/Hand Railings Width: 0.00

Location: North and South sidewalk exterior railings Height: 1.07

Material: Other Count: 2

Element Type: Total Quantity: 0.00

Environment: Severe Limited Inspection: [

Protection System

Condition Data: Units Excellent Good Fair Poor
Each 0.00 50.10 6.00 2.00

Comments:

Light abrasions at some locations. Light flaking and soicoloration of grey to grey-black throughout.

Performance Deficiencies: 00 None

Recommended Work: [] Rehab L1 Replace Maintenance Needs: [1Urgent [ 1 Year [ 2 Years

[]1-5Years [] 6- 10 Years 00 None

Element Group: Deck Length: 19.81

Element Name: Deck Top Width: 18.66

Location: Top of Deck Height: 0.00

Material: Cast-in-place Concrete Count: 1

Element Type: Total Quantity: 369.70

Environment: Moderate Limited Inspection:

Protection System Waterproofing and Asphalt

Condition Data: Units Excellent Good Fair Poor

m’ 0.00 324.20 43.00 2.50

Comments:

Rating based on previous report and age of structure. 2014 Condition survey comments: No defects were revealed from the concrete cores and sawn samples,
however bottom-up asphalt defects indicate poor condition due to potholes in asphalt, and fair condition due to wide longitudinal and transverse cracks.

Performance Deficiencies: 00 None
Recommended Work: Rehab L] Replace Maintenance Needs: [] Urgent [ 1 Year [ 2 Years
1-5 Years [J 6 - 10 Years 00 None
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ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 132
[ ELEMENT DATA

Element Group: Deck Length: 2.00

Element Name: Soffit - Thin Slab Width: 15.63

Location: East and West ends of Structure Height: 0.00

Material: Cast-in-place Concrete Count: 2

Element Type: Total Quantity: 62.60

Environment: Benign Limited Inspection: ]

Protection System

Condition Data: Units Excellent Good Fair Poor
m’ 0.00 51.60 8.00 3.00

Comments:

Spalls, delaminations and wet areas noted on ends.

Performance Deficiencies: 00 None

Recommended Work: Rehab L1 Replace Maintenance Needs: [JUrgent []1Year []2VYears

1-5 Years [J 6 - 10 Years 00 None

Element Group: Deck Length: 16.50

Element Name: Soffit - Thin Slab Width: 1.13

Location: North and South exterior overhand soffit Height: 0.00

Material: Cast-in-place Concrete Count: 2

Element Type: Total Quantity: 45.80

Environment: Benign Limited Inspection: ]

Protection System

Condition Data: Units Excellent Good Fair Poor
m’ 0.00 32.80 10.00 3.00

Comments:

Narrow to medium cracks with efflorescence, spalls, delaminations and wet areas noted. Narrow to medium vertical cracks noted on fascia.

Performance Deficiencies: 00 None
Recommended Work: Rehab L] Replace Maintenance Needs: [JUrgent [ 1Year [ 2 Years
1-5 Years [J 6 - 10 Years 00 None
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ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 132
[ ELEMENT DATA

Element Group: Deck Length: 16.50

Element Name: Soffit - Thin Slab Width: 12.28

Location: Underside of deck, Interior Height: 0.00

Material: Cast-in-place Concrete Count: 1

Element Type: Total Quantity: 202.70

Environment: Benign Limited Inspection: ]

Protection System

Condition Data: Units Excellent Good Fair Poor
m’ 0.00 197.10 3.80 1.80

Comments:

Spall/delamination at north west covere by plywood.

Performance Deficiencies: 00 None

Recommended Work: Rehab L1 Replace Maintenance Needs: [JUrgent []1Year []2VYears

1-5 Years [J 6 - 10 Years 00 None

Element Group: Deck Length: 19.81

Element Name: Wearing Surface Width: 18.66

Location: Top of deck Height: 0.00

Material: Asphalt Count: 1

Element Type: Total Quantity: 369.70

Environment: Severe Limited Inspection: ]

Protection System

Condition Data: Units Excellent Good Fair Poor
m’ 0.00 304.70 45.00 20.00

Comments:

Unsealed medium to wide transverse, longitudinal, and random cracks noted. Light to medium potholes/patches noted.

Performance Deficiencies: 00 None

Recommended Work: Rehab L1 Replace Maintenance Needs: [JUrgent []1Year []2Years

1-5 Years [ 6 - 10 Years 00 None

16



ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 132
[ ELEMENT DATA

Element Group: Joints Length: 18.66

Element Name: Armouring/Retaining Devices Width: 0.00

Location: East and West Height: 0.00

Material: Steel Count: 4

Element Type: Total Quantity: 74.60

Environment: Severe Limited Inspection: [

Protection System

Condition Data: Units Excellent Good Fair Poor
m 0.00 57.60 10.00 7.00

Comments:

Permanent deformations of east armoring angles. Light corrosion noted. No armoring on outside edges of end dams.

Performance Deficiencies: 00 None

Recommended Work: Rehab L1 Replace Maintenance Needs: [JUrgent []1Year []2VYears

1-5 Years [J 6 - 10 Years 00 None

Element Group: Joints Length: 18.66

Element Name: Concrete End Dams Width: 0.30

Location: East and West Height: 0.00

Material: Concrete Count: 4

Element Type: Total Quantity: 22.40

Environment: Severe Limited Inspection: ]

Protection System

Condition Data: Units Excellent Good Fair Poor
m’ 0.00 12.40 5.00 5.00

Comments:

Narrow to medium cracks and spalls at the edges without armoring. Light to medium scaling throughout. Light to medium spalls.

Performance Deficiencies: 00 None

Recommended Work: Rehab L1 Replace Maintenance Needs: [JUrgent []1Year []2VYears

1-5 Years [ 6 - 10 Years 00 None
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ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 132
[ ELEMENT DATA
Element Group: Joints Length: 24.20
Element Name: Seals/Sealants Width: 0.00
Location: East and West Height: 0.00
Material: Count: 2
Element Type: Compression seal Total Quantity: 2.00
Environment: Severe Limited Inspection: [
Protection System
Condition Data: Units Excellent Good Fair Poor
Each 0.00 0.00 1.00 1.00

Comments:

Covered with debris. Leakage observed from soffit. Rip/tears visible.

Performance Deficiencies: 00 None

Recommended Work: Rehab L1 Replace Maintenance Needs: [JUrgent []1Year []2VYears
1-5 Years [J 6- 10 Years 00 None

Element Group: Embankments and Streams Length: -

Element Name: Embankments Width: -

Location: NE, NW, SE, SW Height: -

Material: Vegetation / Rip-rap / Gabion Count: 2

Element Type: Total Quantity: 2.00

Environment: Benign Limited Inspection: ]

Protection System

Condition Data: Units Excellent Good Fair Poor

Each 0.00 2.00 0.00 0.00

Comments:

In good condition.

Performance Deficiencies: 00 None

Recommended Work: L1 Rehab L1 Replace Maintenance Needs: [ urgent [] 1 Year [ 2 Years
[ 1-5VYears [ 6 - 10 Years 00 None

18



ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 132
[ ELEMENT DATA
Element Group: Foundations Length: -
Element Name: Foundation (Below ground level) Width: -
Location: Height:
Material: Count:
Element Type: Total Quantity: 0.00
Environment: Limited Inspection:
Protection System
Condition Data: Units Excellent Good Fair Poor
N/A 0.00 0.00 0.00 0.00
Comments:
Not Inspected. No visible deficiencies noted.
Performance Deficiencies: 00 None
Recommended Work: [] Rehab L1 Replace Maintenance Needs: [1Urgent [ 1 Year [ 2 Years
[]1-5Years [] 6- 10 Years 00 None
Element Group: Sidewalks / Curbs Length: 20.55
Element Name: Sidewalks and Medians Width: 2.49
Location: North and South Height: 0.20
Material: Cast-in-place concrete Count: 2
Element Type: Total Quantity: 110.60
Environment: Severe Limited Inspection: ]
Protection System
Condition Data: Units Excellent Good Fair Poor
m’ 0.00 97.60 13.00 0.00
Comments:
Medium cracks and light scaling noted.
Performance Deficiencies: 00 None
Recommended Work: L1 Rehab L1 Replace Maintenance Needs: [ Urgent [] 1 Year [ 2 Years
[J1-5 Years [ 6 - 10 Years 00 None
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ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 132
[ ELEMENT DATA
Element Group: Retaining Walls Length: 334.90
Element Name: Walls Width: 0.00
Location: Height: 2.57
Material: Cast-in-Place Concrete Count: 1
Element Type: Reinforced Concrete Total Quantity: 860.70
Environment: Moderate Limited Inspection: [
Protection System
Condition Data: Units Excellent Good Fair Poor
m’ 0.00 528.90 220.00 111.80

Comments:

Horizontal and vertical medium to wide cracks. Extensive severe delamination and spalls with exposed corroded rebar. Light to severe scaling, honeycombing
and wet areas throughout. Large holes in north west wall. Heavy vergetation growth on south west.

Performance Deficiencies: 00 None
Recommended Work: [] Rehab Replace Maintenance Needs: [1Urgent [ 1 Year [ 2 Years
1-5 Years [J 6- 10 Years 00 None
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ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM
BRIDGE Structure ID: 132

.
01 North elevation

02 South elevation
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ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM
BRIDGE ) Structure ID: 132

03 Deck, looking east

04 Deck, looking west
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ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

Structure ID: 132
W 17

B _..I EII' '"'I ﬂr ﬂ:‘lﬁhir-.

L TU T~

BRIDGE

05 Numerous longitudinal and transverse cracks on deck wearing surface

06 Potholes on wearing surface near east expansion joint
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ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 132

07 East expansion joint

08 West expansion joint
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ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM
Structure ID: 132

09 Spall on east expansion joint end dam

10 North fascia
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Structure ID: 132

11 South fascia

12 Vertical crack on north fascia
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BRIDGE Structure ID: 132

13 Sign on north fascia

14 Typical soffit
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ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM
Structure ID: 132

15 South exterior soffit

16 North exterior soffit
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ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM
Structure ID: 132

18 Delamination on north exterior soffit
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Structure ID: 132

19 Delamination on north exterior soffit
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BRIDGE Structure ID: 132

21 Delamination on south exterior soffit

22 Board covering suspected spall
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BRIDGE . Structure ID: 132
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23 North exterior girder

24 Typical girders
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Structure ID: 132

26 Spall on south exterior girder end at west end
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Structure ID: 132
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27 Vertical cracks on exter girder ends at north east
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Structure ID: 132

29 East abutment

30 West abutment
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Structure ID: 132
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31 Spall with exposed rebar on west abutment

32 Narrow crack on west abutment
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Structure ID: 132

33 Minor spall on west abutment

34 Vertical crack on west abutment
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Structure ID: 132

35 Delamination on west abutment at north side
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BRIDGE _ - Structure ID: 132

37 Typical north bearing

38 North east wingwall
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Structure ID: 132
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Structure ID: 132

41 North ballast wall

42 Delamination and spall on north ballast wall
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Structure ID: 132

43 East retaining wall section nort ridge

44 East retaining wall section south of bridge
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Structure ID: 132

46 West retaining wall section south of bridge
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50 Typlcal section loss with exposed rebar on west retammg wall
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Structure ID: 132

51 Cracks and spalls on east retaining wall on section south of bridge

52 Section loss on east retaining wall
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53 South sidewalk

55 Transverse crack on north sidewalk (1)
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Structure ID: 132
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55 Transverse crack on north sidewalk (2)

56 South barrier wall
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58 Spall on south barrier wall
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BRIDGE Structure ID: 132

59 South barrier railing system

60 North barrier railing systelﬁ
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BRIDGE Structure ID: 132
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62 South east guiderail
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Structre ID: 132

63 North railing

64 South Railing
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Structure ID: 132

65 East approach

66 East approach slab
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BRIDGE Structure ID: 132
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67 West approach slab

68 Cracks at joint between east approach slab and approach
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BRIDGE Structure ID: 132

69 Potholes on end dam of east expansion joint

70 Pothole on east approach slab next to expansion joint
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72 Longitudinal and transverse cracks on east approach slab
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74 South east embankment
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78 Plaque on bridge
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BRIDGE Structure ID: 132

79 Plaque on Bridge

80 Chain link fence at south 51de
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. §1 Cilain link fence at north east end
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BRIDGE
SUMMARY ACTION REPORT

Structure ID: 117

ADDITIONAL INVESTIGATIONS

— - Priority Inspection Date
Investigations, Inspections, Surveys Recommended
Biennial OSIM Normal 17-Dec-2021
REPAIR AND REHABILITATION REQUIRED Priority
Repair and Rehabilitation Required 6-10 Years 1-5 Years Comments
Barrel X Rehabilitate
MAINTENANCE NEEDS Priority
Maintenance Needs 2 Years 1 Year Urgent
Utilities - Other - Fix lighting covers X
Inlet Components - Repair Bridge Concrete - Fix isolated concrete spall X
Retaining Walls - Repair Bridge Concrete - Seal cracks X
Wearing Surface - Rout and Seal - Seal cracks on wearing surface X




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 117
INVENTORY DATA:
Structure Name Lorne Bridge Pedestrian Underpass
Under Structure: [ Navigable Water [ Non-Navigable Water
Main Hwy/Road # [ Rail [ Road [+ Pedestrian [ Other
On Structure: [ Rail [+ Road | Pedestrian | Other
Road Name: Colborne Street West
Structure Location  0.3km south of Brant Avenue
Latitude 43.136886 Longitude -80.270774
. [~ NotCons. | Cons./NotApp. [ List/Not Desig.
Owner(s) City of Brantford Heritage
Designation [ Desig./not List [ Desig. & List
MTO Region Southwestern Road Class [ Freeway [+ Arterial [ Collector [+ Local
MTO District - Posted Speed 50 km/h No. of Lanes 5
Old County Brant AADT 27133 % Trucks 25
Geographic Twp. . Special Routes [ Transit [ Truck [ ]School [ Bicycle
Structure Type Rigid Frame, Vertical legs
Detour Length Around
Structure 8.00 (km)
Total Deck Length 4.00 (m) Fill on Structure 2.00 (m)
Overall Str. Width 23.80 (m) Skew Angle - (Degrees)
Total Deck Area 95.20 (m2) Direction of Structure E-W
Roadway Width 13.60 (m) No. of Spans 1
Span Lengths 3.00 (m)
Overall Condition Rating Fair
Bridge Condition Index (BCI) 69.0
HISTORICAL DATA
Year Built 1980 Last OSIM Inspection 8/16/2017
Year of Last Major Rehab. - Last Enhanced OSIM Inspection -
Current Load Limit - (tonnes) Last Bridge Master Inspection -
Load Limit By-Law # - Last Evaluation -
By-Law Expiry Date - Last Underwater Inspection -
Min. Vertical Clearance - (m) Last Condition Survey -
Rehabilitation History: (Date / Description)




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM
BRIDGE Structure ID: 117

Scheduled Improvements:

Regional Priority Number Programmed Work Year

Nature of Program Work:

Appraisal Indices: Comments

Fatigue

Seismic

Scour

Flood

Geometrics

Barrier

Curb

Load Capacity
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BRIDGE Structure ID: 117
FIELD INSPECTION INFORMATION
Date of Inspection: 17-Dec-2019 Type of Inspection: ﬁ OSIM ﬁ Enhanced OSIM
Inspector: Sabrina Dexter, Transportation Structures Engineer
Others in Party: Akhilesh Prabhu, Transportation Structures Intern
Access Equipment Used: Binoculars, sounding hammer, measuring tape, digital camera
Weather: Overcast
Temperature: -3°C
Priority .
ADDITIONAL INVESTIGATION REQUIRED Estimated Cost
None Normal Urgent
Rehabilitation/Replacement Study: $
Material Condition Survey $
Detailed Deck Condition Survey: $
Non-destructive Delamination Survey of Asphalt- Covered Deck: $
Concrete Substructure Condition Survey: $
Detailed Coating Condition Survey: $
Detailed Timber Investigation: $
Underwater Investigation: $
Fatigue Investigation: $
Seismic Investigation: $
Structure Evaluation: $
Monitoring $
Monitoring of Deformations, Settlement and Movements: $
Monitoring Crack Widths: $
Load Posting — Estimated Load Limit I Total Cost $
Investigation Notes:
OVERALL STRUCTURAL NOTES:
Recommended Work on Structure: ﬁ None ﬁ Minor Rehab. T Major Rehab. ﬁ Replace

Timing of Recommended Work: [ 11to5Years

[+ 6to 10 Years

Overall Comments:

Overall the structure is in good to fair condition, with lighting covers that need fixing; wide sealed and unsealed cracks on the wearing
surface; spalls on the interior and exterior faces of the barrier walls; missing seals, light to medium spalls and leakage at joints; and
disintegration of concrete on south headwall. Minor rehabilitation is recommended in 6-10 years.

