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EXECUTIVE SUMMARY

Morrison Hershfield (MH) has been retained by Public Works and Government Services Canada (PWGSC) to provide
professional engineering services associated with an inspection and design related to Urgent Steel Deck Grating Repairs
for The Burlington Canal Lift Bridge. The structure is a tower-driven vertical lift bridge constructed in 1958, with an
overall lift span of 116 meters. The bridge is located in Hamilton, Ontario and carries 4 lanes of Eastport Drive traffic
over the Burlington Canal, with a posted speed limit of 50 km/hr.

The Urgent Steel Deck Grating Repairs pertain to the current deck grating on the lift span. The deck is comprised of total
98 steel grating panels.

A field visual inspection was completed by MH on October 14-15, 2016. The significant findings from MH’s visual
inspection included the following:

e Cracked welded connections within the grating panels were observed throughout the entire bridge deck surface.
e Cracked welds between the panels and the bridge floorbeams were observed in numerous locations.

e large areas within the panels with complete failure of joints between grating members were observed
throughout the deck with NB outside lane being affected above average. Those Local Grating Failure Areas were
classified as critically important.

e The deck grating is subjected to repetitive wheel loading exerted by the heavy volumes of traffic on the bridge.
e Evidence of multiple on-site welding repairs of the cracked welded connections.

Based on the findings of this inspection MH recommends that the repairs to the steel grating panels and to the grating
to floorbeam connections need to be completed as soon as possible. Local Grating Failure Areas repairs are classified as
of critical importance since they are considered hazardous and present an imminent public safety concern.

The major work items include:
e Pre-Construction Inspection
e Button Weld Crack Repair
e Local Grating Failure Area Repair (Critical Repair)
e M-Beam-to-Stringer Repair

The estimated cost of construction is approximately $415,000.00, including contingency but excluding HST and
Departmental Representative fees.

The recommended repairs constitute a holding strategy until the deck is replaced and upgraded to CHBDC performance
levels, which is expected to be within 2 to 3 years. Additional monitoring and regular inspections are also recommended
until the deck panels are fully replaced.
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1. INTRODUCTION

Morrison Hershfield Limited (MH) has been retained by Public Works and Government Services Canada (PWGSC) to
provide engineering services for the design and construction of required short term repairs on the Burlington Canal Lift
Bridge under PWGSC Standing Offer No. EQ754-161278/001/PWL: BCLB Bridge Engineering Services, Project Number:
R.081864.001 Urgent Steel Deck Grating Repairs.

The detailed scope of services to be provided under this assignment is listed in our proposal dated June 13, 2016. The
scope of services consists of:

1. Obtain all necessary approvals and all traffic management schemes required during implementation of the
emergency repair work;

2. Close-up inspection of the steel deck grating and identification of all distressed locations;

a. Thisincludes the inspection of the test panel installed in 2014 as part of the emergency repairs and the
documentation of its performance since installation

3. Design of urgent (short term) repairs to address defects and deficiencies observed in order to allow the bridge
to continue safe operation until the long-term deck replacement work is completed;

4. Preparation of drawings and documents of the proposed emergency repairs to the defective panels, as well as
assistance to PWGSC during the tendering, award process, and implementation;

5. Non-resident engineering supervision and support services during construction.

2. BACKGROUND

The Burlington Canal Lift Bridge carries 2 NB and 2 SB lanes of Eastport Drive traffic over the navigation channel linking
Hamilton Harbour with Lake Ontario. The bridge carries local traffic and part of the detour route in the event of
Burlington Skyway Bridge/QEW closures.

The Burlington Lift Bridge was constructed circa 1958 to carry rail and road traffic. The bridge structure is a tower-driven
vertical lift bridge. The lift span is 116 metres long, weighs 1,996 tonnes and has a vertical lift of 33.5 metres. At full lift
height, maximum clearance for marine traffic is approximately 36.5 metres during typical water level conditions. When
locked in its lowered position, a clearance of approximately 5 metres, during typical water level conditions, allows very
small pleasure craft, kayaks and canoes to pass easily beneath the bridge.

Modifications to the lift span were made in 1982 to convert the bridge to only carry car and truck traffic. The current
deck grating on the lift span was installed in 2000. The deck is comprised of total 98 steel grating panels spanning across
WBL and EBL, 49 steel panels in each direction. The typical panels are 3124mm x 7105mm and 3124mm x 7620mm,
130mm 4-way open grating type, made of grade ASTM A588 steel and welded in accordance with AASHTO/AWS D1.5-
95. Each panel consists of 130 mm-deep transverse main bearing beams (M-beams) spaced at 190 mm that connect the
grating panel to the longitudinal floorbeams (stringers) below. These M-beams are interspersed with 25 mm-deep
supplementary bars (S-bars). 50 mm-deep members (C-bars) spaced at 95 mm are transverse to the M-beams and S-
bars to form the grid. The 25 mm-deep diagonal bars connect all members to stiffen the grid. All connections are formed

L
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by seating the members against each other and fused with factory-performed button welds. The drawings for the
existing panels are provided in Appendix A — Reference Structural Drawings.

The deck grating is in seriously deteriorated condition. It is unknown when the deterioration first manifested itself. As
part of an earlier assignment to replace a failed deck panel, MH performed a simplified structural evaluation to select
an appropriate replacement grating panel. The evaluation estimated the spacing of the M-beams required to take the
highest factored CHBDC wheel load using the section modulus of the existing grating and found the existing spacing is
not adequate to carry these wheel loads. This replacement panel (Panel E1) was designed to satisfy CHBDC loading
criteria and was installed in March 2014. It was to serve as a Test Panel for the possibility for similar future replacement
of the remaining panels, which have been subjected to multiple on-site welding repairs due to structural failures of the
welded connections within the grating and between the grating and stringer.

MH bridge engineering specialists performed an emergency inspection of the deck on April 7%, 2016 and observed that
the steel grating was failing under traffic load in several modes including: grating to stringer weld failures, button weld
cracks and M-beam cracks. Following the observations, immediate actions were recommended for remediation of the
most affected panels. The findings, discussion and recommendations are documented in MH Report No 2.1: 1160268.02
Burlington Lift Bridge — Call up 2 Bridge Deck Cracking.

3. DESIGN REFERENCES

Structural Drawings: 104365 New Deck Grating, Drawing 1, dated October 29, 1999 by National Centre of Expertise
Architecture and Engineering Services, Real Property Services Branch.

Burlington Lift Bridge — New Grid Deck, Drawings 1 to 3, dated January 19, 2000 by IKG
Greulich.

R.012843.055 PWGSC Steel Panel Replacement, Drawings B-0 to B-2, dated January 24, 2014
by Morrison Hershfield

Codes and Standards: CSA S6-14 — Canadian Highway Bridge Design Code
CSA S16-14 - Design of Steel Structures
CSA W59-13 - Welded Steel Construction (metal arc welding

4. CONDITION ASSESSMENT

MH bridge engineers conducted a steel grating deck visual inspection on October 14-15, 2016.

The investigation examined all 98 panels on the bridge. The entire surface of each single panel was inspected for
structural and non-structural damages.

This visual inspection was made from the top side of the deck. The panels were checked for structural discontinuity,
vibrations and sound response by means of a rubber mallet. MH validated the dimensions of the existing grating and
components relevant to the deck repair. Deck deficiencies were marked with temporary spray paint. Each panel was
then photographed including close of details of failure modes. (See photos 1 and 2 of Appendix B — Inspection

L
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Photographs) During the inspection, the existing roadway and traffic conditions were observed for significance of the
relationship between the location of concentrated wheel loads and localized/concentrated deck failures.

The inspection at some locations was obscured by dirt at the level of the M-beams and debris embedded in the grating
(see Photos 23 to 26 in Appendix B). However, it is estimated that less than 1% of the grating area was obscured.

5. CLASSIFICATION OF GRATING FAILURES WITH CONCLUSIONS

Please refer to Appendix C: Inspection Summary and Appendix D: Inspection Findings Drawings for specific number
and location of the major grating failures described below.

5.1 Button Weld Cracks

See photos 7 and 8 of Appendix B.

