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BC Ministry of Transportation and Transit

EXECUTIVE SUMMARY

Taft Overhead No. 01527 is located on Trans-Canada Highway 1 (Hwy 1) and crosses a CPKC Rail track approximately
40 km west of Revelstoke, BC. The bridge has an approximate length of 126 m and carries one eastbound and one
westbound traffic lane over the CPKC Rail track. The structure, constructed in 1959, consists of nine spans of six
simply supported painted rolled steel stringers with intermediate and end steel diaphragms sitting on reinforced
concrete bents. Spans 4 and 5 of the bridge crosses over three railway tracks to meet at Bent 4, which comprises of a
built-up riveted steel box girder outrigger bent on concrete columns (see Figure 1-1 and Figure 1-2). Bents 3 and 5
consist of built-up riveted transverse steel girders that cantilever over the skewed outer railway tracks. These girders
are supported on their bents by a steel rocker bearing on one end of the bent closest to the tracks and a steel tie-
down bearing anchored into the concrete on the other end of the bent furthest from the railway tracks. The stringers
of these spans are supported on steel corbels and clip angles that are riveted to the transverse girders.

A detailed inspection in 2022 by Associated Engineering (Associated) identified a fatigue crack on a stringer, notable
corrosion, and section loss on several of the stringer ends and end diaphragms, as well as severe substructure spalling
and deterioration. 31% of the stringer ends were assessed as in Poor to Very Poor condition according to the
Ministry’s ‘Bridge Inspection Condition: Field Book 2019’; 60% of the end diaphragms were assessed as being in Poor
to Very Poor condition; and substructure is generally in Fair condition with locations in Poor to Very Poor condition
with observed large concrete spalls surrounding bearing anchorages at Bents 3 and 5.

Since the 2022 inspection, the bridge has undergone three winters. The BC Ministry of Transportation and Transit
(Ministry) retained Associated to undertake a follow-up detailed inspection to assess the progression of the stringer
ends, end diaphragms and substructure deterioration, identify any potential additional repairs required, and verify the
extent of subdeck delamination at all bent locations. This inspection was undertaken between September 9 to 11,
2025 using a UB30 Snooper Truck operating from the deck of the bridge.

The outcome of the follow-up inspection revealed light to medium progression of corrosion, concentrated on stringer
ends already exhibiting section loss. The number of stringer end locations identified in Poor or Very Poor condition as
rated remained at 34 out of 108 (31%) with overall one stringer end progressing from Poor to Very Poor from 2022 to
2025. Of these locations in Poor and Very Poor condition, the average reduction in web and flange at their thinnest
section was 0.82 mm and 1.55 mm respectively or 5.11% and 6.95% of their original thicknesses. Three new
perforations were identified on stringer end bearing stiffeners and the fatigue crack relief hole repair on stringer 2.5 W
appears to be functioning with no further crack progression. The end diaphragms showed significantly more
deterioration; the ratings of 4 diaphragms transitioned from Fair to Poor and six diaphragms from Poor to Very Poor.
Lastly, four new locations with web perforation were identified on the end diaphragms. See Appendix A for an
overview of the stringer end and diaphragm defects.

The substructure condition exhibited minor progression of deterioration where the extensive delamination and spalls
observed throughout the bents have marginally increased in extent or depth since 2022. While the sizes of these
spalls have only slightly increased, the severity of substructure concrete deterioration remains significant. Of particular
note are the delamination and spalling on the cantilever Bents 3 and 5. Since 2022, the lengths of exposed rebars at
the north and south ends of these bents have increased approximately 100 - 200 mm, however the spalling and
delamination observed are in areas where they surround and encroach on both the compression bearing and the
tension tie down anchor. If the concrete deterioration continues to progress further, it may present a risk to the
stability of the structure.

We also reviewed the deck soffit condition at the joint interfaces. The deck soffit was generally in fair condition with
areas in poor condition particularly adjacent to the joints at Bents 1, 7 and 8. Deck pounding due to separation of the
deck and superstructure was also identified at Bents 1, 7 and 8. These breather joints appeared to be generally in fair
condition with areas of suspected leaks due to observed missing sections of sealant. However, due to dry conditions

we cannot confirm the sealants effectiveness elsewhere.
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BC Ministry of Transportation and Transit

1 BACKGROUND

Taft Overhead No. 01527 is located on Trans-Canada Highway 1 (Hwy 1) and crosses the Canada Pacific Kansas City
(CPKC) approximately 40 km west of Revelstoke, BC. The bridge has an approximate length of 126 m and carries one
eastbound and one westbound traffic lane over the CPKR tracks.