Date of Next Inspection: 17-Dec-2021
Suspected Performance Deficiencies
00 None 06 Bearing not uniformly loaded/unstable 12 Slippery surfaces
01 Load carrying capacity 07 Jammed expansion joint 13 Flooding/channel blockage
02 Excessive deformations (deflections & rotation) 08 Pedestrian/vehicular hazard 14 Undermining of foundation
03 Continuing settlement 09 Rough riding surface 15 Unstable embankments
04 Continuing movements 10 Surface ponding 16 Other
05 Seized bearings 11 Deck drainage
Maintenance Needs
01 Lift and swing bridge maintenance 07 Repair of structural steel 13 Erosion control at bridges
02 Bridge cleaning 08 Repair of bridge concrete 14 Concrete sealing
03 Bridge handrail maintenance 09 Repair of bridge timber 15 Rout and seal
04 Painting steel bridge structures 10 Bailey bridges maintenance 16 Bridge deck drainage
05 Bridge deck joint repair 11 Animal/pest control 17 Scaling (loose Concrete or ACR Steel)
06 Bridge bearing maintenance 12 Bridge surface repair 18 Other




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 117
[ ELEMENT DATA

Element Group: Accessories Length: 0.00
Element Name: Utilities Width: 0.00
Location: On Soffit Height: 0.00
Material: Count: 4
Element Type: Lighting Total Quantity: 4.0
Environment: Benign Limited Inspection: ]
Protection System

Units Excellent Good Fair Poor
Condition Data:

Each 0.0 0.0 1.0 3.0
Comments:
3 of 4 lighting cover broken. Replace the lighting covers.
Performance Deficiencies: 00 None
Recommended Work: ] Rehab. [] Replace Maintenance Needs: [] Urgent [ 1 Year 2 Years

[]1-5VYears [ 6 - 10 Years 18 Other

Element Group: Deck Length: 3.10
Element Name: Wearing Surface Width: 13.60
Location: Top Surface of Road Height: 0.00
Material: Asphalt Count: 1
Element Type: Total Quantity: 42.1
Environment: Severe Limited Inspection: O
Protection System None

Units Excellent Good Fair Poor
Condition Data:

Sq.m 0.0 26.7 10.0 54
Comments:

Wide sealed and unsealed longitudinal and transverse cracks. Medium alligator cracks on north lane. Light segregation at barriers. Potholes noted.

Performance Deficiencies: 00 None
Recommended Work: [] Rehab. [] Replace Maintenance Needs: [JUrgent [ 1 Year 2 Years
[] 1-5Years [] 6 - 10 Years 15 Rout and seal




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 117

[ ELEMENT DATA
Element Group: Barrier Length: 3.10
Element Name: Barrier/Parapet Walls Width: 0.00
Location: Exterior Height: 0.60
Material: Cast-in-place concrete Count: 2
Element Type: Parapet Wall Total Quantity: 3.7
Environment: Severe Limited Inspection: O
Protection System

Units Excellent Good Fair Poor
Condition Data: >
m 0.0 1.1 2.0 0.6
Comments:
Medium vertical cracks with moisture. Severe spall at SE.
Performance Deficiencies: 00 None
Recommended Work: [] Rehab. [] Replace Maintenance Needs: [] Urgent [ 1 Year [ 2 Years
[]1-5VYears [ 6 - 10 Years 00 None
Element Group: Barrier Length: 3.00
Element Name: Barrier/Parapet Walls Width: 0.25
Location: Interior Height: 0.60
Material: Cast-in-place concrete Count: 2
Element Type: Parapet Wall Total Quantity: 5.1
Environment: Severe Limited Inspection: O
Protection System
Condition Data: Unizts Excellent Good Fair Poor
m 0.0 2.1 2.0 1.0
Comments:
Medium vertical cracks with moisture. Severe spall at SE.
Performance Deficiencies: 00 None
Recommended Work: [] Rehab. [] Replace Maintenance Needs: [JUrgent [ 1 Year [ 2 Years
[J1-5Years [] 6 - 10 Years 00 None




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 117
[ ELEMENT DATA
Element Group: Barrier Length: 0.13
Element Name: Posts Width: 0.13
Location: Height: 0.50
Material: Steel Count: 8
Element Type: Steel Post Total Quantity: 8.0
Environment: Benign Limited Inspection: ]
Protection System
Condition Data: Units Excellent Good Fair Poor
Each 0.0 8.0 0.0 0.0

Comments:
Light corrosion.

Performance Deficiencies: 00 None

Recommended Work: [] Rehab. [] Replace Maintenance Needs: [] Urgent [ 1 Year [ 2 Years
[]1-5VYears [ 6 - 10 Years 00 None

Element Group: Barrier Length: 245

Element Name: Hand Railings Width: 0.00

Location: On top of Parapet Wall Height: 0.00

Material: Steel Count: 3

Element Type: Twin Pipe Hand Rail Total Quantity: 7.3

Environment: Moderate Limited Inspection: O

Protection System

Condition Data: Units Excellent Good Fair Poor

m 0.0 5.8 1.0 0.5
Comments:

Light staining on bottom rail. Impact damage at north west.

Performance Deficiencies: 00 None
Recommended Work: [] Rehab. [] Replace Maintenance Needs: [JUrgent [ 1 Year [ 2 Years
[11-5Years [] 6 - 10 Years 00 None
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BRIDGE Structure ID: 117
[ ELEMENT DATA

Element Group: Barrier Length: 3.10
Element Name: Railing Systems Width: 0.00
Location: At four corners Height: 0.00
Material: Steel Count: 2
Element Type: Steel Beam on Steel Post Total Quantity: 6.2
Environment: Moderate Limited Inspection: O
Protection System Hot dip galvanizing
Condition Data: Units Excellent Good Fair Poor

m 0.0 6.2 0.0 0.0
Comments:
Light staining of bottom rail. Minor dents in spindles.
Performance Deficiencies: 00 None
Recommended Work: [] Rehab. [] Replace Maintenance Needs: [] Urgent [ 1 Year [ 2 Years

[]1-5VYears [J 6 - 10 Years 00 None

Element Group: Culvert Length: 23.80
Element Name: Barrel Width: 3.05
Location: Soffit + Wall Height: 2.40
Material: Precast Concrete Count: 1
Element Type: Box Total Quantity: 259.4
Environment: Benign Limited Inspection: O
Protection System None
Condition Data: Unizts Excellent Good Fair Poor

m 0.0 2314 16.0 12.0
Comments:
Joint seals missing or in poor condition leading to leakage and rust staining. Light to medium spalling at joints. Bottom covered in asphalt with transverse
cracks.
Performance Deficiencies: 00 None
Recommended Work: Rehab. LI Replace Maintenance Needs: [JUrgent [ 1 Year ] 2 Years

[]1-5Years 6 - 10 Years 00 None
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BRIDGE Structure ID: 117
[ ELEMENT DATA
Element Group: Culvert Length: 3.00
Element Name: Outlet Components Width: 0.00
Location: North Headwall Height: 0.95
Material: Cast-in-place concrete Count: 1
Element Type: - Total Quantity: 2.9
Environment: Benign Limited Inspection: |
Protection System
Condition Data: Unizts Excellent Good Fair Poor
m 0.0 1.9 1.0 0.0
Comments:
Narrow-medium vertical cracks. Light disintegration at edges.
Performance Deficiencies: 00 None
Recommended Work: [] Rehab. [] Replace Maintenance Needs: [] Urgent [ 1 Year [ 2 Years
[]1-5VYears [ 6 - 10 Years 00 None
Element Group: Culvert Length: 3.00
Element Name: Inlet Components Width: 0.00
Location: South Headwall Height: 0.95
Material: Cast-in-place concrete Count: 1
Element Type: - Total Quantity: 2.9
Environment: Benign Limited Inspection: ]
Protection System None
Condition Data: Unizts Excellent Good Fair Poor
m 0.0 0.9 1.0 1.0
Comments:
Narrow-medium vertical cracks. Light disintegration at edges. Spalling and disintegration on south headwall.
Performance Deficiencies: 00 None
Recommended Work: LI Rehab. LI Replace Maintenance Needs: ] Urgent [ 1 Year 2 Years
[11-5Years []6-10 Years 08 Repair of bridge concrete




ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM

BRIDGE Structure ID: 117
[ ELEMENT DATA
Element Group: Embankments and Streams Length: -
Element Name: Embankments Width: -
Location: NE, NW, SE & SW Height: -
Material: Vegetation Count: 4
Element Type: Total Quantity: 4.0
Environment: Benign Limited Inspection: O
Protection System None
Condition Data: Units Excellent Good Fair Poor
Each 0.0 4.0 0.0 0.0
Comments:
Stable and vegetated.
Performance Deficiencies: 00 None
Recommended Work: L] Rehab. ] Replace Maintenance Needs: [JUrgent [J1Year []2Years
[11-5VYears [] 6 - 10 Years 00 None
Element Group: Retaining Walls Length: 14.60
Element Name: Barrier Systems on Walls Width: 0.00
Location: Height: 0.00
Material: Steel Count: 2
Element Type: Steel Post and Lattice Total Quantity: 29.2
Environment: Benign Limited Inspection: |
Protection System
Condition Data: Units Excellent Good Fair Poor
All 0.0 29.2 0.0 0.0
Comments:
Light corrosion.
Performance Deficiencies: 00 None
Recommended Work: LI Rehab. I Replace Maintenance Needs: [] Urgent O 1Year [J2VYears
[]1-5 Years [J 6 - 10 Years 00 None

10
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BRIDGE Structure ID: 117
[ ELEMENT DATA
Element Group: Foundations Length:
Element Name: Foundation (Below ground level) Width:
Location: Height:
Material: Count:
Element Type: Total Quantity: 0.0
Environment: Limited Inspection: O
Protection System None
Condition Data: Units Excellent Good Fair Poor
N/A 0.0 0.0 0.0 0.0
Comments:
No sign of defects during the inspection.
Performance Deficiencies: 00 None
Recommended Work: ] Rehab. L] Replace Maintenance Needs: [] Urgent [J1Year [ 2Years
[]1-5Years ] 6 - 10 Years 00 None
Element Group: Retaining Walls Length: 5.80
Element Name: Walls Width: 0.00
Location: At four corners Height: 2.05
Material: Cast-in-place Concrete Count: 4
Element Type: Total Quantity: 47.6
Environment: Moderate Limited Inspection: [
Protection System None
Condition Data: Units Excellent Good Fair Poor
m’ 0.0 40.6 4.0 3.0
Comments:

Full height medium-wide vertical cracks. Mediumwide diagonal cracks. Walls have been coated. Retaining walls are a separate item to inlet and outlet
component because this site is categorized as a bridge.

Performance Deficiencies: 00 None
Recommended Work: L] Rehab. L] Replace Maintenance Needs: [J Urgent [ 1Year 2 Years
[J1-5Years [ 6 - 10 Years 08 Repair of bridge concrete

11
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BRIDGE Structure ID: 117
[ ELEMENT DATA

Element Group: Sidewalks/Curb Length: 3.00

Element Name: Sidewalks and Medians Width: 1.50

Location: North and South Height: 0.00

Material: Cast-in-place Concrete Count: 2

Element Type: Total Quantity: 9.0

Environment: Severe Limited Inspection: O

Protection System None

Condition Data: Units Excellent Good Fair Poor

m’ 0.0 6.0 2.0 1.0

Comments:

Medium-wide transverse and longitudinal cracks. New patch noted at utilites.

Performance Deficiencies: 00 None

Recommended Work: L] Rehab. L] Replace Maintenance Needs: [JUrgent [ 1Year [ 2 Years

[]1-5Years []6-10 Years 00 None

12
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BRIDGE Structure ID: 117
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01 North Elevation

02 South elevation
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BRIDGE ) i Structure ID: 117

03 Roadway at top of culvert looking south

04 Transverse and longitudinal sealed and unsealed cracks on wearing surface
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BRIDGE ) Structure ID: 117

06 Barrel, looking south
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ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM
Structure ID: 117

07 Typical barrel soffit

b :
08 Barrel east wall
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BRIDGE Structure ID: 117

09 Barrel west wall

10 Active leakage of construction joints at south
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Structure ID: 117

12 Spall on south face
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BRIDGE Structure ID: 117

13 Light to medium spalls on jointé and active leakage on soffit

- ]
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14 Active leakage at construction joint at north end on soffit
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BRIDGE Structure ID: 117

15 Poor seal condition on construction joints

i

12/17/2009 11:08 .

16 North east retaining wall

21



BRIDGE

ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM
Structure ID: 117

17 North west retaining wall

18 South east retaining wall
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BRIDGE _Structure ID: 117

.

20 Vertical crack on south east retaining wall
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BRIDGE Structure ID: 117

21 Vertical crack on south west retaining wall

22 Narrow vertical crack on north west retaining wall
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Structure ID: 117

23 North barrier wall

5

24 Typical narrow vertical cracks on north barrier wall
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Structure ID: 117

25 Spall on south barrier wall

26 North barrier railing
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Structure ID: 117
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28 North Sidewalk

27



ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM
BRIDGE St.ructure ID: 117

29 Large longitudinal crack on north sidewalk

30 North Railing
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BRIDGE Structure ID: 117
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31 Chain link fence on north face

32 East approach
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BRIDGE Structure ID: 117

33 West approach

34 Potholes and cracks on west approach
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Structure ID: 117

36 North west embankment
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37 South east embankment

38 South west embankment
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ONTARIO STRUCTURE INSPECTION MANUAL - INSPECTION FORM
Structure ID: 117

39 Plaque on concrete post
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2.2

INTRODUCTION

GM BluePlan Engineering Limited (GMBP) was retained by the City of Brantford (City) to complete a load
limit evaluation of the Brant's Crossing Bridge (Structure 104), located south of Colborne Street West and
spanning the Grand River in the City of Brantford. As a part of this assignment, the existing structure was
inspected within an arm’s reach and analyzed for the purposes of determining the current load limit and to
identify and assess the various rehabilitation and replacement options as part of the Municipal Class
Environmental Assessment (MCEA) process.

BACKGROUND INFORMATION

Existing Structure

Structure 104 is a four-span bridge that was originally designed to convey railway traffic but has since been
converted to a pedestrian bridge to carry pedestrian traffic and a utility crossing across the Grand River. Based
on discussions with City staff, the utility crossing is no longer in active service. Numerous historical drawings
were provided by the City. Due to the number of drawings provided for Structure 104, only relevant drawings
for this evaluation have been included in the Appendix .

The superstructure consists of two through truss spans (Spans 2 & 3) and two plate girder spans (Spans 1 &
4). Historical drawings, dated 1911 and 1912, indicate the piers and abutments are founded on bedrock using
spread footings. It should be noted that the west pier is the abutment of a former bridge in this location that
was repurposed as a pier. City staff have indicated that this bridge was converted to a pedestrian bridge in
approximately 1997.