Cracks typically occur in the Button Welds that connect the steel grating members to the primary “M-beams” and the
transverse “C-bars”. The original welds were performed under shop conditions, but several welds have been field-
repaired since the original panel installation in 2000.

Cracks can propagate through latent weaknesses in the weld or insufficient weld coverage. The problem is aggravated
when the grating is regularly exposed to concentrated wheel loads, particularly from truck traffic that is more than its
design capacity. The connecting members in each weld have differing structural properties, which exacerbate induced
cyclical strains. The deck panel redistributes the load path around a cracked weld, thus increasing the likelihood of cracks
in adjacent welds.

The incidence of button weld cracks is widespread. The frequency of occurrence is greatest within the wheel paths. The
quality of the field-repaired welds is likely inferior to that of the factory welds, and thus appear to be cracking at an
accelerated rate compared to the original welds. (See photos 21, 22 of Appendix B)

Based on highest stress range directly below wheel loads due to local effects, all current button weld cracks are subjected
to repetitive fatigue cycles. These failures will eventually progress into connection discontinuities which then lead to
appearance of Local Grating Failure areas (see 5.3). The button weld cracks do not necessarily coincide with M-Beam to
stringer weld failures (see 5.2) although it can be reasonably assumed that these failures are related. When the stringer
welds fail, the flexibility of the panel is increased and the impact loads are magnified. This results in a greater dynamic
load and movement range at the button welds that could then result in further cracking.

5.2 M-beam to Stringer Weld Failure

See photos 9 and 10 of Appendix B.

Cracks typically occur in the field fillet welds connecting the 130 mm-deep M-beams to the stringers. It was noted that
the welds are often incomplete (e.g. welds on only one side of the flange, discontinuous or inconsistent weld size, etc.).
The reduction in connectivity between the M-beam and the stringer due to the cracked welds contribute to the
“bounciness” of the panels under heavy traffic load conditions. As the damage progresses more welds are affected
leading to instability of the panel due to improper anchorage onto the stringer of the bridge.

L
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5.3 Local Grating Failure

See photos 13 and 20 of Appendix B.

Local Grating Failure (LGF) on single panel is defined as an area of up to 1 m? with complete failure of one or more joints
between grating members. It was observed that LGF areas typically did not extend beyond 1 m?, but had high
concentration of connection damage. Such failures are characterized by the complete failure of the Button Welds and
presence of vertical cracks throughout the entire section of the adjoining deck grating member. In addition, such failures
are often combined with missing grating members and sharp edges that suggest the members broke after the welds had
failed. The LGF areas do not always correspond with M-beam-to-stringer weld cracks, although these cracks could be
contributing to the formation of LGF areas.

LGF areas are detected when subjected to impact load, such as a strike of a mallet or high speed rolling vehicle wheel.
The response is deflection and vibration of one or more grating members, and is both visibly and audibly detectable.

Several LGF areas coincide with where the Button Welds were field-repaired.

More LGF areas are likely to develop. The existing areas will likely increase due progressive crack development and
fatigue because of load redistribution. Presently affected grating members can result in openings of at least the size of
a grating unit. Further development of LGF areas is considered hazardous and presents an imminent public safety
concern. This is particularly dangerous for motorcyclists and bicyclists who may be more susceptible to their tires
punching through the grating openings.

5.4 M-beam Cracks

During MH’s emergency inspection of the deck on April 7th, 2016, a single crack was observed in the web of the M-beam
supporting deck panel E7 at its connection to the stringer. This damage was subsequently repaired by welding a steel
plate to the web as recommended in MH Report No 2.1: 1160268.02 Burlington Lift Bridge — Call up 2 Bridge Deck
Cracking. The condition of this repair was good and no further cracking was observed in this location.

All accessible panels were checked for presence of similar M-beam cracks. No occurrences of M-beam cracks were
found.

5.5 Other deficiencies
Broken grating members (See photo 12 of Appendix B)

Broken or missing grating members adversely affect panel performance and public safety. They are often associated
with LGF areas.

Warped grating members (See photo 11 of Appendix B)

Warped members do not correspond with Button Weld cracks or LGF areas. The cause of the warping is unknown.
Field weld repairs (See photos 21 and 22 of Appendix B)

Re-welded connections appear to be prone to re-cracking.

Surface Rust, Flaking Paint and Debris (See photos 23 and 26 of Appendix B)

L
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The listed items are classified as non-structural deficiencies and require no immediate action. However, those items
tend to conceal the grating steel’s surface therefore could prevent from accurate monitoring and inspections
procedures.

6. PERFORMANCE OF TEST PANEL E1

The Test Panel E1 was checked for any signs of performance deficiencies. All the structural members and connections
of the panel were visually checked for, but not limited to, damages listed in point 5.1 of this Report. It was noted that
the Test Panel was sturdier and less prone to vibrations than the other panels. There were no structural deficiencies

noted for the Test Panel E1. (See photos 3 to 6 of Appendix B)

7. OTHER OBSERVATIONS

a. Itis reasonable to conclude that NB lanes are subjected to more traffic than SB lanes, in particular heavy
load traffic. The conclusion is derived from the fact that the NB lanes on the adjacent Burlington Skyway
Bridge have been affected by frequent closures during recent years.

This observation is consistent with the fact that the BCLB NB lanes are damaged to greater extent than
the BCLB SB lanes.

b. Transition between wearing surface at approaches onto the grating is not smooth due to a small change
in elevation. Wheels on vehicles travelling northbound impact on the panels upon transition. This
observation does not seem to correspond an increase in grating defects; no defects were observed in the
end panels.

c. During our inspection, the speed limit appeared to be frequently exceeded by vehicles on the bridge.

d. LGF areas pose a significant risk for tire impact or puncture for bicyclists and motorcyclists. Additionally,
the vibration noises in these areas may be unsettling.

8. TEMPORARY REPAIR OPTIONS WITH RECOMMENDATIONS

Urgent repair of the steel deck is required. The recommendations below are “holding” repairs for short term. Permanent
repair is likely not feasible. It is strongly advised that the deck be replaced within the next 2-3 years horizon. Our
recommendation is based on our observations of considerable damage consistent with repeated heavy wheel loading,
the high frequency of local failures reported by the bridge operations staff and observed on site, the pre-existing failure
of one panel that forced its emergency replacement, and a lack of structural capacity in the existing grating. See
Appendix E: Repair Options for concept sketches.

8.1 Button Weld Cracks

Repair button weld cracks by welding vertically along the entire depth of the grating members to improve the weld
connectivity. This weld is to be performed and inspected according to a rigorous protocol that is based on CSA W59-13.

L
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Routine button weld monitoring and weld repairs as required should continue until the panels are replaced. Cracks with
width more than 1 mm should be welded as per the method discussed in point 8.3.

8.2 M-beam to Stringer Weld Failure

Option A — Re-Welding (see Sketch SK-01, Appendix E)

Cracked M-beam to stringer welds will be re-welded on-site. This option is the most cost effective approach but due to
the difficulty in accessing the weld location from above the deck, the quality of the field is difficult to control and re-
cracking of the welds is likely.

This option is the least preferred from a technical standpoint. However, it is recommended as an alternative to Option
D described below due to its simplicity and cost effectiveness. It is to be applied only if application of Option D is not
feasible.

Option B — Clamp Panel Grating to Stringer Flange (see Sketch SK-02 and SK-03, Appendix E)

Mechanical clamp will hold the M-beam in place and transfer the compressive force through the epoxy filler and 4
holding bolts to the stringer flange. This application is possible with an installation crew working from both below and
atop the deck. Traffic control is required at all times during the repairs. Access is required to the underside of grating.
All access options are costly and logistically challenging.

Option B is a non-invasive method of holding the panels to the stringers.

Option C — Bolt Panel to Stringer using Welded Plates and Studs (see Sketch SK-04 and SK-05, Appendix E)

Steel plate welded to the M-beam web will be held down by threaded studs welded to the top of stringer flange. This
application is possible from the top of deck. The method requires minimal removal of grating section. After installation,
the missing grating members will be replaced with members having equivalent or better structural properties. Traffic
control is required at all times during the repairs.