A detailed inspection in 2022 by Associated Engineering (Associated) identified a fatigue crack on a stringer, notable
progression of corrosion and section loss on several of the stringer ends and end diaphragms, as well as severe
substructure spalling and deterioration. 31% of the stringer ends were assessed as in Poor to Very Poor condition
according to the Ministry’s ‘Bridge Inspection Condition: Field Book 2019’; 60% of the end diaphragms were assessed
as being in Poor to Very Poor condition; and substructure is generally in fair condition with locations in poor to very
poor condition with observed large concrete spalls surrounding bearing anchorages at Bents 3 and 5.

Since the 2022 inspection, the bridge has undergone three winters. Therefore, the BC Ministry of Transportation and
Transit (Ministry) retained Associated to undertake a follow-up detailed inspection to assess the progression of the
stringer ends, end diaphragms and substructure deterioration, identify any potential additional repairs required, and
verify the extent of subdeck delamination at all bent locations.

The intent of this report is to document and present our observations of any changes in condition that were identified
in 2025 compared to 2022.

The follow-up inspection took place between September 9 to 11, 2025. The inspection was conducted by Winnie Li,
P.Eng., M.Eng. and Cam Watson P.Eng. The inspection consisted of a close proximity visual inspection of all main
accessible components (stringer ends, end diaphragms, concrete bents and outrigger bent) with access provided by a
UB30 Snooper Truck operating from the deck of the bridge.

The structure, constructed in 1959, consists of nine spans of six simply supported painted rolled steel stringers with
intermediate and end steel (C-channel section) diaphragms sitting on reinforced concrete bents. Bents 1-3 and 5-7
consist of 2-column frames. Spans 4 and 5 of the bridge crosses over three railway tracks to meet at Bent 4, which
comprises of a built-up riveted steel box girder outrigger bent on concrete columns (Figure 1-1). Bents 3 and 5 consist
of a built-up riveted steel transverse girder that cantilevers over the skewed outer railway tracks. These girders are
supported on their bents by a steel rocker bearing on one end of the bents closest to the railway tracks and a steel tie-
down bearing anchored into the concrete at the other end of the bent furthest from the railway tracks (Figure 1-2).
The stringers of these spans are supported on steel corbels that are riveted to the transverse girders.

Figure 1-1 Taft Elevation - General Structure Articulation
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BC Ministry of Transportation and Transit 1 - Background

Table 1-1 Structure Description

Component Details

Structure Number 01527

Year Built 1959

Highway Name Trans-Canada Highway 1
Number of Spans 9

Overall Length 1259 m

Clear Deck Width 8.23 m

West Abutment:
e Reinforced concrete spread footing abutment.

e Fixed steel bearings.
Bent 1:

e Reinforced concrete 2-column frame.

e Fixed steel bearings.
Bent 2:

e Reinforced concrete 2-column frame.

e Steel sliding expansion bearings.

Bent 3:

e Reinforced concrete 2-column frame with one transverse built-up riveted steel cantilever
girder.

e Fixed steel bearings for west stringers; steel sliding expansion bearings for east stringers.

Bent 4:

Substructure e  One built-up riveted steel box girder outrigger bent on two reinforced concrete columns.

e Fixed steel bearings.

Bent 5:

e Reinforced concrete 2-column frame with one transverse built-up riveted steel cantilever
girder.

e Fixed steel bearings for west stringers; steel sliding expansion bearings for east stringers.
Bent 6:

e Reinforced concrete 2-column frame.

e Fixed steel bearings for west stringers; steel sliding expansion bearings for east stringers.
Bent 7 and 8:

e Reinforced concrete 2-column frame.

e Fixed steel bearings.
East Abutment:

e Reinforced concrete abutment on steel pipe piles.

e Steel sliding expansion bearings.
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BC Ministry of Transportation and Transit 1 - Background

Component Details

Span 1 -consists of:
o 6 -W24x94 rolled steel stringers.
e 6 -C12x20.7 steel C-channel intermediate diaphragms.

e 12 -C12x20.7 steel C-channel end diaphragms.
Span 2 - consists of:

o 6-W24x94 rolled steel stringers.
e 6 -C12x20.7 steel C-channel intermediate diaphragms.
e 6 -C12x20.7 steel C-channel end diaphragms. (at Bent 1 end only).

e 1 - Welded steel C-channel end diaphragm (at Bent 2 end only).
Span 3 - consists of:

e 6-W24x94 rolled steel stringers.
e 6 -C12x20.7 steel C-channel intermediate diaphragms.

e 1 - Welded steel C-channel end diaphragm (at Bent 2 end only).
Span 4, 5 - each span consists of:

e 6-W36x260 rolled steel stringers.