2018 Structural Inspection

Following an ice jam event in the Grand River on February 21, 2018, the structure was subject to a detailed
structural inspection in accordance with the Ontario Structure Inspection Manual (OSIM). In order to safely
assess all elements of the bridge within an arm’s reach, ASI Group Ltd. (ASIl) was retained to perform an
underwater inspection of the abutment and pier footings and Acuren Group Ltd. (Acuren) was retained to
perform a ropes access inspection of all other elements beyond an arm’s reach, which included the underside
of the structure and top members of the trusses. The ropes access inspection occurred over a period of 4 days
from May 28, 2018, to May 31, 2018, and the underwater inspection occurred on June 22, 2018. Structure 104
has been closed since the flooding and ice jam event in February 2018.

The complete Enhanced OSIM Summary Report for Structure 143 is provided in Appendix II.
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Within the Enhanced OSIM Summary Report, both major and minor deficiencies were noted. Major
deficiencies are considered to be critical and should be addressed in the next 1-5 years to maintain the
structural integrity of the bridge. Minor deficiencies are not classified as urgent and can be addressed at a later
time; however, consideration should be given to addressing all deficiencies under one project.

Critical deficiencies are included in Table 4 and Table 5 at the end of this report.

3. NOMENCLATURE

Steel members in each span of Structure 104 generally consist of built-up steel sections. Refer to Figure 1
below for the standard terminology used for these built-up sections. Refer to Figure 2 and 3 for standard
terminology used for the structural elements in the bridge. Note that Figure 2 and 3 is provided for glossary of
terms only; it is not representative of the actual dimensions of Structure 104. Refer to Figure 4 for a cross
section of the pedestrian platform installed in approximately 1997.

/— UFPER COVER PLATE UPPER SHELF ANGLE
I — [ 13\

/ i ] F \—UF‘PER LACING
UPPER SHELF AMGLE

STIFFENER —\ /_ WEB

WEB —\—"‘wx

LOWER SHELF ANGLE |
E /— LOWER LACING
7 — E - T
L LOWER COVER PLATE LOWER SHELF ANGLE

FLOOR BEAMS, STRINGERS, GIRDERS (TYFP.] BOTTOM CHORD

Figure 1: Cross Sections of Typical Built-Up Sections
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Figure 2: Typical Elements of Through Plate Girder Bridge
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Figure 3: Typical Elements of Steel Truss Bridge
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Figure 4: Existing Pedestrian Platform

METHODOLOGY

The structural evaluation was made in accordance with Section 14 of the CSA S6-19 Canadian Highway
Bridge Design Code (CHBDC). Provided below is a detailed description of the methodology used for this
evaluation. It should be noted that our evaluation refers to the capacity of superstructure elements only.
Section 14 of the CHBDC does not refer to the evaluation of the substructure. Based on the defects noted
during the site visit completed by GMBP, we do not believe that the substructure elements are a limiting factor
in the capacity of the evaluated structure.

Existing Conditions

The historical drawings do not provide details regarding the structural steel sections used to construct
Structure 104. Therefore, the structural steel sections for load rating individual elements were derived based
on dimensions taken during the Enhanced OSIM inspection. All recorded element dimensions were taken
using tape measure and Vernier caliper.

Structural steel strength was determined in accordance with Table 14.1 in Section 14 of the CHBDC, using
construction year dating between 1905 and 1932. Based on the table, the existing steel was evaluated using a
yield and tensile strength of 210 MPa and 420MPa respectively.

Wood deck strength was determined in accordance with Section 9 of the CHBDC using Red Pine, as specified
on the 2006 rehabilitation drawings.
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4.2

4.2.1

4.2.2

Evaluation Procedure

Dead Loads

Dead loads, such as the self-weight of all bridge components, were calculated in accordance with the CHBDC
Table 3.4 and Clause 14.8 “Permanent Loads”. The weights of materials used for the evaluation of each
structure (where applicable) are summarized in Table 1.

Table 1: Summary of Dead Loads for Evaluations

Material Weight

Steel 77.0 kN/m3
Timber (Rail Ties) 9.5 kN/m?
Wood Planks (Deck) 6.0 kN/m3

Dead loads are apportioned into three categories: D1 (factory produced products, cast-in-place concrete —
excluding decks), D2 (cast-in-place concrete decks, wood, field-measured asphalt, non-structural
components), and D3 (asphalt, where the thickness is assumed to be 90 mm). In general, where the geometry
could not be verified by field measurement the dead load was considered to be categorized as a D3 dead load.

For Structure 104, dead loads include the self weight of all steel elements, 305x203mm (12"x8”) rail ties
spaced at 355mm (14”), 76x152mm (3"x6”) wood deck, supporting 150x200mm (6”x8”) timber sleepers, and
steel rail track.

Live Loads

Two distinct live loads were considered in the load rating evaluation. First, the pedestrian load specified in
Clause 3.8.12 of the CHBDC 4.0 kPa was applied to the entire original railway bridge deck width of 4.2m, not
the current raised pedestrian sidewalk that has a width of 2.5m. The entire deck width was considered to allow
for potential future widening of the pedestrian platform.

The second live load considered was the maintenance vehicle load specified in Clause 3.8.12 of the CHBDC
with a gross weight of 80 kN (approximately 18,000 Ibs). However, per Clause 3.8.11 of the CHBDC, the
maintenance vehicle load only needs to be considered if the sidewalk or pedestrian bridge width is greater than
3.0m. As noted above, the current pedestrian sidewalk has a width of 2.5m; and therefore, the maintenance
vehicle does not need to be considered in the load rating. However, to allow for potential future widening of the
pedestrian platform, the maintenance vehicle has been considered for the purposes of this report.

As per Clause 3.8.11 of the CHBDC, the maintenance vehicle and pedestrian load were not considered to act
simultaneously.

The Live Load Capacity Factor, F, for Ultimate Limit State was calculated to determine the residual strength in
the structural elements that is available to resist applied live loads once all permanent loads (i.e., dead loads)
have been accounted for by the member’s strength. As per Clause 14.17.2 of the CHBDC, F factors greater
than or equal to 1, do not require a load posting, meaning the evaluated bridge is capable of supporting loads
used to derive the F factors. The overall bridge posting is determined based on the smallest value of F derived
for each individual bridge element.
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4.2.3 Load Factors

Reliability Indices were used to determine the appropriate load factors for dead and live loads. These indices
were dependent upon the element being analyzed, and its system behaviour, element behaviour and
inspection level as outlined below:

e System behaviour, classified as one of the following:
o (S1) Element failure will lead to total collapse
o (S2) Element failure will likely not lead to total collapse
o (S3) Element failure will lead to local failure only
e Element behaviour, classified as one of the following:
o (E1) Element is subject to a sudden loss of capacity with little or no warning
o (E2) Element is subject to a sudden loss of capacity with little or no warning but will retain
post-failure capacity
o (E3) Element is subject to gradual failure with warning of probably failure
¢ Inspection level, classified as one of the following:
o (INSP1) Element is not accessible for inspection
o (INSP2) Element is accessible for inspection to the satisfaction of the evaluator
o (INSP3) Element is accessible for inspection and inspection is directed by the evaluator

Once the system behaviour, element behaviour and inspection level have been determined for the failure
mode of each element being evaluated, a Reliability Index can be used to determine the appropriate dead and
live load factors. It should be noted that a single element may have different load factors depending on the
mode of failure being analyzed (i.e., a concrete beam analyzed for shear may have different load factors for
analysis than the same beam analyzed for bending). For the purpose of this evaluation, pedestrian live load
factors were assigned based on Table 3.1 in Section 3 of the CHBDC (aL = 1.7). The target reliability index, a
measure of the level of safety of a component(s), used during the evaluation of various elements, and
respective live and dead load factors are summarized the table in Appendix Ill.

In addition to the live load factor, aL, no Dynamic Load Allowance (DLA) was considered for maintenance
vehicle loading. According to Clause 3.8.4.5.1 of the CHBDC, maintenance vehicle load of 80 kN includes an
allowance for dynamic effect.

5. LOAD LIMIT EVALUATION

Both hand calculations and finite element model analysis were completed to determine the member-by-
member shear forces and bending moments as per the CHBDC. The finite element model analysis was
completed using a 2D model in S-Frame Version 11 software.

Resistance of steel structural components and the wood deck was determined using Section 9 and 10 of the
CHBDC, respectively. To account for an overall light to medium corrosion, an average 15% steel thickness
reduction was applied to all steel members. An additional 5% reduction in steel thickness was used to account
for potential future steel corrosion that may take place before the next bridge evaluation. As a result, the
resistance of steel members was based on 80% of the steel thickness measured in the field. Additionally, some
steel members were measured to have less that 80% of the steel thickness remaining. For these steel
members with additional section loss, a resistance associated to the remaining section of the member was
individually applied. To account for the isolated severe cracking and splintering noted in the wood deck, an
average resistance adjustment factor of 0.8 was applied to wood elements.

The existing pedestrian platform is rated for an unfactored 4.8 kPa pedestrian load per the 1996 PMA
Landscape Architects drawings for the Brantford Waterfront project.
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See Table 2 and Table 3 below for the summary of F factors for individual elements.

Table 2: Load Posting Summary for Plate Girder Spans

Element Pedestrian Live Load Maintenance Vehicle Live Load Postin
Capacity Factor, F Load Capacity Factor, F 9
Stringer >1.0 <1.0 Required *!
Floor Beam >1.0 >1.0 Not Required
Plate Girder >1.0 >1.0 Not Required

* Load Posting required only for maintenance vehicle (No load rating required for pedestrian loading)

Table 3: Load Posting Summary for Truss Spans

Element Pedestrian Live Load Maintenance_VehicIe Live Load Posting
Capacity Factor, F Load Capacity Factor, F
Stringer >1.0 >1.0 Not Required
Floor Beam >1.0 >1.0 Not Required
Plate Girder >1.0 >1.0 Not Required
Top Chord >1.0 >1.0 Not Required
Bottom Chord >1.0 >1.0 Not Required
Vertical >1.0 >1.0 Not Required
Diagonal >1.0 >1.0 Not Required

* Load Posting required only for maintenance vehicle (No load rating required for pedestrian loading)

Upon completion of the structural analysis, it was determined that all structural elements have a Load Capacity
Factor, F, larger than 1.0 for the pedestrian load. Therefore, no load limit is required in reference to pedestrian
loading.

It was determined that all structural elements, with the exception of existing pedestrian platform and plate
girder span stingers, have a Load Capacity Factor, F, larger than 1.0 for the CHBDC 80 kN maintenance
vehicle.

As noted in Section 4.2.2, the existing pedestrian platform is 2.5 m wide and therefore the analysis does not
need to consider the CHBDC Maintenance vehicle. It is recommended that if a custom City of Brantford
maintenance vehicle is currently being utilized, or plans to be utilized, that it be limited to a maximum axle
loading of 2.3 kN. Should the pedestrian platform be widened or modified, considerations for the CHBDC
maintenance vehicle loading should be considered.

CONCLUSION AND RECOMMENDATIONS

Based on the load rating and deficiencies stated in this report, the existing bridge does not require a load
posting, provided it is only subject to maintenance vehicle loading with a maximum axle loading of 2.3kN
(235kg) or pedestrian loading. If the bridge was maintained by a maintenance vehicle with a maximum gross
weight in excess of that stated above, or the CHBDC maintenance vehicle of 80 kN (approximately 8,155kg) as
specified in Clause 3.8.11 of the CHBDC, we recommend that the existing pedestrian platform be modified or
fully replaced, and all lower shelf angles and web in the stringers listed in Table 4 be reinforced with additional
steel plates and angles.

In addition to the repairs required to increase the load limit, outlined above, there are several other deficiencies
identified in the 2018 Enhanced OSIM that should be addressed as part of a capital project in the next 1-5

PAGE 7 OF 11



CITY OF BRANTFORD

@ -~ p!aﬂ BRANT'S CROSSING BRIDGE (STRUCTURE 104) STRUCTURAL EVALUATION REPORT
T GMBP FILE: 119104

MAY 2021

years to maintain the structure in working order. A summary of the recommended rehabilitation work for
Structure 104 is provided in Table 4 and Table 5 below. Please refer to Appendix A of the 2018 Enhanced
OSIM Summary Report included in Appendix Il of this report for a diagram describing node locations
referenced in the tables below.

Note that replacement of bearing anchor pins is included in the rehabilitation scope of work provided in Table 4
and Table 5. Until the anchor pins are replaced, the bridge is prone to lateral shifting if the watercourse level
was to rise above the underside of the structure, similar to the ice jam in 2018.

Please note that the inspection completed was at a single point in time. To our knowledge, this is the first
Enhanced OSIM completed on this structure. Therefore, there is no reference benchmark to help assess the
rate of deterioration of steel elements. The recommended work implementation timeframes and extension of
service life may vary depending on the actual rate of deterioration. Please note that the use of salt to maintain
this structure in the winter months is expected to result in accelerated deterioration of the structure. It is
therefore recommended that winter maintenance of this structure avoid the use of salt.

In accordance with the 2018 Ontario Structure Inspection Manual (OSIM), with structures greater than 30 years
old with critical components in poor condition, it is recommended that an Enhanced OSIM inspection be
completed every 6 years in order to monitor member deterioration, until such time that a major rehabilitation is
completed to address the poor condition members. The last Enhanced inspection was completed in spring of
2018. Prior to detailed design of major rehabilitation work, it is recommended that an additional Enhanced
OSIM take place to confirm the scope of the major rehabilitation work.
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Table 4: Option 1 — Rehabilitation Works Required for an Estimated 15 to 30 Year Service Life

Item | Rehabilitation Work Location
1.0 Relnforce.lower shelf angles and e All stringers in west plate girder span
web of stringers
e East and west abutment
. e East, central, and west piers
2.0 Concrete repair work e All bearing seats, wingwalls and ballast walls
¢ Underpinning of West Pier
e North and south bearings for each span at:
o east abutment (2)
. . o east pier (4
3.0 Replace bearing anchor pins o central piér)(4)
o west pier (4)
o west abutment (2)
40 Replace all roller bearings of e East truss span at east pier, two bearings
' truss spans e West truss span at west pier, two bearings
50 Reinforce lower shelf angle of e West span, north girder, inside lower shelf angle in first two
' plate girders bays from the west
Reinforce or replace deficient o Lateral braces in east plate girder span between nodes:
bottom lateral bracing A21 to D22, A22 to D21, A24 to D23, A25 to D26, and A26
to D25
6.0 e Lateral braces in west plate girder span between nodes: A1
to D2, A4 to D5, A5 to D6, and A6 to D5
e Lateral braces in east truss span between nodes: A14 to
D15, A15 to D16, and D15 to A16
Reinforce or replace deficient e Lateral brace plate connections in east plate girder span at
lateral connection plates nodes: A21, D21, A25, D25, A26, D26
e Lateral brace plate connections in west plate girder span at
70 nodes: D1, D5, D6
o Lateral brace plate connections in east truss span at
nodes: A14, D14, A20, and D20
e Lateral brace plate connections in west truss span at
nodes: A7, D7, A12, A13, and D13
e Lower shelf angles above all truss span bearings
. e Lower shelf angles at lateral brace connections
8.0 Repair Truss Bottom Chords e Lower web member of bottom chord at nodes: A8, D8,
D10, and D12
9.0 Repair Floor Beam e West Truss span node A16 to D16.
10.0 Remove debris from steel ¢ All four spans, on top of horizontal surfaces such as shelf

members

angles
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Table 5: Option 2 — Rehabilitation Works Required for an Estimated 10 to 20 Year Service Life

Item | Rehabilitation Work Location
1.0 Relnforce.lower*shelf angles and e All stringers in west plate girder span
web of stringers*"
2.0 Concrete repair work e Bearing seats at top of abutments and piers
e North and south bearings for each span at:
o eastabutment (2)
. . o east pier (4
3.0 Replace bearing anchor pins o centrgl piér)(4)
o west pier (4)
o west abutment (2)
40 Replace all roller bearings of e East truss span at east pier, two bearings
' truss spans e West truss span at west pier, two bearings
50 Reinforce lower shelf angle of e West span, north girder, inside lower shelf angle in first two
' plate girders bays from the west
6.0 Repair floor beam e West Truss span node A16 to D16.
70 Remove debris from steel e All four spans, on top of horizontal surfaces such as shelf
' members angles
*I Rehabilitation work required if bridge is to be reopened to maintenance vehicle specified in Clause 3.8.11. of
the CHBDC

Further to the recommendations provided above, we strongly suggest that the City ensures the following
maintenance procedures are implemented or continued:

e Avoid use of de-icing chemicals, using sand as an alternative
e Regularly cut back and maintain vegetation around the abutments and deck of the structure
e Regularly clean structure of accumulated debris

7. LIMITATIONS

The following limitations are applicable to this load limit evaluation report:

e This report is intended exclusively for the Client(s) named in the report. The material in it reflects our
best judgment in light of the information reviewed by GM BluePlan Engineering Limited at the time of
preparation. Unless otherwise agreed in writing by GM BluePlan Engineering Limited, this report shall
not be used to imply warranty as to the fitness of the property for a particular purpose. This report is
not a certification of compliance with past or present regulations. No portion of this report may be used
as a separate entity, it is written to be read in its entirety.