Option Cis considered technically appropriate; it requires structural amendments to existing stringers and grating.

Option D — Weld Hold-Down Plates onto Stringer and C-bars (see Sketch SK-06 and SK-07, Appendix E)

Steel plates welded to C-bars will be welded down to the top of stringer flange. This application is possible from the top
of deck. The method requires no removal of grating section and provides an alternate load path from the grating to the
top of the stringer by utilizing the C-bars. Traffic control is required at all times during the repairs.

Option D is considered technically appropriate and is the preferred choice due to the simplicity of the components and
the effectiveness of the hold-down connection. However, it can be time-consuming to weld.

8.3 Local Grating Failure Areas

The condition of the panels affected by Local Grating Failure Areas warrant immediate remedial action.

The recommended temporary repair is to reinforce the broken grating panels by welding solid round bars to both the
broken and the good sections of the panel grating. This provides an alternate load path around the cracks while
mitigating the local failed section from bouncing or failing completely. This solution is an intermediate-term holding

L
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measure until the panel is fully replaced. This solution can be applied from the top of the deck with traffic control
measures in place. The concept is shown in Sketch SK-08, Appendix E.

8.4 M-beam Cracks

The short-term recommendation for the M-beam cracks is monitoring at approximately monthly intervals.

8.5 Other deficiencies

Broken or missing grating members are subject to remedial action. Priority should be given to the deficiencies directly
associated with Local Grating Failure areas within the Traffic Lanes. Recommended method of temporary repair is
similar to the method proposed in point 8.3 that is application of solid round bars that can be welded to both the
broken and the good sections of the panel grating. The missing grating members should be replaced with members of
equivalent or better structural properties. Where appropriate, a lap plate can be used to fill in the missing member.

L
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9. SUMMARY OF RECOMMENDED REPAIRS

The summary of Recommended Repairs sorted in accordance with the importance factor can be found in the table

below:

DEFECT

IMPORTANCE

RECOMMENDATIONS

TIMELINE

Local Grating
Failure Areas

Critical

Welding Repairs with use of Solid Round Bar
as a structural connector;

Application from top of deck only with Traffic
Control;

See point 8.3 and sketch SK-08

Priority, immediate

M-beam to Stringer
Weld Failures

Urgent

PREFERRED:

Option D — Weld Hold-Down Plates onto
Stringer and C-bars;

Application from top of deck only with Traffic
Control;

See point 8.2 and sketch SK-01

ALTERNATIVE:

Option A — Re-Welding of cracked welds;
Application from top of deck only with Traffic
Control;

See point 8.2 and sketch SK-06, SK-07

Within 0-3 months

Button Weld Cracks

Moderate
to Urgent

Re-Welding of cracked Button Welds;
Application from top of deck only with Traffic
Control;

See point 8.1

Within 0-3 months

Other deficiencies

Low
to Urgent

Repairs as needed; to be assessed in
conjunction with proximity to other defects;
Monitoring;

See point 8.5

Urgent repairs to be
conducted within 3
months.

Monitoring to continue
until panel is replaced

M-beam Cracks

Low

Monitoring;
See point 8.4

3 month intervals

NOTES:

stage.

1. All repairs are intended to act as holding measures until deck is replaced and upgraded to CHBDC
performance levels, which is expected to be within 2 to 3 years.
2. Recommended repairs are conceptual designs only and are subject to changes during the detailed design
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10. CLASS ‘C’ COST ESTIMATE

The estimated construction cost is shown in the table below.

BCLB BRIDGE ENGINEERING SERVICES

URGENT STEEL DECK GRATING REPAIR cosT
Pre-Construction Inspection S4,044
Button Weld Crack Repair $107,660
M-Beam-to-Stringer Repair (Option D) $202,104
Local Grating Failure Area Repair $100,870
TOTAL (excluding HST) $414,678

The estimated construction cost includes contingency, engineering fees, and Departmental Representative fees. Cost

estimate details are provided in Appendix F.

11. CLOSURE

We trust that this report satisfies your immediate requirements.

Prepared by:

David Wang, E.I.T.
Structural Designer

Morrison Hershfield Ltd.

Reviewed by:

Joe Ostrowski, P.Eng.
Project Manager

Morrison Hershfield Ltd.

Yo //F,Zf |

Michal Szafarski, P.Eng.
Bridge Engineer

Morrison Hershfield Ltd.
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GENERAL NOTE:

1.

2.

3

STRUCTURAL LAYOUT BASED ON REFERENCE DRAWINGS
PROVIDED BY PWGSC.

TRAFFIC CONTROL DETAILED ELSEWHERE IN THE CONTRACT
DOCUMENTS.

ALL DIMENSIONS IN mm UNLESS NOTED OTHERWISE.

SCOPE OF WORK:

1.

2.
3

@

N o

IMPLEMENT ENVIRONMENTAL ENCLOSURE AND REMOVE BIRD
GUANO FROM WORK AREA.

IMPLEMENT TRAFFIC CONTROL.

REMOVE AND DISPOSE OF EXISTING GRATING PANEL ET AS
IDENTIFIED ELSEWHERE IN THE CONTRACT DOCUMENTS.

PREPARE EXISTING STRINGERS TO RECEIVE NEW GRATING
ANEL.

FABRICATE, DELIVER AND INSTALL NEW GRATING PANEL
ALONG WITH INSTALLATION HARDWARE AND ALL
APPURTENANGES.

REINSTATE EXISTING RAILING POST BASE ANCHORAGE.
COAT TOP FLANGE OF STRINGERS AS SPECIFIED ELSEWHERE
IN' THE CONTRACT DOCUMENTS.

CONSTRUCTION NOTES:

1.

EXISTING DIMENSIONS ARE BASED ON AVAILABLE REFERENCE
DRAWINGS AND ARE NOT NECESSARILY THE SAME AS
AS—BUILT DIMENSIONS. THE CONTRACTOR SHALL VERIFY ALL
DIMENSIONS, DETAILS AND ELEVATIONS OF THE EXISTING
STRUCTURE THAT ARE RELEVANT TO THE WORK SHOWN ON
THE DRAWINGS PRIOR TO COMMENCEMENT OF THE WORK.

THE CONTRACTOR IS ADVISED TO TAKE GREAT CARE IN
MEASURING FOR THE FABRICATION OF THE REPLACEMENT
GRATING PANEL AND TO VERIFY AFTER FABRICATION BUT
BEFORE PERFORMING ANY REMOVALS, THAT THE FABRICATED
PANEL AND ASSOCIATED ANCHORAGE COMPONENTS CAN BE
INSTALLED AS SHOWN ON THE CONTRACT DRAWINGS.
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STRUCTURAL STEEL NOTES:

1. GRATING PANEL SHALL BE AS SPECIFIED ELSEWHERE IN THE
CONTRACT DOCUMENTS.

2. ALL OTHER STRUCTURAL STEEL SHALL CONFORM TO CSA

LEGEND:

DENOTES PANEL
V2 70 5 repiacen

0
14
2 =
E ®
B STANDARD CAN/CSA G 40.21-04 GRADE 350 WT CAT .
5} 3. ALL WELDING SHALL BE IN ACCORDANCE WITH CSA W59
] UNLESS NOTED OTHERWISE.
4. BOLTS SHALL BE GALVANIZED ASTM A325M TYPE 1.
5. ALL FIELD DRILLED HOLES SHALL BE COATED WITH A SINGLE
COAT OF ZINC RICH PAINT.
6. TOPS OF EXISTNG STRINGERS SHALL BE COATED AS
cL. POST SPECIFIED ELSEWHERE IN THE CONTRACT DOCUMENTS.
REUSE EXISTING 7. UNLESS SPECIFIED OTHERWISE, THE MINIMUM FILLET WELD
e HSS127x127 RAIL POST SHALL BE AS FOLLOWS:
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o + — -+ T — | T — | 7T —
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EXPOSED ENDS OF BEARING BARS WOULD OTHERWISE BE
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INSPECTION PHOTOGRAPHS



PWGSC PEQ754-161278/001/PWL/R.081864.001 Inspection Photographs

,. BN R | |
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Phot 1: Typical BCLB Grating view with Trffc Control duringinspcion .