Superstructure
e 12 -C12x20.7 steel C-channel intermediate diaphragms.
e 6 -C12x20.7 steel C-channel end diaphragms (at Bent 4 end only).
Span 6 - consists of:
o 6 -W24x94 rolled steel stringers.
e 6 -C12x20.7 steel C-channel intermediate diaphragms.
e 1 - Welded steel C-channel end diaphragm (at Bent 6 end only).
Span 7 - consists of:
o 6 -W24x94 rolled steel stringers.
e 6 -C12x20.7 steel C-channel intermediate diaphragms.
e 6 -C12x20.7 steel C-channel end diaphragms. (at Bent 7 end only).
e 1 - Welded steel C-channel end diaphragm (at Bent 6 end only).
Span 8 to 9 - each span consists of:
e 6 -W33x130 rolled steel stringers.
e 12 -C12x20.7 steel C-channel intermediate diaphragms.
e 12 - C12x20.7 steel C-channel end diaphragmes.
Reinforced concrete deck replaced in 2005, non-composite with steel structure.
Joints at Bent 1, 2, 4, 6, 7, and 8:
Deck e Sliding plate joints at Bent 2, and 6 replaced with breather joint with sealant in 2005.

e Sealant replaced on breather joints at Bent 1, 4, 7 and 8 in 2005.
Joint at Bent 3 and 5, East and West Abutment:

e Sliding plate joints replaced in 2005 with compression seal deck joints.
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BC Ministry of Transportation and Transit 1 - Background

Figure 1-1 Summit Lake OH - North Elevation

Figure 1-2 Taft OH - Bent 3, Cantilever Girder, East Face - East Stringers and Deck Hidden (Bent 5, similar)
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BC Ministry of Transportation and Transit 2 - Inspection Method

2 INSPECTION METHOD

A detailed visual inspection was conducted, from the basket of the UB30 snooper truck, to identify the condition of
the structure and areas of concern. Any portions of structural members which showed visible signs of corrosion,
discoloration, deformation, or other defects were measured to determine section loss (where possible). The inspected
components include:

e Steel stringer ends.

e End diaphragms.

e Deck soffit adjacent to the joints.
e Deck joints.

e Reinforced concrete bents including steel outrigger bent and transverse beams.

An approach similar to the one used during the 2022 inspection was carried out for the steel stringer ends and end
diaphragms. We utilized our ultrasonic thickness gauge to measure the web thicknesses and a digital calliper to
measure the flange thicknesses. Some portions of the structural members could not be measured with the ultrasonic
gauge due to too much surface variability or layered rust jacking. The concrete soffit areas adjacent to the joint
locations were inspected by hammer sounding to determine the extent of concrete delamination. The condition of the
deck and deck joints was inspected visually from the top of the deck. No chain drag was conducted. The condition of
the existing steel structure was assessed according to ‘Bridge Inspection Condition: Field Book 2019’ published by the
Ministry. The Ministry’s Bridge Condition Index (BCl) was used to provide a rating for each element inspected.

Bridge Condition Index - Rating Description
1. Excellent Condition

e As new condition.
2. Good Condition

e Normal wear and deterioration; does not require maintenance or repair.

e  Chalking/checking of paint.
3. Fair Condition

e Minor defects, deterioration, or collision damage; generally, requires maintenance or repair.
e Light corrosion/minor pitting with no measurable section loss.

e Cracking/peeling of paint.
4. Poor Condition

e Advanced deterioration; significant defects or collision damage; repair required.
e Medium corrosion with less than 15% section loss.

e Paint system has failed.
5. Very Poor Condition

e Serious defects, deterioration of collision damage; imminent failure of component requiring immediate repair
or replacement and/or load restriction.

e Heavy corrosion with more than 15% section loss.

e Cracked welds or cracks present in a major structural element.
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BC Ministry of Transportation and Transit 2 - Inspection Method

Naming convention:
Each element is labelled west to east then north to south. Therefore, “Stringer 3.5” refers to the stringer in the third

span from the west and the fifth stringer from the north. Each end diaphragm was divided into five sections between
each of the connecting stringers for a total of 70 locations “Diaphragm 7.2.5” refers to Bent 7, second beam from the

east, and fifth bay from the north, see Figure 2-1.
The transverse cantilever girders were divided into five locations between the stringer supports on each face for a
total of 20 locations (Figure 2-2). For example, location “G3.2.W" refers to cantilever girder at Bent 3, location 2

(between stringer 2 and 3), west face.