¢ Only the specific information identified has been reviewed. GM BluePlan Engineering Limited is not
obligated to identify mistakes or insufficiencies in the information obtained from the various sources or
to verify the accuracy of the information. GM BluePlan Engineering Limited may use such specific
information obtained in performing its services and is entitled to rely upon the accuracy and
completeness thereof.

e This assessment does not wholly eliminate uncertainty regarding the potential for existing or future
losses in connection with a property. No physical or destructive testing has been performed unless
specifically recorded. Conditions existing, but not recorded, were not apparent given the level of study
undertaken. We can perform further investigation on items of concern, if so required.
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We thank you for engaging in the services of GM BluePlan Engineering Limited, and trust that this report
provides the information that you require at this time. If you have any questions, or if we may be of further
assistance, please do not hesitate to contact us.

Your truly,

GM BLUEPLAN ENGINEERING LIMITED

Per: Per:
j A, GALEZOWSKI &
100217780
'_,I"- o T
Adam Galezowski, F’.Eg. Jens Hummel, P.Eng.
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1. INTRODUCTION

GM BluePlan Engineering Limited (GMBP) was retained by the City of Brantford (City) to complete an Enhanced
OSIM inspection and summary report of the Brant’s Crossing Bridge (Structure 104), located south of Colborne Street
West and spanning the Grand River in the City of Brantford. The City requested this inspection in response to flooding
and ice jamming events in February of 2018 in order to obtain a more detailed understanding of the condition of the
bridge and to estimate costs for rehabilitation or replacement options.

The following is a summary description of the structure based on the results of our Enhanced OSIM inspection. The
recommended capital works for rehabilitation and superstructure replacement are summarized below, complete with
cost estimates attached. Capital costs have been estimated based on our recent experience in similar bridge
construction projects, including recent tender prices received by GMBP, and discussions with suppliers and
contractors. The capital cost estimates are presented in 2018 dollar values and do not include HST; however, cost
estimates do include associated costs such as engineering design and contingencies. The estimated costs contained
in this report should be considered as preliminary, as no pre-design work has been completed that may influence costs
of items such as environmental considerations, transportation requirements, geotechnical conditions, regulatory
authority requirements, as well as any ancillary work beyond the limits of the bridge.

It should also be noted that projects involving railway bridges converted to pedestrian bridges are quite unique, and
can often be difficult to accurately estimate.

11  Background

Structure 104 is a four span bridge that was originally designed to convey railway traffic, but has since been converted
to a pedestrian bridge to carry pedestrian traffic and a utility crossing across the Grand River. Based on discussions
with City staff, the utility crossing is no longer in active service. The superstructure consists of two through truss spans
(Spans 2 & 3) and two plate girder spans (Spans 1 & 4). There are no drawings of the superstructure; however, the
City provided drawings for the substructure that indicate the piers and abutments are founded on rock using spread
footings. The drawings are dated as 1911 and 1912. It should be noted that the west pier is the abutment of a former
bridge in this location that was repurposed as a pier. City staff have indicated that this bridge was converted to a
pedestrian bridge in approximately 1997.

An ice jam event in the Grand River on February 21, 2018, prompted a preliminary visual inspection that was
completed by GMBP. Based on the findings of the preliminary visual inspection, it was recommended that additional
inspections be completed in the form of an Enhanced OSIM inspection in order to properly assess the condition of
Structure 104 and that the structure be closed due to suspected movements of the superstructure. In order to safely
assess all elements of the bridge within an arm’s reach, ASI Group Ltd. (ASI) was retained to perform an underwater
inspection of the abutment and pier footings and Acuren Group Ltd. (Acuren) was retained to perform a ropes access
inspection of all other elements beyond an arm’s reach, which included the underside of the structure and top members
of the trusses. The ropes access inspection occurred over a period of 4 days from May 28, 2018, to May 31, 2018, and
the underwater inspection occurred on June 22, 2018. All inspections were completed under the supervision of Adam
Galezowski, P.Eng., of GMBP. Copies of the ASI| and Acuren reports are provided in Appendix A.
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1.2 Nomenclature

For the purpose of this report, all bridge elements have followed a naming convention to inform their location. A sketch
of Structure 104 that has adopted this naming convention has been included in Appendix B. For definitions of some of
the technical terms used in this report refer to Appendix C. Steel members in each span generally consist of built-up
sections. Refer to Figure 1 below for the standard terminology used for these built-up sections.

UFPFER COVER PLATE UUPPER SHELF AMNGLE

< B I \— UPPER LACING

UPPER SHELF AMGLE

STIFFEMER —\ WER

WEB —‘\-“x

LOWER SHELF ANGLE | 1
I LOWER LACIN
h /— o CING

= - e = T
LOWER SHELF ANGLE

\— LOWER COVER PLATE

FLOOR BEAMS, STRINGERS, GIRDERS (TYP.] BOTTOM CHORD

Figure 1: Cross Sections of Typical Built-Up Sections in Structure 104

2. INSPECTION SUMMARY

Table 1 and Table 2 include a summary of deficiencies observed during the 2018 Enhanced OSIM inspection for the
plate girder spans and the truss spans, respectively. The deficiencies have been summarized based on inspection
reports provided by ASI and Acuren, as well as our inspector’s observations and have been categorized as being major
or minor depending on our opinion of their structural significance. Major deficiencies are considered to be critical and
should be addressed in the next 1-5 years to maintain the structural integrity of the bridge. Minor deficiencies are not
classified as urgent and can be addressed at a later time, though consideration should be given to addressing all
deficiencies under one project. Refer to Appendix D for photos referenced in the tables below.
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Table 1: Plate Girder S

pans - Summary of Deficiencies

Structure Observations
Element
Major Deficiencies
e Light to severe cracking, spalling and delamination throughout. G2
Abutments/
. Minor Deficiencies
Wingwalls
e Minor erosion at water level. G2
e Wood blocking beneath floor beam on east abutment. G3
Major Deficiencies
e All bearings appear to be seized. G4-G5
e Bearings located on each abutment appear to have shifted as follows:
o East Abutment — North Bearing: 25mm west
Abutment o East Abutment — South Bearing: 25mm north
Bearings o West Abutment — North Bearing: 40mm south G4
o West Abutment — South Bearing: 40mm south
Note: In the absence of previous monitoring data, the above bearing movements
were determined based on measured deflections of the bearing anchor bolts.
e Anchor bolts have severe material loss ranging between 10% - 100% at the base G4-G6
of the bolt. Complete section loss of bolts was noted at the west abutment.
Major Deficiencies
e Very severe isolated corrosion with 40-100% material loss noted in web above G11
lower shelf angles. The very severe material loss is isolated on stringers in Bay 5.
e Severe corrosion with 40-60% material loss noted in web above lower shelf angles )
throughout stringers in Bays 1-4.
e Isolated severe corrosion and impact damage on the interior lower shelf angle leg
. ; . G12
Stringers of the north stringer in Bay 5.
Minor Deficiencies
e Stringer stiffeners have 100% material loss isolated at the base of the member.
: G11-
On average, the material loss extends up to 150mm above the lower shelf angle G12
legs.
e Overall medium to severe corrosion noted throughout upper and lower shelf G11-
angles with up to 10% and 30% material loss respectively. G12
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Structure Observations
Element
Major Deficiencies
e Very severe isolated corrosion 50-100% material loss noted in web above lower
interior shelf angle. The very severe material loss is isolated in the northern girder G7
of the west span in Bay 6 and 7 and measures up to 75mm in height.
e Severe isolated corrosion with up to 40% material loss noted in the web above Gs
lower interior shelf angle in Bay 22.
e Severe isolated corrosion with up to 100% material loss noted in lower interior
shelf angle on girders in the east span, isolated near the abutment. The isolated G9
Girders material loss extends for approximately 600mm from the east abutment bearings.
Minor Deficiencies
e Approximately 60% of exterior girder stiffeners have isolated 100% material loss
at the base of the member. The 100% material loss extends up to 150mm above G10
the lower shelf angles.
e Severe isolated corrosion with up to 100% material loss noted in the web at the G15
connection with the upper and lower shelf angles of the floor beams in both spans.
e Overall medium to severe corrosion throughout girders with 10-20% material loss
: : S G7-G10
noted in upper and lower shelf angles and their connection rivets.
Minor Deficiencies
Floor Beam
oorBeams e Overall medium to severe corrosion throughout with 10-20% material loss isolated )
on upper and lower shelf angle legs.
e adiie Minor Deficiencies
Diaphragms e Overall light to medium corrosion throughout with up to 10% material loss. -
Major Deficiencies
) e Medium to severe corrosion throughout with 100% isolated material loss noted in G13
Lateral Bracing 9 members in both spans.
¢ Medium to severe corrosion with significant areas of 100% material loss noted in G14
12 connection plates in both spans.
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Table 2: Truss Spans - Summary of Deficiencies

Structure Observations
Element
Minor Deficiencies
e Light to severe delamination on faces of all piers. T2
e Severe erosion throughout faces of pier footings and isolated areas of severe
: : . : . T2
erosion at the interface of pier footings and pier shaft.
Piers
¢ Undermining of the west pier footing for up to 4m on the east face and the entire
west face. The maximum depth of scour was 0.7m and 0.4m on the east and west
faces, respectively.
o Based on a review of drawings provided by the City, the west pier is
founded on bedrock. It appears the bedrock has eroded in this
location.
Major Deficiencies
e All bearings appear to be seized. T:%I:;A"
¢ Roller bearings located on the east pier appear to have shifted as follows:
o East Pier — North Bearing: 65mm south
o East Pier — South Bearing: 75mm south T3-T4
Pier Bearings Note: In the absence of previous monitoring data, the above bearing movements
were determined based on measured deflections of the bearing anchor bolts.
Minor Deficiencies
e Severe corrosion with complete isolated material loss of vertical plates enclosing T4
all roller bearings.
e Severe corrosion with 20-30% material loss noted at the base of all bearing T3-T4
anchor bolts in west span.
Major Deficiencies
e Very severe corrosion with up to 100% material loss isolated on legs of interior T5
and exterior shelf angles near the lateral brace connections.
Bottom Chords | ¢« Severe corrosion with up to 100% material loss noted in lower shelf angle legs T6
above bearings.
e Severe corrosion with up to 100% material loss isolated at the lower web
(locations: A8 in Bay 6, D8 in Bay 6, D12 in Bay 10, D12 in Bay 11, and D10 in T7-T9
Bay 11).
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Structure Observations
Element
Major Deficiencies
e Light to medium corrosion throughout and severe corrosion with 100% material T8
loss isolated at the bottom 200mm of all vertical members.
Verticals
Minor Deficiencies
e Overall light to medium corrosion with severe corrosion with up to 20% material
loss isolated at the bottom inside face of all vertical connection plates, connecting -
vertical members with bottom chords.
Minor Deficiencies
e Very isolated severe corrosion with 100% material loss noted in web above lower
shelf angles. The severe corrosion and material loss is isolated to the south T10
stringer in the east span.
Stringers
9 ¢ Overall light to medium corrosion throughout with 10-30% material loss noted in T10
lower shelf angle legs.
e Stringer stiffeners have 100% material loss isolated at the base of the member.
On average, the material loss extends up to 200mm above the lower shelf angle T10
legs.
Major Deficiencies
e Severe corrosion with up to 60% and 100% material loss noted in the entire lower T11
shelf angle, throughout the full length of the floor beam from A16 to D16.
Floor Beam
oorBeams Minor Deficiencies
e Overall light to severe corrosion with up to 30% overall material loss noted
throughout all floor beams. Isolated severe corrosion with up to 40% material loss -
noted in the lower shelf angle legs near the lateral brace plate connections.
Minor Deficiencies
Intermediate
Diaphragms e Light to medium corrosion throughout with isolated 100% material loss noted in T12
bottom chords at the connections to the stringers.
Minor Deficiencies
¢ Medium to severe corrosion with significant areas of 100% material loss noted in )
10 connection plates in both spans.
Lateral Bracing
e Medium to severe corrosion throughout with 100% isolated material loss noted in T13
3 members in both spans.
e Rust packing of up to 50mm between vertical legs of angles. T14
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3. DEFICIENCIES AND CONCERNS

Severe corrosion and material loss was noted throughout steel members of Structure 104. Generally, the areas of
severe corrosion noted were located in areas that have a higher exposure to water and chlorides, particularly horizontal
surfaces where water and debris is able to sit and accumulate. This is a common issue for steel structures of this
design, particularly considering the age of Structure 104. In areas where severe corrosion and material loss is present,
a reduction in the capacity of the member is expected. Material loss in main structural members such as girders,
stringers, floor beams, verticals and bottom chords are considered to be a major deficiency. Other steel members
experiencing severe corrosion and material loss such as intermediate diaphragms and lateral bracing are considered to
be secondary structural members. Therefore, we have considered these deficiencies as minor.

We note that Structure 104 was originally designed to convey railway traffic, but has since been converted to a
pedestrian bridge that carries pedestrian traffic and a decommissioned utility crossing. Based on preliminary estimates,
we anticipate the applied live load has been substantially reduced as compared to the estimated original design live
load (assuming Cooper E-40 railway design loading). Conversely, the dead load on the structure has increased since
its conversion to a pedestrian bridge with the addition of the pedestrian boardwalk and utility crossing, which were
placed on top of the railway track and deck ties. Additionally, the loading effects of maintenance vehicles such as the
trackless snow clearing equipment currently used by the City would need to be considered. Without completing a full
load limit evaluation for the structure, it is difficult to determine the remaining capacity of each structural element.

Overall, Structure 104 is in fair to poor condition with numerous major deficiencies that should be addressed in 1-5
years. Except for the movement observed in the bearings on the east pier, it does not appear that any of the
deficiencies noted were caused by the ice jam events in February of 2018.

To our knowledge, this is the first detailed inspection of Structure 104 since it was converted to a pedestrian bridge in
approximately 1997. Therefore, it is difficult to determine the rate of deterioration of the bridge, and its remaining useful
service live. Increased frequency of inspections may be warranted to better understand the performance of the
structure.