......

.......

Photo 2: Typical picture of grating with spray-on markups taken during inspection

L
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PWGSC PEQ754-161278/001/PWL/R.081864.001 Inspection Photographs

Photg 3: Test Panel E1 (Iéft) and regular pahel D (right)

Photo 4: Test Panel detail
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PWGSC PEQ754-161278/001/PWL/R.081864.001 Inspection Photographs
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2

Photo 5: Test Panel E1 (left) and régular planel D (right)

Photo 6: Test Panel — Typical M-beam to stringer connection
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PWGSC PEQ754-161278/001/PWL/R.081864.001 Inspection Photographs

Photo 8: BW crack —typical example
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PWGSC PEQ754-161278/001/PWL/R.081864.001 Inspection Photographs

Photo 9: M-beam to stringer fillet weld deterioration and damage to stringer’s flange

Photo 10: M-beam to stringer fillet weld — typical crac, full length and dep‘th
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PWGSC PEQ754-161278/001/PWL/R.081864.001 Inspection Photographs
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Photo 12: Typical broken grating members
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PWGSC PEQ754-161278/001/PWL/R.081864.001 Inspection Photographs
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Photo 13:

Local Grating Failure areas marked in orange — NB Lanes
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PWGSC PEQ754-161278/001/PWL/R.081864.001 Inspection Photographs
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PWGSC PEQ754-161278/001/PWL/R.081864.001 Inspection Photographs

Photo 17: LGF — visible grating structural discontinuity along diagonal members
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PWGSC PEQ754-161278/001/PWL/R.081864.001 Inspection Photographs

Photo 20: LGF area - all embers and welds marked with white are affected
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PWGSC PEQ754-161278/001/PWL/R.081864.001 Inspection Photographs

Photo 21: Previous Welding Repai‘r
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Photo 22: Previous Welding Repairs — typical example of failure between panels
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PWGSC PEQ754-161278/001/PWL/R.081864.001 Inspection Photographs

Photo 24: Surface rust on panels — paint facilitates corrosion of Button Welds
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PWGSC PEQ754-161278/001/PWL/R.081864.001 Inspection Photographs

Photo 25: Flaking paint — typical for all lane markings

Photo 26: Debris — typical - mostly at end panels (A, C, D, F)
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PWGSC PEQ754-161278/001/PWL/R.081864.001 Inspection Summary

SB Lanes NB Lanes
Inner Lane Outer Lane Inner Lane Outer Lane
M-beam to . M-beam to i
. BW crack failures . BW crack failures
Panel stringer weld Panel stringer weld
BW LGF BW LGF per panel BW LGF BW LGF per panel
cracks cracks

cracks | Areas | cracks | Areas cracks | Areas | cracks | Areas
D 20 1 18 1 4.40%|A 9 1.04%
EO1 0.00%|B01 38 18 1 5.67%
E02 1 29 3.04%|B02 9 13
EO3 6 0.61%|B03 46 21 2
E04 3 15 1.82%|B04 43 21
EO5 4 17 1 2.13%|B05 24 2
E06 5 7 3 1.22%|B06 40 1 31 1
EQ7 4 19 8 2.33%|B07 25 5 1 3.04%
E08 13 1.32%]B08 16 1 36 1 4 5.27%
EO09 11 1 21 1 2 3.24%|B09 39 3 1 1 4.26%
E10 4 33 1 1 3.75%|B10 22 20 2 4 4.26%
E11 14 3 1.42%|B11 sil 3| 38 1 3| 0.2y
E12 3 17 1 2.03%|B12 23 27 2 5.07%
E13 4 34 1 3.85%|B13 12 1 22 3.44%
E14 2 23 2 2.53%|B14 11 21 3 3.24%
E15 1 20 2.13%|B15 36 8 1 2 4.46%
E16 1 38 2 39 5 1 4.46%
E17 9 50 12 8 3 2.03%
E18 1o 1] s 1 5 57 3| 2 3| 6.08%
E19 16 13 4 2.94%|B19 42 9 1 1 5.17%
E20 2 10 3 1.22%|B20 32 13 1 2 4.56%
E21 2 15 1 1.72%]B21 13 20 3 3.34%
E22 2 25 1 2.74%|B22 25 15 2 4.05%
E23 2 31 1 2 3.34%|B23 32 16 4.86%
E24 3 32 3 3.55%|B24 37 20 2 1 5.78%
E25 2 11 1 1.32%|B25 56 35 o 9y
E26 1 62 2 B26 18 7 2.53%
E27 8 0.81%|B27 24 27 1 5.17%
E28 1 26 2.74%|B28 18 13 1 3.14%
E29 8 34 1 6 4.26%|B29 5 6 2 1.11%
E30 3 12 3 1.52%|B30 17 8 1 2 2.53%
E31 2 9 1.11%]B31 36 21 2 5.78%
E32 2 38 4.05%|B32 55 13 | 6.89%|
E33 44 4 4.46%|B33 55 1 5.57%
E34 12 41 1 5.37%|B34 13 6 1.93%
E35 5 44 4.96%|B35 29 8 3.75%
E36 4 1 4 0.51%|B36 2 2 0.20%
E37 1 14 3 1.52%|B37 20 7 2.74%
E38 20 1 1 2.03%|B38 43 10 5.37%
E39 3 22 2 2.53%|B39 16 11 2.74%
E40 8 32 4.05%|B40 2 6 0.81%
E41 14 1 43 1 5.78%|B41 9 0.91%
E42 11 41 1 5.27%|B42 29 3 1 3.24%
E43 1 9 1 1.01%|B43 17 1.72%
E44 2 25 2.74%|B44 2 1 2 0.30%
E45 1 0.10%|B45 1 1 2 0.20%
E46 1 5 2 0.61%|B46 6 1 3 0.71%
E47 3 4 3 0.71%|B47 15 25 1 2 4.05%
F 5 0.58%|C 0.00%
Totals 193 4| 1104 8 77 2.70%|Totals 1221 4 604 22 56 3.79%
Total BW cracks SB lanes: 1297|Total BW cracks NB lanes: 1825
Total LGF areas SB lanes: 12|Total LGF areas NB lanes: 26
Total BW cracks: 3122
Total LGF areas: 38
Total M-beam to stringer weld cracks: 133
- indicates panels requiring immediate repairs due to the worst combination of damages

L
I-" MORRISON HERSHFIELD



Appendix D

INSPECTION FINDINGS DRAWINGS



K—01
re: R.081864.001
Project date: 2017 —04—05
Designed by: D.W.

Approved by:  M.S.

Bid:

ct

Drawing no.:

roje:

P

BCLB BRIDGE ENGINEERING SERVICES
URGENT STEEL DECK GRATING REPAIRS
KEY PLAN

Project title:
Drawing title:

Lo
MORRISON HERSHFIELD

Services gouvernementaux Canada

Government Services Canada

Public Works and
Travaux publics et

 Rd |

4N 04d4dV H NO L TITWV H

[13INVd
1531 ]
GZ3a ¥z3¢23 223 123023 613 813 /13 913 G133 ¥I13 €13 213 113 013 63 83 /3 93 G3 +vg9 ¢3 23 13 (

C.L. TRUSS

C.L. ROADWAY

C.L. TRUSS

‘\‘\\“ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ [
Ccd vcd £cd ccg 1¢cgq0cd 6lg 8189 219 919 Sld ¥1g 19 218 119 0lgd 69 88 /9 94 <9 ¥4 ¢4 29 18 V¥

\

N
AN
J Ol 4V L NO 4 M4V ]

39dly8 10 1S0d dN3 Ssndl 10

0£:60-910Z ‘82 1°0 :Q3LNRd
61:60—9L0C ‘82 10 ‘03Lvadn 1S¥1 LO=X “LNOAVT ONIMYHA
BMPINYTd A= L —UoRoedsu—ggz0g L | \sBumbiq Buppop\|pinjonig\juswidojeasq pup ublseq go\Jipdsy jusbin —Bunoin %28q 8Bpug £ON\GIZO9 | I\IOId\M IWYN NV HLVd ONIMYSQ

CAD FILE:

PLOT SCALE:

GSC—A4A1 DATE PLOTTED:



K—02
re: R.081864.001

Drawing no.:

ct

Project date: 2017 —04—05
Designed by: D.W.