Figure 2-1 Bent 3, Cantilever Girder, East Face - Naming Convention (East Stringers and Deck Not Shown)
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The outrigger bent was divided into seven locations between the stringer supports on each face for a total of 14
locations (Figure 2-3). For example, Location 3 west is in between Stringers 2 and 3 (numbered from the north) on the

western face of the outrigger bent.

Bent 4, Outrigger Bent, West Face - Naming Convention
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BC Ministry of Transportation and Transit 3 - Inspection Results

3 INSPECTION RESULTS

3.1 Superstructure
3.1.1 Stringers

The 2022 inspection found the majority of the stringers where in fair condition with approximately 30% of the ends in
poor to very poor condition. During the 2025 inspection, we took particular care to re-assess the stringer ends to
determine their condition rating and approximate progression of steel deterioration. To allow for comparison with the
previous inspection measurements, web thickness measurements were generally taken where the corrosion was most
advanced, this was typically near the bottom corner of the stringer end web adjacent to the bearing stiffener, at the
intersection of the web and flange (see Figure 3-2). The bar chart in Figure 3-1 compares the stringer ends condition
between the 2022 inspection ratings in orange and the 2025 inspection condition ratings in blue. Also note the
following:

e 8 of 108 (7.4%) stringer end locations were identified with stiffener perforations (only five end stiffener
perforation locations were observed in 2022).

e The previously identified fatigue crack on stringer end 2.5.W has a relief hole repair, the crack has not progressed
further.

e In some locations, particularly above Bent 6, the Very Poor condition rating was governed by advanced section
loss (>20%) of the bottom flange. The bottom flange near the stringer end contributes less to the member’s overall
shear capacity compared to the web. Therefore, localized section loss in the bottom flange at the stringer end has
little effect on the overall load-carrying capacity of the member, and the Very Poor rating is not representative of
the actual structure performance.

See Appendix A for an overview of stringer defect locations.

Figure 3-1 Condition Rating of Stringer Ends Summary

Stringer End Condition Assessment Comparison
80

70 70
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= 60
3
8 50
-
% 40
230 20 19
g 20 14 15
0 o ——
2 - Good 3 - Fair Condition Rating 4 - Poor 5 - Very Poor
W 2022 Stringer Ends W 2025 Stringer Ends

There is a total of 108 stringer end locations. In Figure 3-1, the height of the bars indicates the number of stringers
ends on the Y-axis and the corresponding condition rating shown on the X-axis. As can be seen in the chart, there has
not been a substantial change in the overall number of stringers ends in poor and very poor condition. While individual
stringer ends have been reassessed, resulting in better or worse condition states, overall, the number of stringers ends
with section loss above the 15% - “Very Poor” threshold has increased by one.

3-7
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BC Ministry of Transportation and Transit 3 - Inspection Results

Table 3-1 Average Increase in Measured Section Loss From 2022 to 2025
Stringer Flange Average Increase | Average Reduction Web Average Increase | Average Reduction in
Size in Section Loss in Flange Thickness* in Section Loss Web Thickness*
W 24 x 94 6.67% 1.48 mm 8.49% 1.11 mm
W 36 x 260 0.56% 0.20 mm 4.04% 0.87 mm
W 33x130 13.52% 2.94 mm 4.09% 0.60 mm
Note:

*

Only members with section loss previously measured in 2022 are considered.