4, EVALUATION OF ALTERNATIVES

We recommend the structure be rehabilitated, replaced or permanently closed in the next 1-5 years to address all
major deficiencies. Provided below are additional considerations for the City prior to determining what to do regarding
this structure:

¢ If rehabilitation is preferred, a load limit analysis is recommended to be completed to assess which elements
and connections require rehabilitation to support the current pedestrian use of the structure. Based on the
results of the analysis, the scope and cost of the rehabilitation may be refined. This may result in a reduced or
increased rehabilitation cost estimate. The cost for a load limit analysis is estimated to be approximately
$50,000 to $100,000.

e Given the significant capital cost required to rehabilitate, replace or permanently close Structure 104, we
recommend the City complete a Schedule ‘B’ or ‘C’ Municipal Class Environmental Assessment (MCEA) to
determine the most appropriate alternative for the City to pursue. This is estimated to cost approximately
$50,000 to $100,000, and would include, at a minimum, a cultural heritage evaluation report (CHER), heritage
impact assessment (HIA), archeological assessment, environmental impact study and hydraulic assessment.

The following summarizes rehabilitation, replacement and removal alternatives for Structure 104. Pre-engineering cost
estimates for each alternative have been prepared and presented at the end of this section. Itemized cost estimates
are provided in Appendix D.

4.1 Alternative 1: Rehabilitation

In this alternative, all major and minor deficiencies would be addressed. Given the limited access to Structure 104, it is
expected that the cost to construct temporary work platforms will be substantial as defects are noted throughout the
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underside of the superstructure. Therefore, although the minor deficiencies do not need to be addressed in the next 1-5
years, we recommend all deficiencies be addressed under one capital works project.

Bearings would likely be replaced with elastomeric bearings similar to Structure 143 (TH&B Pedestrian Crossing)
downstream of Structure 104. As shown in the photo below, a cast-in-place concrete bearing seat may be required to
compensate for the difference in height of the new bearings. A hydraulic assessment could be considered to determine
whether the superstructure should be raised to increase hydraulic capacity. The costs to complete a hydraulic
assessment, raise the bridge, potential modifications to the abutment walls and wingwalls, and potential modifications
to the approach pathways have not been included in the cost estimate provided in Appendix D. We estimate that
raising the existing superstructure would greatly increase the complexity and cost of rehabilitation.

- = YL, -
Figure 2: Replaced abutment bearing on Bridge 143

Deficient steel members would be reinforced or replaced, where applicable. Prior to the rehabilitation, the City may
wish to complete coupon sampling to determine weldability and existing steel strength. The results of the analysis
would determine whether reinforcing plates could be welded to the existing steel, or if plates would have to be bolted.

Concrete patch repairs to the abutments and piers have also been included in the scope of work.

The pre-engineering cost estimate provided in Appendix D accounts for the rehabilitation of all known minor and major
defects. Upon completion of a load limit analysis for the structure, there may be opportunities to reduce the scope and
capital cost of rehabilitation.

Based on our experience, a change in hydraulic capacity of the bridge structure would necessitate the completion of a
MCEA.

4.2 Alternative 2: Replacement

In this alternative, the existing superstructure would be removed and replaced. To complete removals, construction of
temporary pads and access roads to staging areas within the Grand River may be required. For the purposes of this
report we have considered the replacement structure to be four prefabricated steel truss bridge spans. The truss bridge
spans could bear on existing piers and abutments, provided that concrete patch repairs are completed as required.

A hydraulic assessment should be considered to determine the capacity of the replacement structure and its bearing
elevations. One of the benefits of the prefabricated truss system shown in Figure 3 below is that the underside of the
superstructure would be raised by approximately 1.0 m in comparison to the existing structure while maintaining the
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same deck elevation. Therefore, the bearing elevation would need to increase just to maintain the existing deck
elevation. This could be accomplished using similar construction details to those provided in Figure 2 above. If the
hydraulic assessment determines that the deck elevation is to be raised above the current elevations, additional
modifications to the abutment walls, wingwalls, and the approach pathways would be required. The costs of these
additional modifications have not been included in the pre-engineering cost estimate provided in Appendix D.

Based on our experience, a change in hydraulic capacity of the bridge structure would necessitate the completion of a
MCEA.

It should be noted that the replacement superstructure types assumed for our estimated capital costs would not
represent a sympathetic or replica replacement structure type. Replacement superstructures would be similar to a
typical pre-fabricated steel truss structure, similar to the WGP Overhead Trail Bridge (Structure 152) shown below.

Figure 3: Prefabricated steel truss superstructure (Structure 152)

4.3 Alternative 3: Removal/Permanent Closure

In this alternative, the crossing would be closed permanently. The existing superstructure would either remain or be
removed. The piers and abutments may also be removed; however, these could possibly be left in place as an
indication that a structure once stood there and to mitigate the impacts to the environment from removal activities.

Should the crossing have heritage significance, various options would be considered including, but not limited to,
removal of the superstructure for relocation to an adjacent location for a monument or commemorative display at the
existing location.

Based on our experience, removal of a bridge would necessitate the completion of a MCEA.

The pre-engineering cost estimate provided in Appendix D accounts for the removal of the superstructure; however, it
was assumed that the abutments and piers would remain and a commemorative plaque/display would be installed on
both sides of the Grand River.

4.4 Other Considerations

Given the proposed scope of work for both rehabilitation and superstructure replacement, the potential change in the
hydraulic capacity from superstructure modification and the potential heritage significance of the bridge, the City may
wish to consider a MCEA to determine the appropriate means for addressing the deteriorated state of Structure 104 to
inform which alternative to move forward to design and construction. We have accounted for a Schedule ‘B’ MCEA as
part of our cost estimates. We note that the ultimate decision on schedule should be reviewed as part of the MCEA
process.
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We have not completed a cultural heritage evaluation of Structure 104; however, we believe there is a strong possibility
that the structure has heritage value due to its age, superstructure types, location and views. As part of a MCEA, a
Cultural Heritage Evaluation Report will be required to determine whether the structure has any heritage significance.

4.5 Cost Estimates

Table 3 includes a breakdown of the pre-design cost estimate for each alternative listed above. The prices listed below
are presented in 2018 dollars and exclude HST, but include engineering at approximately 15% of construction costs
and a 25% contingency. A breakdown of each cost can be found attached to this report.

Table 3: Summary of Cost Estimates for Alternatives

Estimated Remaining Life

Description Estimated Capital Costs (2018 Dollars) Upon Completion of Work
Alternative 1: Rehabilitation $2,100,000 15-25 years
Alternative 2: Replacement $2,600,000 75 years
Alternative 3: Removal $1,100,000 Not Applicable

We note that the estimated cost for rehabilitation listed above is higher than previous estimates provided to the City in
our letter dated April 13, 2018. The increase in the cost estimate for rehabilitation can be attributed to the advanced
deterioration discovered in numerous elements of the superstructure, which were identified a result of the enhanced
OSIM inspection. In comparison to the previous rehabilitation estimate, the following works have been revised or added
to the scope of work recommended for rehabilitation:

Replacement of all bearings;

Concrete patch repairs to abutment walls, wingwalls and piers;

Reinforcing or replacement of numerous steel members on the underside of the structure; and,
Non-construction costs including a MCEA, engineering design and construction administration.

Please note that no design work has been completed that may influence costs of items such as environmental
considerations, transportation requirements, geotechnical conditions, regulatory authority requirements, as well as any
ancillary work beyond the limits of the bridge.

5. SUMMARY AND RECOMMENDATIONS

GMBP supervised an arm’s length inspection of the Brant’s Crossing Bridge (Structure 104). This inspection involved
ropes access to inspect the superstructure and above-water substructure elements, as well as an underwater
investigation to inspect the exposed footings of the abutments and piers. The results of this inspection determined that
Structure 104 is in fair to poor condition, and in need of rehabilitative work in order to re-open for pedestrian use.

To re-open the bridge, we recommend that the City consider Alternative 1 or Alternative 2, described above. Given the
significant capital cost required to rehabilitate and maintain Structure 104, we recommend the City consider a MCEA to
determine the long-term plan for the structure. A load limit evaluation should be included as part of the MCEA to
properly assess the scope of work required for rehabilitation.

Further to the recommendations provided above, we strongly suggest that the City ensures the following maintenance
procedures are implemented or continued:

e Avoid use of de-icing chemicals, using sand as an alternative
e Regularly cut back and maintain vegetation around the abutments and deck of the structure
e Regularly clean structure of accumulated debris
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We thank you for engaging in the services of GM BluePlan Engineering Limited, and trust that this report provides the
information that you require at this time. If you have any questions, or if we may be of further assistance, please do not
hesitate to contact us.

All of which is respectfully submitted,

GM BLUEPLAN ENGINEERING LIMITED

Per: Per:

Adam Galezowski, P. Jack Turner, P.Eng?
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APPENDIX B:
Glossary of Technical Terms



GLOSSARY OF TECHNICAL TERMS

Concrete Deficiencies

Delamination: A discontinuity of the surface concrete which is substantially separated but not
completely detached from concrete below or above it

Spalling: A continuation of the delamination process whereby the actions of external loads,
pressures exerted by the corrosion of reinforcement or by the formation of ice in the
delaminated area results in the breaking off of the delaminated concrete

Steel Deficiencies

Corrosion: The deterioration of steel by chemical or electro-chemical reaction resulting from
exposure to air, moisture, de-icing salts, industrial fumes and other chemicals and
contaminants in the environment in which it is placed, also referred to as rust

Material loss: A continuation of corrosion, material loss refers to the percentage of cross sectional
area that has corroded away

General Deficiencies

Scour: The removal of material from the stream bed or bank due to the erosive action of
moving water in the stream.

Undermining: The loss in support at the base of a foundation as a result of scour.
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Photograph G1: North elevation
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Photograph G2: East Abutment
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Photograph G3: East abutment
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Photograph G5: West abutment, south bearing
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Photograph G6: West abutment, north bearing anchor bolt
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Isolated 100%
material loss in web
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material loss in web
and lower shelf angle
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Photograph Gé: East span, north girder interior
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Photograph G10: East span, north girder exterior
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Photograph G11: West span, south stringer
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Photograph G12: West span, north stringer
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Isolated 100% material
loss along lateral bracing

Photograph G13: East span, underside

Isolated 100%
material loss at lateral
bracing connection

Photograph G14: East span, typical lateral bracing connection plate
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Isolated 100% material
loss at floor beam
upper shelf angle

Photograph G15: East span, girder web at top of floor beam
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Photograph G16: West span underside
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Photograph T2: West pier
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Photograph T4: West pier, north-roller Bearing
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Isolated 100% material
loss in bottom chord
shelf angle legs at lateral
brace connections

Isolated 100% material
loss at the lower shelf
angle legs above bearings
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Photograph T6: Centre pier, southeast bearing

GUELPH | OWEN SOUND | LISTOWEL | KITCHENER | LONDON | HAMILTON | GTA



PAGE 12 OF 15
OUR FILE: 118074

Isolated 100% material
loss in bottom chord web

Photograph T8: Typical vertical connection at bottom chord
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Photograph T10: East truss, south stringer
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60-100% material loss
in lower shelf angle

Photograph T11: East truss (Floor beam #10)

Isolated100% material
loss in intermediate
diaphragms

Photograph T12: East truss, underside
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Photograph T14: West truss, lateral bracing

GUELPH | OWEN SOUND | LISTOWEL | KITCHENER | LONDON | HAMILTON | GTA



APPENDIX D:
Cost Estimates



STRUCTURE 104 COST ESTIMATE - REHABILITATION
ESTIMATED UNIT OF

DESCRIPTION

GENERAL

QUANTITY MEASURE

UNIT PRICE TOTAL AMOUNT

A1 |Mobilization, Demobilization and 100% LS. |$ 4000000 $  40,000.00
Miscellaneous Project Costs
A2 g;ﬁgi’ ‘and Install Temporary Working 100% LS. | $ 300,000.00{ $  300,000.00
A.3 [Environmental Protection 100% L.S. $ 15,000.00| $ 15,000.00
TOTAL SECTION A $ 355,000.00
B GIRDER SPAN REHABILITATION
B.1 [Temporary Bridge Jacking 100% L.S. $ 150,000.00| $ 150,000.00
B.2 g(;;r?, Supply and Install Concrete for Bearing 100% LS. $ 20,000.00| $ 20,000.00
B.3 Eg;"r%‘;esa“d Replace Existing Girder 8 each |$ 4,000.00|$ 3200000
B.4 \C/:Vaasl;(slr;:clja\fveinc;:vnaﬁlrsete Patch in Abutment 100% LS. |$ 3500000 $ 3500000
B.5 |Reinforce Girder Webs 13.5 m $ 2,000.00] % 27,000.00
B.6 [Reinforce Stringer Webs 45 m $ 2,000.00| $ 90,000.00
B.7 |Reinforce Girder Lower Shelf Angles 9 m $ 1,000.00] $ 9,000.00
B.8 |Reinforce Stringer Lower Shelf Angles 4.5 m $ 1,000.00]| $ 4,500.00
B.9 |Supply and Install New Girder Stiffeners 35 each $ 500.00 $ 17,500.00
B.10 [Supply and Install New Stringer Stiffeners 80 each $ 500.00( $ 40,000.00
B.11 Supply and Install _New Lateral Braces 20 each $  200000| $ 40,000.00
Including Connection Plates
TOTAL SECTION B $ 465,000.00
(03 TRUSS SPAN REHABILITATION
C.1 |Temporary Bridge Jacking 100% L.S. $ 200,000.00( $ 200,000.00
C.2 EZ;T, Supply and Install Concrete for Bearing 100% LS $ 20,000.00| $ 20,000.00
c3 gzg‘r;‘;a”d Replace Existing Truss 8 each |$ 4,00000|$  32000.00
ca (in(:afrferdams and Dewatering around West 100% LS $ 20,000.00| § 20,000.00
C.5 |Underpinning of West Pier 100% L.S. $ 20,000.00| $ 20,000.00
C.6 |Cast In Place Concrete Patch in Piers 100% L.S. $ 50,000.00| $ 50,000.00
C.7 |Reinforce Bottom Chord Webs 5 each $ 2,000.00( % 10,000.00
cs8 Reinforce Bottom Chord Lower Shelf Angle o4 each $  1,000.00| $ 24,000.00
Legs at Lateral Brace Connections
C.9 ﬁ:g;f‘;'fgei‘;:‘;;“ Chord Lower Shelf Angle 3 each |$ 150000|$ 450000
C.10 [Reinforce Floor Beam Lower Shelf Angles 1 each $ 2,500.00| $ 2,500.00
C.11 Remforcg Intermgdlate Diaphragms at Lower 48 each $ 500.00| $ 24,000.00
Connection to Stringer
C.12 |Reinforce Verticals at Bottom Chord 20 each $ 500.00( $ 10,000.00
C.13 g;ﬁg'sy :n”gt':i‘:;a;'rs'\'ew Vertical Stiffener 80 ecach |$ 50000 $  40,000.00
C.14 Supply_/ and Install _New Lateral Braces o4 each $  2000.00| § 48,000.00
Including Connection Plates




STRUCTURE 104 COST ESTIMATE - REHABILITATION
ITEM ESTIMATED UNIT OF

DESCRIPTION UNIT PRICE TOTAL AMOUNT
NO. QUANTITY MEASURE

TOTAL SECTION C $ 505,000.00

D MISCELLANEOUS COSTS

p.1 |Reémove and Dispose of Abandonned 100% Ls. |$ 3000000 $  30,000.00
Watermain

D.2 |Site Restoration 100% L.S. $ 4,000.00] $ 4,000.00

D.3 [Contingency 100% L.S. $ 340,000.00| $ 340,000.00

TOTAL SECTION D $ 374,000.00

E NON-CONSTRUCTION COSTS

.1 |Engineering Design and Construction 100% LS. | $ 200,000.00 200,000.00
Administration
100,000.00

E.2 [Load Limit Analysis 100% L.S. $ 100,000.00

TOTAL SECTION E
TOTAL REHABILITATION COST

400,000.00
2,099,000.00

$
$
E.3 |Municipal Class Environmental Assessment 100% L.S. $ 100,000.00( $ 100,000.00
$
$