Approved by:  M.S.

Bid:

roje:

P

Project title:

BCLB BRIDGE ENGINEERING SERVICES
URGENT STEEL DECK GRATING REPAIRS

KEY PLAN

Drawing title:

Government Services Canada

Public Works and

 Rd |

Services gouvernementaux Canada

Travaux publics et

I"‘.I

MORRISON HERSHFIELD

C.L. ROADWAY

M0 0494V H NO L T 1NV H

/73 VI SYI vyl ¢vd cvd Lvd Ord 694 893 /93 993 63 ¥93 993 293 19094 669 8¢3 L2 9¢3 ST ¥Cd ¢

C.L. TRUSS

O /9 9vd S¥E ¥¥9 48 2¥9 L¥9 0v8 658 89d ££d 999 6¢8 $£9 £¢8 ¢£9 1€ 058 629 829 429 929 529 ¥¢8 £¢8

L |
- |
Ol YY LI NO 3I MV

1SO0d dN3 SSndL 10 3504189 10

CAD FILE:

PLOT SCALE:

1£:60-910Z ‘82 190 ‘03LNRId
61:60—9L0C ‘82 10 ‘03Lvadn 1S¥1 Z0—X “LNOAVT ONIMYHA
BMPINYTd A= L —UoRoedsul—ggz0g L | \sBumbiq Buppop\|pinjonig\juswidojeasq pup ubiseq go\Jipdsy jusbin —Bunoin %28q 8Bpug £ON\GIZO9 | I\IOId\M INYN NV HLVd ONIMYSA

GSC—A4A1 DATE PLOTTED:



Slo
(7
18M_
NEIEEP
4 =0
2 RmD.M
s 1&|E18]2]8
wn
%) Ll
N =z
of 5
WE
X m
N o =z
GW I
==
=z
L
o © o
55 | G
(@)
z W Ll
wo o
(72)
_1
o =z
au -
[
xrwn W
B_M Q
ML | ©
3 O9Q 3
Emx B
~ ) o
9 £
2 =
[e] o
& 5
3
g 0
5 © =1
IS 1]
c % -
< ] o
8 ¢ 0
° T x
o© = c
55 8% L I
0" 355 I
X2 358
og o P
Wm x 0 o
oE 28
He O.= S
oz 3¢ -
O
£8 =8 P
14
- 5
=

STRINGER C.L—

9B/

ARPED/

BROKIEN OEF
=
=
3<

i

SB PANELS THIS SIDE SEE DWG. S—-17

WWI?IIIIIIIIIW@HWIIJIIIIIIIIIIII!IIII11

PAN VAN VAN F2NPZNZZNVANANZANZAN AN AN

NININPININGINGININEININ NN

A AN AN AMAM AN AN AN

NN

I,

KISCIN

— =

YANNVANN VANV ANV ANVZ AN AN VAN 74 AN V2 AN V2 AN P AN PN 72N 7 AN AN 7N V4 AN P AP P2 AN VA AV AN 7 AN L ANV AN 2 AN P2 AP ANV A AN PN PN P AN 7NN =

LOCATION OF WELDS AND/OR MEMBER

MEMBERS FAILURES OVER PANEL AREA.
FAILURES IS APPROXIMATE.

DISTRIBUTION OF WELDS AND/OR

INSPECTION MARKUPS SHOW

|
)
|
|
|
|
|
|
|
)
|
|
|
|
|
|
)
|
|
|
)
|
)
|
|
|
;
|
I
2
3

d3d7TNOHS 8N ANV 3dISLNO 8N

T3 SSNdl

o o oo .
VANVAN VAN ZZ AN 74N V2 AN 74 AN VA AN VA A AN VA AN VA AN VAN AN T NN e
ﬁ 2580
SIS S SIS ISK IS S S SK IS TS SIS IS K <z ZX
ININININKINGINLINLZINZINEINLZINEZENEZINGINGZINEZINLZTN L v x
i ES
NN N AN N AN N NN AN NN NN NN O %)
| Z N w
5Eges
7 7 ! W sx_ =
| | ! | o O = AMm U
7 7 7 w Lo W3
> <= o
o o=
E SR=
7 = 1 m -
ANV 3AISNI EN | =~ SN
7 N
e 0 8 L
AVMAYOY 1D W
= <
O
zZl =

CAD FILE:

PLOT SCALE:

DATE PLOTTED:

£0°G1=810Z ‘£Z 1°0 :O3LNRd
90:61-910Z ‘£Z ¥°0 :a3Lvadn 1Sv1 LO=S “INOAVT ONIMYHA
BMP'ZE—S ©} |0—|—uoioedsul-goz0g | |\sbumbig Buppop\|pinyonns\iuswidojersq pub uBiseq go\Jipdsy jusbin —Bupoig oeg 8bpug c0\B9Z09 L I\[OId\ M FAYN ANV HLVd ONIMYYA

GSC—A4A1



I *I Public Works and Project title: Drawing no.: S_02

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\08 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016-15:07

DRAWING LAYOUT: S-02

N Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — NB LANES [,
F B3 B4 B5
© STRINGER C.LA
U‘) LlJ
(/‘) D
1
2 35
g O
I ——t
7] ] T . .
m—ff’ff’ b vl s I e Rl e Z ’777”‘17§Eﬁ177”*777”‘177*”77*77*
= Lo |} 1 lisB ﬁj
. A
Ll x
| —— 4y 1
_ B
L
o
)
2 A |
© — i 14H —
% 21E LGE ‘9.]3' E ,
T i A8
/) I o
> 4 R 7 = R R
-
P P P i P P VP P G W P g i Wi g 1} A W i g v I T
N N R R R [ —
12B1~
W T
Z v.
< NEES -
o 1B
=) .
N <1
pd -
% m
= z ] |
a)
<
o
x
oo SN NN F T S T S R S T S S S S O O O S T )5 VS S O S O O I I
&) ;j
SB PANELS THIS SIDE SEE DWG. S—18
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
5 — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — M BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_O3

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\O8 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016-15:07

DRAWING LAYOUT: S-03

W n Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — NB LANES [z

4 Y~ <5 s <
© STRINGER C.L—
U) LlJ
B or—
A —
z =2
= 9 T
g AN EB
_ it .
m—777 Vi A4 AN CISASASIINAS IS, b Rl || I e Rl i e v Rl I I Rl N R |l I i v I I Al R R i Rl | I I
N\ D
<Z( P> ki o [
I o = R A i T I
i e o % . ]] g B
[ RFr i itFr )
o
v 2 A ) L/
>
—-—} | LGF 6B } s 1
m §
A3B. R Al
4
) J LGF o
MEMBERS
I e ot P e P o ot e P it P P it P Pt G B 1 (OB st i VP P I T
——— CCT 11 - —}--
RS 268 '
LGH
Z X X ~ X X -
-4 I . ] . 38 . .
—1
" % i
a ) A I A
U) X
=z
% o
= Z T |
e
< 3B
8 AL
) 5 5 0 5 119 o o o o o o o o
_i A =
S N IS e A U TGO S SO T GO G VN S N G GO O T T G I
SB PANELS THIS SIDE SEE DWG. S—19 lB
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
5 — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — M BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_O4

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\O8 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016-15:07

DRAWING LAYOUT: S-04

W n Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — NB LANES [z

4 9o i 9y o=
O STRINGER C.L—
U) LlJ
(/‘) D
) 1
x 2
E ©
I
(7] ] A M
m—’i’ v Bl Rl ISl v Sl A I Al R B | R R v v R I ol A Rl I R A || Rl Y It S R I v | I R
Z
<Z(i,f/]|@,1:¥f,i
_ D b o e S S St U = S O S e e | O e . S S S et e
a 4B
(/) [
2
A ‘LGE i i . -
of 1 W
Z
Y. .
6B -
%
W E— 717]37"777*7777’777“7777737,* ] 77”317]57.*”771775
128 -
Lol
< ] ] -
—
o B
n
z B
2 % - . /\] B
3 e R |
g S 4B
O Y i i v v A S A s s s s B [
S i
SB PANELS THIS SIDE SEE DWG. 3720|
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
5 — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — M BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_OS