Figure 3-2 Stringer 2.6 W - Stringer corrosion Figure 3-3 Stringer 2.5 W - Web fatigue crack
and 20% section loss at interface with bottom flange. with relief hole
Stiffener perforation

Figure 3-4 Stringer 2.4 E - Stringer corrosion Figure 3-5 Stringer 4.6 E - Stringer corrosion
and section loss at interface with bottom flange. and section loss at interface with bottom flange.
Stiffener loss Stiffener perforation
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BC Ministry of Transportation and Transit 3 - Inspection Results

3.1.2 End Diaphragms

The 2022 inspection found the condition of the end diaphragms to be fair, poor, or very poor. The intermediate
C-channel transverse diaphragms were in good condition with minor peeling coating. Therefore, for this 2025
inspection, we have focussed the effort on re-assessing the end diaphragms to determine the approximate progression
of steel deterioration. The bar chart in Figure 3-6 compares the end diaphragm condition between the 2022
inspection ratings in orange and the 2025 inspection condition ratings in blue. There is a total of 70 end diaphragm
locations.

As can be seen in Figure 3-6, while the number of end diaphragms in poor condition has decreased, the number of end
diaphragms in very poor condition has increased by six since 2022. The section loss of six end diaphragms has
progressed to be above the 15% - “Very Poor” threshold or identification. In addition, web perforations were identified
on four additional locations from 2022 -2025. See Appendix A for an overview of end diaphragm defect locations.

Figure 3-6 Condition Rating of End Diaphragms Summary
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3.1.3 Outrigger Bent

Spans 4 and 5 bridge cross a single railway track to meet at Bent 6; a built-up riveted steel box girder outrigger bent
on concrete columns. For the purposes of the condition evaluation, the outrigger bent was divided into seven
locations on each face for a total of 14 locations. Locations 2 to 6 are between the interior stringers, locations 1 and
7 span between the exterior stringers and the columns.

The outrigger bent was generally in fair condition with areas in poor condition due to coating failure and corrosion.
We observed no significant deterioration or changes since the previous 2022 inspection. The bar chart in Figure 3-9

compares the outrigger bent condition between the 2022 inspection ratings in orange and the 2025 inspection
condition ratings in blue.

Figure 3-9 Condition Rating of Outrigger Bent Summary

Outrigger Bent Condition Assessment Comparison

Number of Locations
O R N W b U O N X

3 - Fair 4 - Poor 5 - Very Poor

Condition Rating
m 2022 Outrigger Bent m 2025 Outrigger Bent

As can be seen in Figure 3-9, there are no substantial changes in the outrigger bent condition rating since 2025.

3.2 Substructure

All Bents except for Bent 4 consist of reinforced concrete 2-column bent frames. In 2022 we observed the condition
of the concrete bents generally in fair to poor condition with extensive areas of spalls and delamination. These areas
previously identified with delamination or spalling have marginally increased in extent or depth since 2022. We
focused our follow-up inspection observations on accurately quantifying these defects as illustrated in Appendix C. In
general, we observed the following:

e Extensive spalling with corroded exposed rebar at the cantilever Bents (Bent 3 and 5) potentially impacting the
supports and tie down anchors (Figure 3-1).

e Spalls with up to 5mm wide cracks in the soffit of bents caps exposing rebar observed at Bents 1, 2, 3 and 6
(Figure 3-2).
e Long areas of spalls with exposed rebar on the bent frame edges at Bents 1, 2, 3, 5, 7 and 8 (Figure 3-3).

e Extensive areas of delamination with up to 5mm wide full height vertical cracks in columns of Bents 1, 2, 3, 5, 6
and 7 (Figure 3-4).

3-10
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Figure 3-10 Bent 5, West Face - Extensive Spalls with Figure 3-11 Bent 2, Underside - Full Width Spall
Exposed Corroded Rebar with Exposed Rebar

Figure 3-12 Bent 2, West Face - 2.9 m Long Spall Figure 3-13 Bent 6, South Column - 5mm Wide
Crack

33 Deck

While the purpose of this inspection was to inspect the deterioration of the stringer ends and end diaphragms and
substructure, for completeness we have outlined our additional observations made on site regarding the decks
condition.

The deck soffit was generally in fair condition with some areas in poor condition with spalling and delamination. We
measured large areas of delamination or spalls along the deck interface between the stringers and end diaphragms
above Bents 1, 7 and 8 (Figure 3-14 and 15). These defects’ locations appear to coincide to the locations where deck

6 3-11



BC Ministry of Transportation and Transit 3 - Inspection Results

banging were identified with apparent deck deflection during heavy truck traffic (see Appendix B for an overview of
deck soffit defect locations.