STRUCTURE 104 COST ESTIMATE - REPLACEMENT
ESTIMATED UNIT OF

DESCRIPTION UNIT PRICE TOTAL AMOUNT

QUANTITY MEASURE

CONSTRUCTION COSTS

A1 'B"g:q"c'ﬁg'zoa’:i’oiond'”g’ Insurance, 100% L.S. $150,000.00 | $  150,000.00
A.2 |Environmental Protection 100% L.S. $20,000.00 | $ 20,000.00
A.3 [Contractor Layout 100% L.S. $10,000.00 | $ 10,000.00
A.4 |Cofferdams and Dewatering around Piers 100% L.S. $40,000.00 | $ 40,000.00
A.5 |Underpinning of Pier Footings 40 m3 $1,100.00 $ 44,000.00
Removal of Existing Deck, Railings, Railway
A6 Ties and Abandoned Watermain 430 m2 $350.00 $ 150,500.00
Construction of Temporary Access Paths o
A7 and Staging Areas in Grand River 100% L.S. $150,000.00 [ $ 150,000.00
A.8 |Removal of Existing Superstructure 100% L.S. $300,000.00 | $ 300,000.00
A.9 [Suspended Platforms at Piers 3 each $15,000.00 | $ 45,000.00
A.10 [Cast In Place Concrete Patch in Piers 100% L.S. $ 50,000.00( $ 50,000.00
A.11 |Platforms at Abutments 2 each $5,000.00 $ 10,000.00
A12 Svajfs'r;ff&ﬁnzﬁv”afffte Patch in Abutment 100% Ls. |$ 3500000]% 3500000
A13 I;/Iic;criéflcahons to Existing Abutments and 100% LS $15,000.00 | $ 15,000.00
A14 Eﬁse'gg gggfsuﬁzp;ys‘:;)”ew Superstructures 100% Ls. | $260,00000 | $ 260,000.00
A.15 f%‘:sn'f’lg dal‘gdssgsg'g';;f;‘n‘i‘;“ Superstructures 100% LS. | $360,00000 | $  360,000.00
A.16 |Install new Superstructures 100% L.S. $150,000.00 [ $ 150,000.00
Removal of Temporary Access Paths and o
A7 Staging Areas in Grand River 100% L.S. $20,000.00 | $ 20,000.00
A.18 [Site Restoration 100% L.S. $4,000.00 $ 4,000.00
A.19 |Contingency at approximately 25% 100% L.S. $ 455,000.00 [ $ 455,000.00
TOTAL SECTION A $ 2,268,500.00
] NON-CONSTRUCTION COSTS
B.1 ig?ﬁ:{gﬁo?\es'gn and Construction 100% LS. $200,000.00 | $  200,000.00
B.2 [Municipal Class Environmental Assessment 100% L.S. $100,000.00 | $ 100,000.00
B.3 [Approvals (est.) 100% L.S. $15,000.00 | $ 15,000.00
TOTAL SECTION B $ 315,000.00
TOTAL REPLACEMENT COST $ 2,583,500.00




STRUCTURE 104 COST ESTIMATE - SUPERSTRUCTURE REMOVAL
ITEM ESTIMATED UNIT OF

DESCRIPTION UNIT PRICE TOTAL AMOUNT
NO. QUANTITY MEASURE

A CONSTRUCTION COSTS

TOTAL SECTION B
TOTAL SUPERSTRUCTURE REMOVAL COST

215,000.00
1,071,500.00

A1 'B"g:q"c'ﬁg'zoa’:i’oiond'”g’ Insurance, 100% LS. $50,000.00 | $  50,000.00
A.2 |Environmental Protection 100% L.S. $10,000.00 | $ 10,000.00
A.3 |[Contractor Layout 100% L.S. $2,000.00 | $ 2,000.00
A4 Removal of Existing Deck, Railings, Railway 430 m2 $350.00 $  150500.00
' Ties and Abandoned Watermain ] T
Construction of Temporary Access Paths o
A5 and Staging Areas in Grand River 100% L.S. $150,000.00 [ $ 150,000.00
A.6 |Removal of Existing Superstructure 100% L.S. $300,000.00 | $ 300,000.00
Removal of Temporary Access Paths and o
A7 Staging Areas in Grand River 100% L.S. $20,000.00 | $ 20,000.00
A.8 |Site Restoration 100% L.S. $4,000.00 | $ 4,000.00
A.9 [Contingency at approximately 25% 100% L.S. $170,000.00 $§ 170,000.00
TOTAL SECTION A $ 856,500.00
B NON-CONSTRUCTION COSTS
B.1 [proneenng besign and Construction 100% LS. | $100,000.00 | $  100,000.00
B.2 |Municipal Class Environmental Assessment 100% L.S. $100,000.00 { $ 100,000.00
B.3 |Approvals (est.) 100% L.S. $15,000.00 | $ 15,000.00
$
$
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BRANT'S CROSSING BRIDGE (STRUCTURE 104) STRUCTURAL EVALUATION REPORT

Summary of Loads Factors for Evaluation

Element Dead Load System Element | Inspection | Reliability | Dead Load | *Live Load

Category | Behaviour | Behaviour Level Index, B Factor, aD Factor, aL
Wood Deck D2 3 3 3 2.50 1.10 1.35
Stringer D1 3 3 3 2.50 1.05 1.35
Floor Beam D1 2 3 3 2.75 1.06 1.42
Plate Girder D1 1 3 3 3.00 1.07 1.49
Top Chord D1 1 1 3 3.75 1.10 1.70
Bottom Chord D1 1 1 3 3.75 1.10 1.70
Vertical D1 2 1 3 3.50 1.09 1.63
Diagonal D1 2 1 3 3.50 1.09 1.63

* Live Load Factors for Maintenance vehicle
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2.1

2.2

INTRODUCTION

GM BluePlan Engineering Limited (GMBP) was retained by the City of Brantford (City) to complete a load
limit evaluation of the TH&B Railway River Crossing (Structure 143), located north of the Veterans Memorial
Parkway bridge and spanning the Grand River in the City of Brantford. As a part of this assignment, the
existing structure was inspected within an arm’s reach and analyzed for the purposes of determining the
current load limit and to identify and assess the various rehabilitation and replacement options as part of the
Municipal Class Environmental Assessment (MCEA) process.

BACKGROUND INFORMATION

Existing Structure

Structure 143 is a four-span bridge that was originally designed to convey railway traffic and was constructed
in 1893. It has since been converted to a pedestrian bridge to carry pedestrian traffic and an electrical utility
across the Grand River. The superstructure consists of four through plate girder spans. A rehabilitation project
occurred in approximately 2006 that converted Structure 143 to a pedestrian bridge, as well as repaired
several elements on the bridge. Design drawings for the rehabilitation project were provided by the City and
are included in Appendix I.

2018 Structural Inspection

Following an ice jam event in the Grand River on February 21, 2018, the structure was subject to a detailed
structural inspection in accordance with the Ontario Structure Inspection Manual (OSIM). All elements of the
bridge were safely accessed within an arm’s reach by Acuren using ropes tied to the structure. The ropes
access inspection occurred over a period of 2 days from June 4, 2018, to June 5, 2018. During the inspection,
element geometry, orientation, and defects were measured and recorded, and the overall condition of each
element was determined following the OSIM guidelines.

The complete Enhanced OSIM Summary Report for Structure 143 is provided in Appendix II.

Within the Enhanced OSIM Summary Report, both major and minor deficiencies were noted. Major
deficiencies are considered to be critical and should be addressed in the next 1-5 years to maintain the
structural integrity of the bridge. Minor deficiencies are not classified as urgent and can be addressed at a later

time; however, consideration should be given to addressing all deficiencies under one project.

Major deficiencies are included in Table 4 at the end of this report.
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3. NOMENCLATURE

Steel members in each span of Structure 143 generally consist of built-up steel sections. Refer to Figure 1
below for the standard terminology used for these built-up sections. Refer to Figure 2 for standard terminology
used for the structural elements in the bridge. Note that Figure 2 is provided for glossary of terms only; it is not
representative of the actual dimensions of Structure 143. Refer to Figure 3 for a cross section of the
pedestrian platform installed in approximately 2006.

— UFPER COVER PLATE
UPPER SHELF ANGLE—/

k-l L

STIFFENER —\

WEB —\x

LOWER SHELF ANGLE i
| e

\— LOWER COVER PLATE

FLOOR BEAMS, STRINGERS, GIRDERS (TYP,)

Figure 1: Cross Sections of Typical Built-Up Sections
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Figure 3: Existing Pedestrian Platform (Wiebe Engineering Group Inc., 2006)
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4.1

4.2

4.2.1

METHODOLOGY

The structural evaluation was made in accordance with Section 14 of the CSA-S6-19 Canadian Highway
Bridge Design Code (CHBDC). Provided below is a detailed description of the methodology used for this
evaluation. It should be noted that our evaluation refers to the capacity of superstructure elements only.
Section 14 of the CHBDC does not refer to the evaluation of the substructure. Based on the defects noted
during the site visit completed by GMBP, we do not believe that the substructure elements are a limiting factor
in the capacity of the evaluated structure.

Existing Conditions

The historical drawings do not provide details regarding the structural steel sections used to construct
Structure 143. Therefore, the structural steel sections for load rating individual elements were derived based
on dimensions taken during the Enhanced OSIM inspection. All recorded element dimensions were taken
using tape measure and Vernier caliper.

Structural steel strength was determined in accordance with Table 14.1 in Section 14 of the CHBDC, using
construction year dating before 1901. Based on the table, the existing steel was evaluated using a yield and

tensile strength of 180 MPa and 360 MPa respectively.

Wood deck strength was determined in accordance with Section 9 of the CHBDC using Red Pine, as specified
on the 2006 rehabilitation drawings.

Evaluation Procedure

Dead Loads

Dead loads, such as the self-weight of all bridge components, were calculated in accordance with the CHBDC
Table 3.4 and Clause 14.8 “Permanent Loads”. The weights of materials used for the evaluation of each
structure (where applicable) are summarized in Table 1.

Table 1: Summary of Dead Loads for Evaluations

Material Weight

Steel 77.0 kN/m3
Timber (Rail Ties) 9.5 kN/m?3
Wood Planks (Deck) 6.0 kN/m3

Dead loads are apportioned into three categories: D1 (factory produced products, cast-in-place concrete —
excluding decks), D2 (cast-in-place concrete decks, wood, field-measured asphalt, non-structural
components), and D3 (asphalt, where the thickness is assumed to be 90 mm). In general, where the geometry
could not be verified by field measurement the dead load was considered to be categorized as a D3 dead load.

Dead loads, such as the self-weight of all bridge components, were calculated in accordance with CSA S6-19
Table 3.4 and Clause 14.8 “Permanent Loads”. The weights of materials used for the evaluation of the
structure are summarized in Table 3.

The dead loads include self weight of all steel elements, 305x203mm (12"x8”) rail ties spaced at 254mm (10”),
76x152mm (3"x6”) wood deck and supporting 6”x8” wood sleepers.
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4.2.2

4.2.3

Live Loads

Two distinct live loads were considered for the load rating evaluation. First, a 4.0 kPa pedestrian load specified
in Clause 3.8.12 of the CHBDC was applied to the pedestrian platform. The second live load considered was
the maintenance vehicle load specified in Clause 3.8.12 with a gross weight of 80 kN (approximately
18,000 Ibs). As per Clause 3.8.11, the maintenance vehicle and pedestrian load were not considered to act
simultaneously.

The Live Load Capacity Factor, F, for Ultimate Limit State was calculated to determine the residual strength in
the structural elements that is available to resist applied live loads once all permanent loads (i.e., dead loads)
have been accounted for by the member’s strength. As per Clause 14.17.2 of the CHBDC, F factors greater
than or equal to 1, do not require a load posting, meaning the evaluated bridge is capable of supporting loads
used to derive the F factors. The overall bridge posting is determined based on the smallest value of F derived
for each individual bridge element.

Load Factors

Reliability Indices were used to determine the appropriate load factors for dead and live loads. These indices
were dependent upon the element being analyzed, and its system behaviour, element behaviour and
inspection level as outlined below:

e System behaviour, classified as one of the following:
o (S1) Element failure will lead to total collapse
o (S2) Element failure will likely not lead to total collapse
o (S3) Element failure will lead to local failure only
e Element behaviour, classified as one of the following:
o (E1) Element is subject to a sudden loss of capacity with little or no warning
o (E2) Element is subject to a sudden loss of capacity with litle or no warning but will retain
post-failure capacity
o (E3) Element is subject to gradual failure with warning of probably failure
e Inspection level, classified as one of the following:
o (INSP1) Element is not accessible for inspection
o (INSP2) Element is accessible for inspection to the satisfaction of the evaluator
o (INSP3) Element is accessible for inspection and inspection is directed by the evaluator

Once the system behaviour, element behaviour and inspection level have been determined for the failure
mode of each element being evaluated, a Reliability Index can be used to determine the appropriate dead and
live load factors. It should be noted that a single element may have different load factors depending on the
mode of failure being analyzed (i.e., a concrete beam analyzed for shear may have different load factors for
analysis than the same beam analyzed for bending). For the purpose of this evaluation, pedestrian live load
factors were assigned based on Table 3.1 in Section 3 of the CHBDC (aL = 1.7). The target reliability index, a
measure of the level of safety of a component(s), used during the evaluation of various elements, and
respective live and dead load factors are summarized in the table in Appendix .

In addition to the live load factor aL, no Dynamic Load Allowance (DLA) was considered for maintenance
vehicle loading. According to Clause 3.8.4.5.1 of the CHBDC, maintenance vehicle load of 80 kN includes an
allowance for dynamic effect.
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5. LOAD LIMIT EVALUATION

Both hand calculations and finite element model analysis were completed to determine the member-by-
member shear forces and bending moments as per the CHBDC. The finite element model analysis was
completed using 2D model in S-Frame Version 11 software.

Resistance of steel structural components and the wood deck was determined using Section 9 and 10 of the
CHBDC, respectively. To account for an overall light to medium corrosion, an average 15% steel thickness
reduction was applied to all steel members. An additional 5% reduction in steel thickness was used to account
for potential future steel corrosion that may take place before the next bridge evaluation. As a result, the
resistance of steel members was based on 80% of the steel thickness measured in the field. Additionally, some
steel members were measured to have less that 80% of the steel thickness remaining. For these steel
members with additional section loss, a resistance associated to the remaining section of the member was
individually applied. To account for the isolated severe cracking and splintering noted in the wood deck, an
average resistance adjustment factor of 0.8 was applied to wood elements.

See Table 2 below for the summary of F factors for individual elements:

Table 2: Load Posting Summary

Element Pedestrian Live Load Maintenance Vehicle Live Load Posting
Capacity Factor, F Load Capacity Factor, F

Wood Deck >1.0 0.05 **Required

Stringer >1.0 >1.0 Not Required

Floor Beam >1.0 >1.0 Not Required

Plate Girder >1.0 >1.0 Not Required

** Load Posting required only for maintenance vehicle (No load rating required for pedestrian loading)

Upon completion of the structural analysis, it was determined that all structural elements have a Load Capacity
Factor, F larger than 1.0 for the pedestrian load. Therefore, no load limit is required in reference to pedestrian
loading.

It was determined that all structural elements, with the exception of the existing wood deck, have a Load
Capacity Factor, F, larger than 1.0 for the CHBDC 80 kN maintenance vehicle.

Note, the above findings align with the 2006 rehabilitation drawings involving deck replacement. Based on the
drawings, the deck was designed for pedestrian load of 4.0 kPa and a maximum 2.8 kN (approximately 285 kg)
maintenance vehicle axle load.