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\08 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016-15:07

DRAWING LAYOUT: S-05

W n Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — NB LANES [z

4 Yle o Yl ey
© STRINGER C.L
U) LlJ
n ar—
5 |
% 2
= (@]
T
wn ] VAN M
m—ff’ff’ e vl e R v vl b || e Il R I B vl R I Rl D Rt | | Il e R Rl Rl R I v R I R | B
Z
Ll 1B AT R
pd
={ . e gRE
— I~ R RN AT IF
O I Al “
o 18B |
2 . A
o N
% A
® bsp
R 5 o o e e e e
LE 12B 1 I
s B 3B
W AT 2!
pd
< — . — {—
| L]
N .
o
[%2)
z A
< o _ I} 1
= =it
S
- A
x . T SB.
S AN i c U A i s e I
G ; A
R \ [ S
SB PANELS THIS SIDE SEE DWG. S—21
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
B — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — 'M" BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER
FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_06

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\O8 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016-15:07

DRAWING LAYOUT: S-06

W n Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — NB LANES [z

4 I Ty =y
© STRINGER C.L—
(/) LlJ
(/) D
3 |
¥ )
I—% IPK\
n 4 o S O v . 2 g g g g e o o A
_—
m S s Rl i I M| I | I Rl R I R Bl I e R B Ivtan | el e e fff“’f,*ff.”ﬁ\f/****
2 0 | S
: Uil 5 e
“TIF L]
[IN] Vi 1 8 X
o
)
|_
)
o NN
m
z
'SR 7l P il il s ,{'};‘ A A P i g A s i i s i EY S
" I
= 6B A<I1H
=4 — x] -
— (A
Ll 1B B Za
o
n
z
% o
= z T |
a
< S
x 2By
- _[ N N T O A | U N G O (N O N A O O N SO (O T GO G G (| I N
G b
SB PANELS THIS SIDE SEE DWG. S—22
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
5 — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — 'M" BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_O7

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\O8 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016-15:07

DRAWING LAYOUT: S-07

N Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — NB LANES k=
; . B1®&8 B9 ~ B20
© STRINGER C.L
U) LlJ
0N or—
i
2 35
g ©
— T I
7] B v . LF -
FaeY DR S S % e et o ¥t B B s vl e e M e i s R I | e g R v i I v v R et il I
z 3B S (59 o e
[ LGF “BR
L | A A | Jilr. .
4 RS EEE. ,‘CHJ -
3 3 B s s 6
(] AR AT Al
g9 S L ” BB
& LGF LGF Q ) i R
=) Fa 2B
o) 3B PN §
] J I I
, Q;\ : T Ll L b
I 5 N N N N N R RN N R R R R RN RN RN R R ?\TF***%ng}***”* g
L
-
Ll
=z
< I N
_
Ll
o
n
=z B e R A
- F
% o A aE
= Zz| — S —
a AT T T
<
o
o
S N N i i i i o i o | o
O
SB PANELS THIS SIDE SEE DWG. S-23
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
B — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — 'M" BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_08

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\O8 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016-15:07

DRAWING LAYOUT: S-08

W n Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — NB LANES [z

4 Y= Yy Yes
© STRINGER C.L
U) LIJ
n aor—
= |
x 2 B S R R R R Rt R
= P e o e G 4 N
T
% SBJ e
m—ff’ S I IR R R i i I R R e b || I vl R I vl R I Bl R I | Nl R e R Rl S v I v vl | B I
4B
% LF —~11H
< — 8B - J - —
\C
D 1 308~
2
o - — NN —
m
Z
17B
SR
—7*,:/3**’***”***” 2 I O N R R R R S O 0 P R e
L
2
a0 I18B e
N AT
) A
7] I
z
%X m
= z ] |
<
. 2B 3
dif_fiff'.’fi'ff AVl AV j’ 1SE fﬁ:ﬂ’fi.i*fi’fffﬁ’ff’ff“u?fff’ff’.ﬁf*fi
SB PANELS THIS SIDE SEE DWG. S—24
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
B — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — 'M" BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_Og

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\O8 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016-15:07

DRAWING LAYOUT: S-09

W n Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — NB LANES [z

s b= b DbzOo
O STRINGER C.L—
wn Ll
(,) Q
) |
x .}
~ 9 T

I = 31,1:, K 1FE e
R & A e S R e S e
e .
LGE
% Py v X &
= 1. T 1
— LGH AT
=) . 9B .
L ) +
> B
o iy L 14E B
o T 2 .
z o
BT T 168 268
> Ut (4B A
O | N O e [ o v e R e B R R 7’77777"7777”77;7,5
(]
=z
< ) N
—
L
a
w0
=z
% m
= Z| — ] —
()
<C
£
R
N N 7 i i P VP P P i N B ,;;;,;;,;};,;,,,7
e e e T e e e
SB PANELS THIS SIDE SEE DWG. S—25
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
5 — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — M BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



Public Works and
Government Services Canada

Project title: Drawing no.: S_1 O

 hod |

BCLB BRIDGE ENGINEERING SERVICES  [rweet vor R 081864.001

Travaux publics et

URGENT STEEL DECK GRATING REPAIRS

Services gouvernementaux Canada Project dote: 2017 —04—05

Designed by: D.W.

Drawing title: Approved by: M.S.

I"‘I

MORRISON HERSHFIELD DECK INSPECTION — NB LANES F

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\O8 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016—15:07

DRAWING LAYOUT: S—10

4 Y75, Y££<< Y
S o STRINGER C.L—
U) LlJ
7)) (m]
) —
x 2
!
T
wn ] VAN M
DO R 5 S (5 % S i S S e e 01 e e ek e e e e i e B
z Lﬁj :
zl RIS RS AECL
] A /N AN
0 S
n
'_
— -] 20B1 - N .
o ) T8 1 1
z
—;7:777”777*7777’7777’777 T T T T T D T | 1 e e e 7"‘63;7—7’77;77':
4B
L
=z
<| — 1 S
— 3B
L
9 ‘
%) =]
P
X o
=z .
()]
<
S B
@ ) i
s SN BN o CE AR S A bbby
© T IED
SB PANELS THIS SIDE SEE DWG. S—26
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
5 — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.

F — 'M" BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER
FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_1 1

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\O8 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016-15:07

DRAWING LAYOUT: S—11

N Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHEIELD DECK INSPECTION — NB LANES |57
§ B30 BA31 B32
© [0 STRINGER C.L—
0 ]
w 9
2 35
® o
(== T A
nl  ___I)F (S .
m 77’\_77 I I I e v b || I I vl R I v vl I I Bl R ff’fffal—Bfffffffifffif
z (1 1.
LIGH 148 - 4H
N % s s . S
= " MEMBERS | : NF A
<C — ~ ) MISSING AN}~ - — |
_ SHARPEDGES |11 T T T T O N N R N R (|
L 13481
(]
7 318
|5 574
ol ___] 6B J b
m
prd “I13B
' | R N o I [ o o v e o R o 7*’77777"777*”77;7,':
W .
<Z( _IMIF 4B |y
_| L
0 A1
a 23] S
2 SEEEET
= =z — A T — 11—
< e eeg
& oK. 1B B
e I N | ZA\N 7 70N ZAN ZAN 72N AN ZAN ZAN /4 Z4N ZAN|| ZAN ZAN Z4N ZAN ZAN ZAN 7N ZAN ZAN ZAN Z4N ZAN| ZAN ZAN 74N ZAN ZAN ZAN 74\ ZaN ZaN Za\ 7a\ za\| [ I
&) 148~
SB PANELS THIS SIDE SEE DWG. S—-27
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
5 — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — M BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER
FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_1 2

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\O8 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016—15:08