Figure 3-14 Deck soffit 8.1.1 - Deck soffit spall, Figure 3-15 Deck soffit 7.2.4 - 0.9 m by full
End diaphragm section loss and perforation width delamination

34 Deck Joints

Breather joints are located at Bents 1, 2, 4, 6, 7 and 8 while the original joints at the abutments, Bents 3 and 5 were
retrofitted in 2005 with steel armoured compression seal joints. These compression seal joints were generally in fair
condition with minor wear and no tears. The breather joints sealant appeared to be generally in fair condition with
breather joints at Bents 1, 7 and 8 suspected leaking. However, due to dry conditions during the inspection we cannot
confirm the sealants effectiveness at the other joints. Deck pounding was also observed at Bents 1, 7 and 8 where a
gap in the connection between the deck and the superstructure is allowing for deflection of the concrete deck as
trucks pass from one span to the next, causing a banging sound. We believe that possible water ingress through the
breather joints and these repeated impacts are the primary causes for the deck soffit deterioration as well as the
fatigue crack at stringer 2.5 W.

Figure 3-16 Deck Joint 3 - compressions seal in Figure 3-17 Deck Joint 1, centreline - sealant
generally fair condition typ. gap and suspected leak typ.
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4 DISCUSSION

The detailed follow-up inspection and assessment re-examined the deterioration at the stringer ends and end
diaphragms. The stringer ends exhibited light to medium progression of corrosion, concentrated on areas already
exhibiting section loss. The number of stringer end locations identified in Poor or Very Poor condition as rated
according to the Ministry’s ‘Bridge Inspection Condition: Field Book 2019’ remained at 34 out of 108 (31%) with
overall one stringer end progressing from Poor to Very Poor from 2022 to 2025. Of these locations in Poor and Very
Poor condition, the average reduction in web and flange at their thinnest section was 0.82 mm and 1.55 mm
respectively or 5.11% and 6.95% of their original thicknesses. Note that the average reduction in web and flange was
calculated only from those members that measurements were measured in 2022. Three new perforations were
identified on stringer end bearing stiffeners and the fatigue crack relief hole repair on stringer 2.5 W appears to be
functioning with no further crack progression. The end diaphragms showed significantly more deterioration; the
ratings of four diaphragms transitioned from Fair to Poor and six diaphragms from Poor to Very Poor. Lastly, four new
locations with web perforation were identified on the end diaphragms. See Appendix A for an overview of the stringer
end and diaphragm defects.

The substructure condition exhibited minor progression of deterioration where the extensive delamination and spalls
observed throughout the bents have marginally increased in extent or depth since 2022. While the sizes of these
spalls have only slightly increased, the severity of substructure concrete deterioration remains significant. Of particular
note are the delamination and spalling on the cantilever Bents 3 and 5. Since 2022, the lengths of exposed rebars at
the north and south ends of these bents have increased approximately 100 - 200 mm, however the spalling and
delamination observed are in areas where they surround and encroach on both the compression bearing and the
tension tie down anchor. If the concrete deterioration continues to progress further, it may present a risk to the
stability of the structure.

We have made additional observations on site regarding the deck soffit and deck joints condition and determined the
extent of concrete deck delamination. The deck soffit was generally in fair condition with areas in poor condition
particularly adjacent to the joints at Bents 1, 7 and 8. Deck pounding due to separation of the deck and superstructure
was identified at Bents 1, 7, 8 and the East Abutment. These breather joints appeared to be generally in fair condition
areas of suspected leaks due to observed missing sections of sealant. However, due to dry conditions we cannot
confirm the sealants effectiveness elsewhere.

The results and observations of this inspection report will help inform the detailed design for the repair work.
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CLOSURE

This report was prepared for the BC Ministry of Transportation and Transit to present our findings of the Taft OH No.
01527 Stringer End Follow Up Inspection Condition Assessment between September 9-11, 2024 by Associated
Engineering.

The services provided by Associated Engineering (B.C.) Ltd. in the preparation of this report were conducted in a
manner consistent with the level of skill ordinarily exercised by members of the profession currently practicing under
similar conditions. No other warranty expressed or implied is made.

Respectfully submitted,

Associated Engineering (B.C.) Ltd.
Engineers & Geoscientists BC Permit Number: 1000163

Prepared by: Reviewed by:

Campbell Watson, P.Eng. Winnie Li, M.Eng., P.Eng.

Project Engineer Project Manager - Bridge Engineer
CW/WL/ss/kv
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