6. CONCLUSION AND RECOMMENDATIONS

Based on the load rating and deficiencies stated in this report, the existing bridge does not require a load
posting, provided it is only subject to pedestrian or maintenance vehicle loading with a maximum axle loading
of 2.8kN (285kg). If the bridge was to be used by a maintenance vehicle with a maximum gross weight in
excess of that stated above, or the CHBDC maintenance vehicle of 80 kN (approximately 8,155 kg) as
specified in Clause 3.8.11 of the CHBDC, we recommend that the existing wood deck be modified or fully
replaced.
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The existing deck could be modified by placing additional sleepers spaced at 600mm and replacing the
existing 76x152mm (3"x6”) planks with 38x140 (2"x6”) planks nailed together. The additional dead load caused
by thicker wood planks will change the steel element load capacity factors F; however, the revised F factors
will still remain greater than 1.0, meaning no load posting would be required.

Please note that the inspection completed was at a single point in time. To our knowledge, this is the first
Enhanced OSIM completed on this structure. Therefore, there is no reference benchmark to help assess the
rate of deterioration of steel elements. The recommended work implementation timeframes and extension of
service life may vary depending on the actual rate of deterioration. Please note that the use of salt to maintain
this structure in the winter months is expected to result in accelerated deterioration of the structure. It is
therefore recommended that winter maintenance of this structure avoid the use of salt.

In accordance with the 2018 Ontario Structure Inspection Manual (OSIM), with structures greater than 30 years
old with critical components in poor condition, it is recommended that an Enhanced OSIM inspection be
completed every 6 years in order to monitor member deterioration, until such time that a major rehabilitation is
completed to address the poor condition members. The last Enhanced inspection was completed in spring of
2018. Prior to detailed design of major rehabilitation work, it is recommended that an additional Enhanced
OSIM take place to confirm the scope of the major rehabilitation work.

In addition to modifying the existing deck to increase the load limit, there are several other deficiencies
identified in the 2018 Enhanced OSIM that could be addressed as part of a capital project. A summary of the
recommended rehabilitation work, based on the desired service life for Structure 143, is provided in Table 3
and Table 4 below. Refer to Appendix A of the 2018 Enhanced OSIM Summary Report included in Appendix
Il of this report for a diagram describing node locations referenced in the table below.

Table 3: Option 1 — Minimum Rehabilitation Works Required for a 10 to 15 Year Service Life

Item | Rehabilitation Work Location
1.0 Modify or replace existing wood deck*! e All four spans
20 Install anchor bolts / guide plates at e East abutment

elastomeric bearings

e South bearing in east pier in span no. 1
3.0 Install nuts and washers on bearing anchors | ¢  South bearing in east pier in span no. 2
e South bearing in west pier in span no. 3

4.0 Repair lateral brace and connection plate e Node A32
*1 Rehabilitation work required if bridge is to be used by maintenance vehicle specified in Clause 3.8.11 of the
CHBDC

PAGE 7 OF 9



@

Plan

CITY OF BRANTFORD
TH&B CROSSING BRIDGE (STRUCTURE 143) STRUCTURAL EVALUATION REPORT
GMBP FILE: 119104

Table 4: Option 2 — Rehabilitation Works Required for a 15 to 30 Year Service Life

Item | Rehabilitation Work Location
1.0 Modify or replace existing wood deck*! e All four spans
20 | Concrete repair work o West aputment and wingwalls
o West piers
3.0 Repointing of stone blocks e East abutment and wingwalls
40 Install anc'hor bo!ts / guide plates at e East abutment
elastomeric bearings
e South bearing in east pier in span no. 1
5.0 Install nuts and washers on bearing anchors | ¢  South bearing in east pier in span no. 2
e South bearing in west pier in span no. 3
6.0 Repair steel crack e South column in east pier
7.0 Repair lateral brace and connection plate e Node A32
*1 Rehabilitation work required if bridge is to be used by maintenance vehicle specified in Clause 3.8.11 of the
CHBDC
Further to the recommendations provided above, we strongly suggest that the City ensures the following

maintenance procedures are implemented or continued:

Avoid use of de-icing chemicals, using sand as an alternative
Regularly cut back and maintain vegetation around the abutments and deck of the structure
Regularly clean structure of accumulated debris

LIMITATIONS

The following limitations are applicable to this load limit evaluation report:

This report is intended exclusively for the Client(s) nhamed in the report. The material in it reflects our
best judgment in light of the information reviewed by GM BluePlan Engineering Limited at the time of
preparation. Unless otherwise agreed in writing by GM BluePlan Engineering Limited, this report shall
not be used to imply warranty as to the fitness of the property for a particular purpose. This report is
not a certification of compliance with past or present regulations. No portion of this report may be used
as a separate entity, it is written to be read in its entirety.

Only the specific information identified has been reviewed. GM BluePlan Engineering Limited is not
obligated to identify mistakes or insufficiencies in the information obtained from the various sources or
to verify the accuracy of the information. GM BluePlan Engineering Limited may use such specific
information obtained in performing its services and is entitled to rely upon the accuracy and
completeness thereof.

This assessment does not wholly eliminate uncertainty regarding the potential for existing or future
losses in connection with a property. No physical or destructive testing has been performed unless
specifically recorded. Conditions existing, but not recorded, were not apparent given the level of study
undertaken. We can perform further investigation on items of concern, if so required.

BIBLIOGRAPHY
The Canadian Highway Bridge Design Code, CSA S6-19 (CHBDC)

Bakht, B. and Jaeger, L.G (1988). Document SRR-88-04 “Bridge Testing — A Surprise Every Time.” The
Research and Development Branch, Ministry of Transportation of Ontario
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We thank you for engaging in the services of GM BluePlan Engineering Limited, and trust that this report
provides the information that you require at this time. If you have any questions, or if we may be of further
assistance, please do not hesitate to contact us.
Your truly,

GM BLUEPLAN ENGINEERING LIMITED
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Adam Galezowski, P.Eng.

Jack Turner, P.Eng.
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1. INTRODUCTION

GM BluePlan Engineering Limited (GMBP) was retained by the City of Brantford (City) to complete an Enhanced
OSIM inspection and summary report of the TH&B Railway River Crossing (Structure 143), located north of Veterans
Memorial Parkway and spanning the Grand River in the City of Brantford. The City requested this inspection in
response to flooding and ice jamming events in February of 2018 in order to obtain a more detailed understanding of
the condition of the bridge and to estimate costs for rehabilitation or replacement options.

The following is a summary description of the structure based on the results of our Enhanced OSIM inspection. The
recommended capital works for rehabilitation and superstructure replacement are summarized below, complete with
cost estimates attached. Capital costs have been estimated based on our recent experience in similar bridge
construction projects, including recent tender prices received by GMBP, and discussions with suppliers and
contractors. The capital cost estimates are presented in 2018 dollar values and do not include HST; however, cost
estimates do include associated costs such as engineering design and contingencies. The estimated costs contained
in this report should be considered as preliminary, as no pre-design work has been completed that may influence costs
of items such as environmental considerations, transportation requirements, geotechnical conditions, regulatory
authority requirements, as well as any ancillary work beyond the limits of the bridge.

It should also be noted that projects involving railway bridges converted to pedestrian bridges are quite unique and can
often be difficult to accurately estimate.

11  Background

Structure 143 is a four-span bridge that was originally designed to convey railway traffic and was constructed prior to
1901. It has since been converted to a pedestrian bridge to carry pedestrian traffic and an electrical utility crossing
across the Grand River. The superstructure consists of four through plate girder spans. A rehabilitation project
occurred in approximately 2005 that converted Structure 143 to a pedestrian bridge, as well as repaired several
elements on the bridge. Design drawings for the rehabilitation project were provided by the City and are included in
Appendix A.

An ice jam event in the Grand River on February 21, 2018, prompted a preliminary visual inspection that was
completed by GMBP. Based on the findings of the preliminary visual inspection, it was recommended that an arm’s
length inspection be completed in the form of an Enhanced OSIM inspection to properly assess the condition of
Structure 143. To safely assess all elements of the bridge within an arm’s reach, Acuren Group Inc. (Acuren) was
retained to perform a ropes access inspection of all elements beyond an arm’s reach, which included the underside of
the structure. The ropes access inspection occurred over a period of 2 days from June 4, 2018, to June 5, 2018. All
inspections were completed under the supervision of Adam Galezowski, P.Eng., of GMBP. A copy of the Acuren report
is provided in Appendix B.
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1.2 Nomenclature

For the purpose of this report, all bridge elements have followed a naming convention to inform their location. A sketch
of Structure 143 that has adopted this naming convention has been included in Appendix C. For definitions of some of
the technical terms used in this report refer to Appendix D. Steel members in each span generally consist of built-up
sections. Refer to Figure 1 below for the standard terminology used for these built-up sections.

UFFER COVER FLATE

UPPER SHELF AMGLE :

STIFFEMER —\
WEB —k_“\‘
\“

LOWER SHELF ANGLE
L L
: LOWER COVER PLATE

FLOOR BEAMS, STRINGERS, GIRDERS (TYP.]

Figure 1: Cross Sections of Typical Built-Up Sections in Structure 143

2. INSPECTION SUMMARY

Table 1 includes a summary of observations from the 2018 Enhanced OSIM inspection. The observations have been
summarized based on inspection reports provided by Acuren, as well as our inspector’s observations and have been
categorized as being major or minor depending on our opinion of their structural significance. Major deficiencies are
considered to be critical and should be addressed in the next 1-5 years to maintain the structural integrity of the bridge.
Minor deficiencies are not classified as urgent and can be addressed at a later time; however, consideration should be
given to addressing all deficiencies under one project. Refer to Appendix E for photos referenced in Table 1.
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Table 1: Summa

of Deficiencies

Structure Observations
Element
Minor Deficiencies
East Abutment/ . .
. ¢ Narrow to medium cracks in stone -
Wingwalls
e Light to severe loss of mortar in joints 4
Maijor Deficiencies
West Abutment/
Wingwalls e Light to severe spalling and delamination with narrow to wide cracks throughout 2
west abutment and ballast wall.
Major Deficiencies
e Wide crack on west face of south column of east pier (visible in previous biennial 10
inspections).
Steel Piers Minor Deficiencies
e The east pier has isolated severe permanent deformations on the north face of the 9
north column (visible in previous biennial inspections).
e The centre pier has isolated severe permanent deformations and cracking on the
north face of the north column (visible in previous biennial inspections).
Major Deficiencies
Concrete Pier
e Light to severe delamination and spalling throughout. 6,7
Maijor Deficiencies
e Elastomeric bearings on the east abutment appear to have been installed without 5
anchor bolts (confirmed with 2005 drawings).
e Anchor bolts on bearings are missing nuts and washers at locations D9, D24 and 13
D25.
Abutment and | Minor Deficiencies
Pier Bearings
e The bearing at location A17 appears to have shifted 20mm south. In the absence
of previous monitoring data, the movement of the bearing was determined based 11
on the measured displacement between plates.
e Medium corrosion with up to 10% material loss isolated at the base of anchor bolts 12
on bearings at locations A16, A17, D17, A24 and A25.
e Bearings on the west abutment are covered in debris. -
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Structure Observations
Element
Minor Deficiencies
; ¢ Evidence of a weld repair on the lower shelf angle of the north girder in Bay 28.
Girders . . ; ; 16
There is a very minor crack in the weld at location A32.
e Overall light to medium corrosion noted throughout with up to 10% material loss. 14-16
Minor Deficiencies
Stringers
¢ Overall light to medium corrosion noted throughout with up to 10% material loss. 14
Minor Deficiencies
Floor Beams
e Overall light to medium corrosion noted throughout with up to 10% material loss. 14,18
Major Deficiencies
e Isolated severe corrosion with 100% material loss in lateral brace at location A32. 18
. . o : . .
Lateral Bracing . Isolateq severe corrosion with 100% material loss in lateral brace connection plate 17
at location A32.
Minor Deficiencies
e Overall light to medium corrosion noted throughout with up to 10% material loss. 17,18
Major Deficiencies
Wood Deck
e Isolated severe cracking and splintering. 19, 20

3. DEFICIENCIES AND CONCERNS

Overall, Structure 143 is in fair condition. In prior biennial OSIM inspections, severe corrosion in girders, stringers and
floor beams was noted, with repairs to these members recommended in 1-5 years. Based on the results of the
Enhanced OSIM inspection, we observed that these elements had overall light to medium corrosion and do not require
rehabilitation. During the inspection, it was confirmed that the columns of the steel piers are filled with concrete. The
deficiencies noted in the steel columns during the enhanced inspection were also noted in previous biennial
inspections. Therefore, we do not believe that the deformations in the steel columns warrant urgent repair. The wide
crack in the south column of the east pier should continue to be monitored with biennial inspections. Based on its
location and that the columns are filled with concrete, visual monitoring may be considered in lieu of a formal crack
monitoring program. As the steel columns provide confinement strength to the fill concrete, they should be repaired as
part of the next capital project.

A suspected movement of approximately 20mm was noted at the centre pier on Span 2. This was determined by the
deflected angle of the anchor bolt of the bearing. This location is inaccessible for typical biennial visual inspections, so
we are unable to confirm whether this deflection was caused by the ice jam events in February 2018.

The wood deck appears to be in fair condition, with isolated sections requiring replacement. Based on conversations
with City staff, we understand that City maintenance vehicles have broken through the wood deck in the past. We note
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that the 2005 rehabilitation project accounted for a pedestrian load of 4.0 kPa and a maximum 2.8 kN maintenance
vehicle axle load in the design. Any anticipated loading beyond these values should be confirmed through a structural
evaluation.

The repair to the lower shelf angle of the main girders may be indicative of a previous coupon testing investigation,
which would typically be required to confirm the suitability of welding for repairs. These areas should be monitored
visually as part of the biennial inspections.

We believe the following deficiencies should be addressed as part of a capital project in the next 1-5 years to maintain
the structure in working order:

Concrete patch repairs to the west pier;

Concrete patch repairs to the west abutment and wingwalls;

Install missing nuts and washers on bearings;

Install missing anchor bolts or guide plates at elastomeric bearings on the east abutment;
Repointing of east abutment and wingwalls;

Repair crack in south column of east pier;

Repair lateral brace and connection plate; and,

Replace wood deck.

To our knowledge, this is the first detailed inspection of Structure 143 since it was converted to a pedestrian bridge in
approximately 2005. Therefore, it is difficult to determine the rate of deterioration of the bridge, and its remaining useful
service life. Increased frequency of enhanced inspections may be warranted to better understand the performance of
the structure. The next enhanced inspection of this structure should be scheduled in the next 3-5 years, or in advance
of any rehabilitation work. We estimate that this inspection would cost approximately $30,000+HST.

4, EVALUATION OF ALTERNATIVES

We have evaluated three alternatives for the City’s consideration regarding Structure 143: rehabilitation, replacement
and removal. The following sections summarize each alternative, with pre-design cost estimates presented at the end
of the section. ltemized cost estimates are provided in Appendix F.

4.1 Alternative 1: Rehabilitation

In this alternative, all major and minor deficiencies would be addressed. Major cost items would include concrete
repairs to the west abutment and west pier and replacement of the wood deck. Our experience with wood bridge decks
is that their useful life is typically 10-15 years.

A hydraulic assessment could be considered to determine whether the superstructure should be raised to increase
hydraulic capacity. The costs to complete a hydraulic assessment, raise the bridge, potential modifications to the
abutment walls and wingwalls, and potential modifications to the approach pathways have not been included in the
cost estimate provided in Appendix F. We estimate that raising the existing superstructure would greatly increase the
complexity and cost of rehabilitation.

Based on our experience, a change in hydraulic capacity of the bridge crossing would necessitate the completion of a
Municipal Class Environmental Assessment (MCEA).