DRAWING LAYOUT: S-12

W n Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — NB LANES [z

4 Y Y~ r - Iy
© STRINGER C.L
U) LlJ
(/) D
) |
@ 2
= (@]
T
wn ] VAN M S
m—ff’ il I b vl e s s Rl e b Il || I e vl vy e el el R I Al N R | Il I I Bl Rt R I vl B I R Rl | I I
Z A
ABT.
Ll v~ N
P
Z| IR 4 L1
| AT
q
L SRS
) .
w
= =%
2 . AT
o 9B, 1
m
Z
32B
i v v N N N A N N | N | P N O O N A v s v el g
8B~
L
=
< I N .
_
L
a
[%2)
Zz 4
> o 128B.
g Z D —1—
a e
<
o
[
o IO AN 7 i i i i o o i T A s s I I
SB PANELS THIS SIDE SEE DWG. S—28
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
B — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — 'M" BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_1 3

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\08 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016—15:08

DRAWING LAYOUT: S—-13

W n Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — NB LANES [z

4 Y&~ "5/ IS5
© STRINGER C.L
U) LlJ
n ar—
5 |
% 2
= (@]
T
wn ] M
PaeY RO £ 8 5% e vt o S e v e e v e vt e vl Rt s R v |l vt e v e s e s | il I
2 3P
L A .
= 2B
< ] Z1L5B. i e .
|
g e
2 A T
o ] .IFE,.. o i -
m 2B N T
z *] 148
i L]
5 0 o o v o R o o o g\ e g o o g v gl g
1B
L
=
< I .
_
(]
o
[%2)
Zz AT
>_
i~ o ] . ZFC A BE
= Z B R | || Rt R
a AT T
<
o
[
B B e e e
O
SB PANELS THIS SIDE SEE DWG. S-29
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
B — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — 'M" BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_1 4

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\O8 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016—15:08

DRAWING LAYOUT: S—14

W n Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — NB LANES [z

4 S Y1y =
© STRINGER C.L—
m LlJ
(n D
= |
x 2
'_ o
T
wn ] M S
m—ff’ v N4 A ZISASASDASAS o= A T A A e T A e e T e e Tt A T A e T
Z
EES 1B
L X .
= 8B
= ] AT I .
_
(]
o
[%2)
o) o - BB - RE
z 3 g
S RN R AN I O O O O e O o | el g
R
" A
=
< I I
|
N % R
=) —=l
) BB
2 ]
>_
o :
S Z| (|sB —1—
[m)] R
<
(@]
o
S N A i o i A A e | O
SB PANELS THIS SIDE SEE DWG. S-30
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
B — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — 'M" BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_1 5

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\O8 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016—15:08

DRAWING LAYOUT: S-15

N Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — NB LANES k=
5 B42 B43 B44
© STRINGER C.L
0 Ll
® 9
=2 5
g O
T
wn ] VAN M S
m—ff’ff’ e vl e e v vl T T AT e T A e T A e T M e T o T e e T A e T o A e T
Z
Ll AT o
4 - 6B - 12K . .
Ll
)
w
'_
2 % R v
S s 2B 1. i
as] s , 5] ,
z A ] AT AN
8B B (8l
i 4 P 0 | N R N S N N N N N N R el
Ll
Z 1B 1.
_I - T T X X I
Ll
= B
=z 1B T
%X m
= z T |
[m)]
<
@)
o
S R R i i i o i o i | | [
(@)
SB PANELS THIS SIDE SEE DWG. S—31
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
5 — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — 'M" BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER
FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_1 6

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\08 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016—15:08

DRAWING LAYOUT: S-16

W n Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — NB LANES [z

o STRINGER C.L—
ar—
i
2
o
T
wn ] I
m—ff v vl e R vl vl e v v S || I I Rl Rl I I Bl I R R Rl e 1T e vl v R v v T e vl v R v v - T
z
" 118
z o e e
i ~110B
Lt
o
%]
'_
2
O R N —
z A JLGET
AT 1
- 4B
I s P P s P B s ,,,,;,;%Ffig,};*;,,,,* P P 3 P ,*ﬁ,,g'j];; P st I W
] L L 138 |
4 N Ko ) 2 R A S
L
" o B RS R R B
[ el B e -
- oSS N1 2B
Ll
o o B s o R
n
Z
m A oY
z| — 1B 238 ——
N
e N S e e e e e e e e e e e e e S e & e — N
SB PANELS THIS SIDE SEE DWG. S-32
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
B — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — 'M" BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER
FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



R.081864.001
2017-04-05

D.w.

S—-17
M.S

Drawing no.:
Project no.:
Project date:
Designed by:
Approved by:

Bid:

— SB LANES

INSPECTION

BCLB BRIDGE ENGINEERING SERVICES
DECK

URGENT STEEL DECK GRATING REPAIRS

Project title:
Drawing title:

Government Services Canada
Services gouvernementaux Canada

Public Works and
Travaux publics et

MORRISON HERSHFIELD

 hod |

| " " |
I
7 , | 1. |
| | | | i ] — 7
| VINCTN KT YN ., O
| 0 K o |
I ” 0 I,ﬂ % I
7 Kk RIS N 7 =z 7
i VI = LN _R ,
| o TODE 0] G|
| | Ay | |
7 K IS 7 7
! NI 1 ! <
) , % w X
M I ) o W
| yi m
W — KDt KDt V 2 < w
| - L 55
9 | (V) | Nn<<
N AN ==>ao O .
7 @ | | 7 0% . Xu
g ! , , Fou =<
> 0 0 y 2% 23
P \ ﬂ 4 ” X 7 W % ﬂ © wn x
o
@ Y N 7 a E55 £a
= | N L= S 2 <
7r | 4 7 ) zZ< 5
[ | =z
= Kt Kx —_— =2 4 0
7 & K KTk 7 o @ m &
| m ﬁ ﬁ V) | A % m 2 < w
= | ! 7 _|_|_ ) n w m =
Z0> Iuw
7 2 ] W © W | )
=t. | } o M
V e o KL | 7
| | * |
I I
| NN NS N SN |||||‘|||du|||‘.|,|||||||||||||||||||||||||||||||||4||J|,W. | L
NANAARNANZNRSN AN PN ) | NANAANAANZN NN NN N AN NS o oo
NZANZANZANZN NN NP NN AN DN erd AN N NN NN N NN N NN NN NN =20
| 4 N VOO , I3
P RS S R SIS S R S S R SR S R S SR IS i R SR 1S S S e S R SR S S S RS S SR 1S W W &
V KKK KKK K KK KK KK DRI K K KKK K PR K K K K DK KKK DK DK SK DRI DK KK W 2529
| | — | | a = Do E
! I I I | I I | I ! > O - AMm U
| | | | | | | o 2804
| . e §Eis
2 OO s
= Jm -
W ANV 3dISNI gS ANV 3dISLNO 8S d3dTNOHS mmf M O
f , Yo
TO AVMAVOY SSN¥L 10 IR
<

NOTES:

1.

80:G1—910Z ‘£Z 1°0 :Q3LNRd
90:61-910Z ‘£Z ¥°0 :a3Lvadn 1Sv1 £L1=S *INOAYT ONIMYHA
BMP'ZE—S ©} |0—|—uoioedsul-goz0g | 1\sbumbig Buppop\|pinyonns\iuswidojersq pup uBiseq go\Jipdsy jusbin —Bupoig oeg 8bpug £0\B9Z09 L I\[OId\ M FAYN NV HLVd ONIMYYA

CAD FILE:

PLOT SCALE:

DATE PLOTTED:

GSC—A4A1



I *I Public Works and Project title: Drawing no.: S_1 8

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\08 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016—15:08

DRAWING LAYOUT: S-18

W n Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — SB LANES f&

S
© NB PANELS THIS SIDE SEE DWG. S—02
2 R P
Ia) o Ve
2 )
oy o o
<
_
LlJ [ — N (—
a
[%2]
Zz
o A
4B . J
I A T T T T e e e N T T T T e e e
W ] T
=z 3B |
< X v,
_I X
2 2 4B
%) 1B P [ e
= | Y
) B 3B
o) ] J LA 2= I
m (TH 8B i [ ]
%) N R =t
r
H_,,, Gay Y S R g N O | e ey I I IV iy B S Y iy B | | I B IS ey B I g W B I pri | BN S
5, — ] . .
7’
T
)
@ [92]
(== ol
3w STRINGER C.L—
G T oo T e e
ES E4 ES
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
B — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — 'M" BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_1 9