4.2 Alternative 2: Replacement

In this alternative, the existing superstructure would be removed and replaced. To complete removals, construction of
temporary pads and access roads to staging areas within the Grand River may be required. For the purposes of this
report we have considered the replacement structure to be four prefabricated steel truss bridge spans. The truss bridge
spans could bear on existing piers and abutments, provided that concrete and steel repairs are completed as required.

PAGE 5 OF 8



CITY OF BRANTFORD
@ ~ F}!aﬂ TH&B RAILWAY RIVER CROSSING (STRUCTURE 143) ENHANCED OSIM SUMMARY REPORT
FHAFEE GMBP FILE: 118074

DECEMBER 2018

A hydraulic assessment should be considered to determine the capacity of the replacement structure and its bearing
elevations. One of the benefits of the prefabricated truss system shown in Figure 2 below is that the underside of the
superstructure would be raised by approximately 1.0 m in comparison to the existing structure while maintaining the
same deck elevation. Therefore, the bearing elevation would need to increase just to maintain the existing deck
elevation. This could be accomplished using similar construction details to those provided in the 2005 rehabilitation of
the east abutment. If the hydraulic assessment determines that the deck elevation is to be raised above the current
elevations, additional modifications to the abutment walls, wingwalls, and the approach pathways would be required.
The costs of these additional modifications have not been included in the pre-engineering cost estimate provided in
Appendix D.

Based on our experience, a change in hydraulic capacity of the bridge structure would necessitate the completion of a
MCEA.

It should be noted that the replacement superstructure types assumed for our estimated capital costs would not
represent a sympathetic or replica replacement structure type. Replacement superstructures would be similar to a
typical pre-fabricated steel truss structure, similar to the WGP Overhead Trail Bridge (Structure 152) shown below.

Figure 2: Prefabricated steel truss superstructure (Structure 152)

4.3 Alternative 3: Removal/Permanent Closure

In this alternative, the crossing would be closed permanently. The existing superstructure would either remain or be
removed. The piers and abutments may also be removed; however, these could possibly be left in place as an
indication that a structure once stood there and to mitigate the impacts to the environment from removal activities.

Should the crossing have heritage significance, various options would be considered including, but not limited to,
removal of the superstructure for relocation to an adjacent location for a monument or commemorative display at the
existing location.

Based on our experience, removal of a bridge would necessitate the completion of a MCEA.

The pre-engineering cost estimate provided in Appendix F accounts for the removal of the superstructure; however, it
was assumed that the abutments and piers would remain and a commemorative plaque/display would be installed on
both sides of the Grand River.

4.4 Other Considerations

If the City wishes to pursue superstructure replacement or wishes to rehabilitate the existing structure and raise the
superstructure to provide more hydraulic capacity, the City should consider a MCEA to determine the appropriate
means for addressing the condition of Structure 143. Based on our understanding of the MCEA process, without
raising the superstructure we estimate that the appropriate schedule of MCEA for rehabilitation would be a Schedule
‘A+’. We note that the ultimate decision on schedule should be reviewed as part of the MCEA process.
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We have not completed a cultural heritage evaluation of Structure 143; however, we believe there is a strong possibility
that the structure has heritage value due to its age, superstructure type, location and views. As part of a MCEA, a
Cultural Heritage Evaluation Report will be required to determine whether the structure has any heritage significance.

4.5 Cost Estimate

Table 2 below includes our pre-design cost estimates for the rehabilitation, replacement and removal of Structure 143.
The price below is presented in 2018 dollars and exclude HST, but include engineering at approximately 15% of
construction costs and a 25% contingency. A breakdown of the cost estimate can be found in Appendix F.

Table 2: Pre-Design Rehabilitation Cost Estimate for Structure 143

Estimated Remaining Life

Description Estimated Capital Costs (2018 Dollars) Upon Completion of Work
Alternative 1: Rehabilitation $710,000 15-30 years
Alternative 2: Replacement $2,500,000 75 years
Alternative 3: Removal $1,100,000 Not Applicable

Please note that no design work has been completed that may influence costs of items such as environmental
considerations, transportation requirements, geotechnical conditions, regulatory authority requirements, as well as any
ancillary work beyond the limits of the bridge.

5. SUMMARY AND RECOMMENDATIONS

GMBP supervised an arm’s length inspection of the TH&B Railway River Crossing (Structure 143). This inspection
involved ropes access to inspect the superstructure and above-water substructure elements. The results of this
inspection determined that Structure 143 is in fair condition. Rehabilitation in the next 1-5 years or replacement in the
next 6-10 years should be considered. An option for removal was also considered for comparison purposes. The next
enhanced inspection should be completed in 3-5 years, or in advance of rehabilitation. The crack on the south column
of the east pier should be monitored visually through biennial OSIM inspections.

Further to the recommendations provided above, we strongly suggest that the City ensures the following maintenance
procedures are followed:

¢ Avoid use of de-icing chemicals, using sand as an alternative
¢ Regularly cut back and maintain vegetation around the abutments and deck of the structure
e Regularly clean structure of accumulated debris

We thank you for engaging in the services of GM BluePlan Engineering Limited, and trust that this report provides the
information that you require at this time. If you have any questions, or if we may be of further assistance, please do not
hesitate to contact us.
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All of which is respectfully submitted,

GM BLUEPLAN ENGINEERING LIMITED
Per:

Per:

&%°
VSINN,
AT ZolFa e

£
=

& A.J. GALEZOWSKI &
- 100217780 7

Adam Galezowski, P. Jack Turner, P.Eng e
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APPENDIX C:
Structure 104 Sketch - Naming Convention
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APPENDIX D:
Glossary of Technical Terms



GLOSSARY OF TECHNICAL TERMS

Concrete Deficiencies

Delamination: A discontinuity of the surface concrete which is substantially separated but not
completely detached from concrete below or above it

Spalling: A continuation of the delamination process whereby the actions of external loads,
pressures exerted by the corrosion of reinforcement or by the formation of ice in the
delaminated area results in the breaking off of the delaminated concrete

Steel Deficiencies

Corrosion: The deterioration of steel by chemical or electro-chemical reaction resulting from
exposure to air, moisture, de-icing salts, industrial fumes and other chemicals and
contaminants in the environment in which it is placed, also referred to as rust

Material loss: A continuation of corrosion, material loss refers to the percentage of cross sectional
area that has corroded away

General Deficiencies

Scour: The removal of material from the stream bed or bank due to the erosive action of
moving water in the stream.

Undermining: The loss in support at the base of a foundation as a result of scour.



APPENDIX D:
Inspection Photos



€4Blu

F‘iaﬂ PAGE 1 OF 10

CRGIHEGR OUR FILE: 118074

Light to severe
cracking, spalling and
delamination

GUELPH | OWEN SOUND | LISTOWEL | KITCHENER | LONDON | HAMILTON | GTA



@ Bluc=Ela PAGE 2 OF 10

[RGHEEETh OUR FILE: 118074

S it Y v ‘

Photograph 3: East abuiment, north corner
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Photograph 4: East abutment
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No evidence of anchor
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Photograph 5: I-East abutment, south bearing
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Photograph 6: West pier
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Severe permanent
deformation in steel
column

Photograph 8: Center pier, north steel column (north face)
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Severe permanent
deformation in steel
column

Photograph 10: East pier, south steel column
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Anchor bolt deflected
20mm south
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Photograph 11: Center pier, Span #2, north bearing
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Severe corrosion and
material loss at base
of anchor bolt

Photograph 12: East pier, anchor bolt at location A25
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Photograph 14: Underside, looking west
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Photograph 16: North girder at east abutment
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Isolated 100% material
loss at lateral bracing
connection plate

A
Photograph 17: East span, lateral bracing connection plate

Photograph 18: East span, lateral bracing
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APPENDIX F:
Cost Estimates



ITEM

NO.
A

STRUCTURE 143 COST ESTIMATE - REHABILITATION

DESCRIPTION

CONSTRUCTION COSTS

ESTIMATED UNIT OF
QUANTITY MEASURE

UNIT PRICE TOTAL AMOUNT

A1 'B"g:q"c'ﬁg'zoa’:i’oiond'”g’ Insurance, 100% L.S. $ 40,000.00| $  40,000.00
A.2 |Environmental Protection 100% L.S. $ 10,000.00( $ 10,000.00
A3 gic(;f:erdams and Dewatering around West 100% LS. $ 20.000.00 | $ 20,000.00
A.4 |Cast In Place Concrete Repair in West Pier 14 m3 $ 6,000.00($ 84,000.00
Cast In Place Concrete Patch in West
A-S Abutment Wall, Ballast Wall and Wingwalls 10 ms3 $ 500000 % 50,000.00
A.6 |Work Platform at Centre Pier 100% L.S. $ 20,000.00( $ 20,000.00
A.7 |Repair North Steel Column, Centre Pier 100% L.S. $ 5,000.00($ 5,000.00
A.8 |Work Platform at East Pier 100% L.S. $ 20,000.00( $ 20,000.00
A.9 [Repair North Steel Column, East Pier 100% L.S. $ 5,000.00( $ 5,000.00
A.10 |Repair South Steel Column, East Pier 100% L.S. $ 5,000.00( $ 5,000.00
Install Missing Nuts and Washers on East
A.11 Abutment Bearings 3 ea $ 500.00| $ 1,500.00
A.12 |Work Platform at East Abutment 100% L.S. $ 10,000.00( $ 10,000.00
Install Anchor Bolts / Guide Plates at
A13 Elastomeric Bearings on East Abutment 2 ca $ 750000 $ 15,000.00
A14 sv‘?rﬁ’;\';;?f of East Abutment Wall and 100% Ls. |$ 500000|$  5000.00
A.15 |Repair Lateral Brace and Connection Plate 100% L.S. $ 5,000.00( $ 5,000.00
A.16 |Remove and Replace Wood Deck 670 ea $ 300.00( $ 201,000.00
A.17 |Site Restoration 100% L.S. $ 5,000.00( $ 5,000.00
A.18 |Contingency at approximately 25% 100% L.S. $ 90,000.00 $ 125,000.00
TOTAL SECTION A $ 626,500.00
B NON-CONSTRUCTION COSTS
B.1 ,Eg?,:?,ﬁ:{:;ﬁo?,%'gn and Construction 100% L.S. $ 70,000.00| $  70,000.00
B.2 |Approvals (est.) 100% L.S. $ 10,000.00( $ 10,000.00
TOTAL SECTION B $ 80,000.00
TOTAL REPLACEMENT COST $ 706,500.00




STRUCTURE 143 COST ESTIMATE - REPLACEMENT
DESCRIPTION ESTIMATED UNIT OF
NO. QUANTITY MEASURE

ITEM

UNIT PRICE TOTAL AMOUNT

A

CONSTRUCTION COSTS

A1 |Mobilization, Bonding, Insurance, 100% L.S. $150,000.00 | $  150,000.00
Demobilization

A.2 |Environmental Protection 100% L.S. $ 20,000.00| $ 20,000.00

A.3 [Contractor Layout 100% L.S. $ 10,000.00( $ 10,000.00

A3 gic;f:erdams and Dewatering around West 100% LS $ 20.000.00| $ 20,000.00

A.4 |Cast In Place Concrete Repair in West Pier 14 m3 $ 6,000.00 $ 84,000.00
Cast In Place Concrete Patch in West

A-S Abutment Wall, Ballast Wall and Wingwalls 10 m3 $ 5000.00f $ 50,000.00

A.6 |Removal of Existing Deck and Railway Ties 670 m2 $ 250.00| $ 167,500.00
Construction of Temporary Access Paths o

A7 and Staging Areas in Grand River 100% L.S. $150,000.00( $ 150,000.00

A.8 |Removal of Existing Superstructure 100% L.S. $250,000.00| $ 250,000.00

A.9 [Suspended Platforms at Piers 3 each $ 15,000.00( $ 45,000.00

A.7 |Repair North Steel Column, Centre Pier 100% L.S. $ 5,000.00| $ 5,000.00

A.9 [Repair North Steel Column, East Pier 100% L.S. $ 5,000.00[ $ 5,000.00

A.10 |Repair South Steel Column, East Pier 100% L.S. $ 5,000.00] $ 5,000.00

A.11 |Platforms at Abutments 2 each $ 5,000.00] $ 10,000.00

A4 Repomtmg of East Abutment Wall and 100% LS. $  5000.00| $ 5.000.00
Wingwalls

A13 I;,/Ii(;cri;flcatlons to Existing Abutments and 100% LS. $ 50,000.00 | $ 50,000.00

A 14 Design and Supply of new Superstructures 100% LS $550.000.00| §  550,000.00
(approx. 4 x 31.1m)

A.16 |Install new Superstructures 100% L.S. $150,000.00| $ 150,000.00
Removal of Temporary Access Paths and o

A7 Staging Areas in Grand River 100% L.S. $ 20,000.00| $ 20,000.00

A.18 [Site Restoration 100% L.S. $ 4,000.00| $ 4,000.00

A.19 [Contingency at approximately 25% 100% L.S. $ 450,000.00( $ 450,000.00

TOTAL SECTION A $ 2,200,500.00

] NON-CONSTRUCTION COSTS

B.1 |Engineering Design and Construction 100% LS. | $200,000.00 | $ 200,000.00
Administration

B.2 [Municipal Class Environmental Assessment 100% L.S. $100,000.00 [ $ 100,000.00

B.3 |Approvals (est.) 100% L.S. $15,000.00 | $ 15,000.00

TOTAL SECTION B $ 315,000.00

TOTAL REPLACEMENT COST $ 2,515,500.00




ITEM

NO.
A

STRUCTURE 143 COST ESTIMATE - REMOVAL

DESCRIPTION

CONSTRUCTION COSTS

ESTIMATED UNIT OF
QUANTITY MEASURE

UNIT PRICE TOTAL AMOUNT

A |Mobilization, Bonding, Insurance, 100% LS. |$ 50,00000|$  50,000.00
Demobilization

A.2 |Environmental Protection 100% L.S. $ 10,000.00| $ 10,000.00

A.3 |Contractor Layout 100% L.S. $ 2,000.00| % 2,000.00

A.4 |Removal of Existing Deck and Railway Ties 670 m2 $ 250.00| $ 167,500.00
Construction of Temporary Access Paths o

A5 and Staging Areas in Grand River 100% L.S. $ 150,000.00( $ 150,000.00

A.6 |Removal of Existing Superstructure 100% L.S. $250,000.00| $ 250,000.00
Removal of Temporary Access Paths and o

A7 Staging Areas in Grand River 100% L.S. $ 20,000.00( $ 20,000.00

A.8 |Site Restoration 100% L.S. $ 4,000.00( $ 4,000.00

A.9 |Contingency at approximately 25% 100% L.S. $ 160,000.00| $ 160,000.00

TOTAL SECTION A $ 813,500.00

B NON-CONSTRUCTION COSTS

B.1 |Engineering Design and Construction 100% LS. | $100,000.00 | $  100,000.00
Administration

B.2 [Municipal Class Environmental Assessment 100% L.S. $100,000.00 | $ 100,000.00

B.3 |Approvals (est.) 100% L.S. $15,000.00 | $ 15,000.00

TOTAL SECTION B $ 215,000.00

TOTAL REPLACEMENT COST $ 1,028,500.00
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Summary of Load Factors used In Evaluation




TH&B CROSSING BRIDGE (STRUCTURE 143) STRUCTURAL EVALUATION REPORT

Summary of Loads Factors for Evaluation

Element Dead Load System Element | Inspection | Reliability | Dead Load | *Live Load
Category | Behaviour | Behaviour Level Index, B Factor, aD Factor, aL
Wood Deck D2 3 3 3 2.50 1.10 1.35
Stringer D1 3 3 3 2.50 1.05 1.35
Floor Beam D1 2 3 3 2.75 1.06 1.42
Plate Girder D1 1 3 3 3.00 1.07 1.49
* Live Load Factors for Maintenance vehicle