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\O8 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016—15:08

DRAWING LAYOUT: S-19

N Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — SB LANES |
-4
O
5 OF NB PANELS THIS SIDE SEE DWG. S—03
: | L B [
E 1B ILE-
g -
¥ Y2 >
< o
_ i -
s [ )
= ; I 2F
[%2]
2 gL
o 1. AT =S
<L | AB 1E ]l
— ESsssscee: -
: = 3F 3B [ ]
M i P i i P ”L;,,;l;;,,,,,,,,,,,,,,
I T |
Ll Ao o
Z
<
_
g A
2 2
:) % ¥
o T NS
m
%) 4B >
' 1
H_,,, Gay P S RN AN AN 7 O | e ey I I I iy B S iy B | | I B IS ey I S g W B I priy | IR S
i — ] X — 1
9w 3
@ I
2 »
[ad
= m
3w STRINGER C.L—
S o e
EO E/ E3
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
B — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — 'M" BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_zo

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\08 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016—15:08

DRAWING LAYOUT: S-20

N Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — SB LANES |[5;
4
o NB PANELS THIS SIDE SEE DWG. S—04
= ** B ' ' I'n
= 1B S
S . 55
S 1f
] — Cﬂf
o
wn
z
m 2B°
] ] P st Pt st 1 s 3. s P s i s it I N
22B 4 10 5B
i i e — |-
=z I - IH
L P8I
a
2 - 6l
2
3 S | S Rt N
7] 3B A
R v LGH
1B )
v . fe
g_ff, ;j_‘,‘ N P I P P PN O | | I iy I I IS iy I I iy I B | Y IR I I [y N BN i B B B iy | I B
= — ] A | —
w 3
© I
2 »
o
= m
R STRINGER C.L-
G T DT T T e e e e
E9 E10 E17
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
B — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — 'M" BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_21

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\O8 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016—15:08

DRAWING LAYOUT: S-21

N Designed by: D W.
Drawing title: Approved by:  M.S.
MORRISON HERSHEIELD DECK INSPECTION — SB LANES |,
-4
© NB PANELS THIS SIDE SEE DWG. S—05
> - 1) 1) N
<;( BT 1B
S
x 2
S
T R ] = .
a y I B|
n 2B i
Z ——
m L
@ ' 1B
1B 1B KB
— SRR EES SRS e G |
MW BB
NS % o o o ) AT [
L T NS . . |
= I'E I'E
—1 1 §
N 1384 1=s s
o — 5B Bj% —
o T AN
o Mgl % 8 6 e =
. 2B 11 C—]
LIJ—fff — =1 -4 —l— 767; ) SN IS | | I I P I B I A I I N S S | | AN S S [ N S I R S S B PN | S S
S == |-
)
o 2
> »n
o
— o
i 2 STRINGER C.L—
° g2 =13 =04
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
5 — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — M BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_22

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\08 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016—15:08

DRAWING LAYOUT: S-22

N Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — SB LANES |[5;
4
o NB PANELS THIS SIDE SEE DWG. S—06
> - . — R
<
=
[m)]
)
€
<
_
Lol — -] I — | —
=)
% “Jof-
=z 1B -
m
n
T O . . . O T
) B - . 1B
s B e
Al j::[:: S g=8
wl T BB ] N
< []93
- -8B - [ - ]
Ll 0 e o e
A 7B
; a8 ARHI JiiAE
3| g== B o | T e
m
o If.
i s B
7B
% (22
O — — W S L S N L L i S L e i |
| — - j . 6E 12B i [
- A
7 e 1F = )
> & )
L =
= o
R STRINGER C.L-
G D T T T e e e e
E15 E16 E17/
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
5 _ BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — 'M" BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_23

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\O8 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016—15:09

DRAWING LAYOUT: S-23

N Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — SB LANES |
4
© NB PANELS THIS SIDE SEE DWG. S—07
> . - R
< SE=s
a BB
S L J2B
x zZ 1] X
5 B
o iR ek |
o = F
7 A A
=z .2 A
- T L
? EEES vt
A 1 Iug I 121:(#
';;] P P P P o' 8 P P 1 P P P P P s v/ Y
[ 4B i
. i
Z ol AE
— sl 1B T
(] AT
5 Pk C* 4
z P sse s feeu.
3 7,7[.,/5. j 1 [
- J¥] AL
%) o o vy s .
™
o “122B L
g_ff, ZaN V4 PN P IS I B P ,j,,,47;,,477,,,,777,7,,,,77,,,,,,,,,,,,,,,
| — XX X — 1
w3 4B
T AT
2 »
o
(== ol
R STRINGER C.L-
G D L T T T e e
E18 E19 E20
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
B — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — 'M" BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_24

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\08 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016-15:09

DRAWING LAYOUT: S-24

W n Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — SB LANES f&

4
© NB PANELS THIS SIDE SEE DWG. S—08
> J— N
<
= 1B 1B
(m]
3
€ Z
<
|
g — i R —
=z . ] .
o RV
n 2B
1 gai L) el -
F| sB - AE WA 1E
I j - @gﬁ B R e B RS
A ) 1 4B
4B , 57]
Wl B S B
5 e S
= & i
L SRS ST T e =8
5 =
I L AT |
. I B N LGE A
o
g_ff,,,, Ry B AN zaN V4 I | | B ey I i I iy I B DA e B | |y N S AN Py e I G B B S priy | SR S
5| ] T
73
) T
T wn
— ol
3w STRINGER C.L—
P
E2T E22 E25
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
B — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — 'M" BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_25

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\08 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016—15:09

DRAWING LAYOUT: S-25

N Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHEIELD DECK INSPECTION — SB LANES |
S
o NB PANELS THIS SIDE SEE DWG. S-09
>_ - _ N
<
=
(m)]
)
€ 2
<
—
< :
o iB
@ 1P IF
m 1B
@ Al 1B 254
e ; 0l
R b
Lanl || iiEk )
I 1 VAN T O 8 G .1 e | R
5B T ”] T 13B
u R ) e e
z IR T E 11 B
—
128
= VAV 15B. VANV
2 S APB B
= 1B AEE RE
12B AL 8B| -
. =S 2
g—ff— gay A PRy B AN zaN Vo SN I | N I PR N N S A S [ R N | [ N I B N SN N N N N e N e —
S T -
[92]
o 2
2
o
(== ol
3w STRINGER C.L-
E24 E25 E20
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
5 — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — 'M" BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_26

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\O8 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016-15:09

DRAWING LAYOUT: S-26

W n Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — SB LANES f&

g e
© NB PANELS THIS SIDE SEE DWG. SWOFROKEN
- o MEMBER o
<
< ST
)
€ L
<
|
LIJ R N —
Q
w0
=z i
om g ;
o , ] .
— e ER e -
bR P e B N A == “DH ) <X
] (ﬂ] B P s ﬁ{H}v] i P P i i i v N I
S B [ 2 R ey R 4B . [5B.- =
= £4 - 4B )
o 1. - 13]& |
j o ol 8 S R
- 1B .1]3.23
a 2B 1B S ]
o) _ o e . : A ] |
o s | v+ ( ]
e L] .Cq, A ]
AF— — — f-l=t= P Py I G iy hN AN ,,,4&,,47774,;;;;, PN I I i iy I I Py I B I pray | I
5| — T T VANVALS. o e v | |
@ 2
>
@ n
(== ol
R STRINGER C.L-
°  E27  E28 E29
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
_ DISTRIBUTION OF WELDS AND/OR
EGF _ ECL)J??(L)NGSVAETSGCFEAA(‘)L;RE MEMBERS FAILURES OVER PANEL AREA.
F — 'M" BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_27

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\O8 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016-15:09

DRAWING LAYOUT: S-27

N Designed by: D.W.
Drawing title: Approved by: M.S.
MORRISON HERSHFIELD DECK INSPECTION — SB LANES |-,
S
o NB PANELS THIS SIDE SEE DWG. S—11
>_ - -
<
= Jlﬁ
S
€ Z
<< .
- ~
N - NN
g ' ] @ by
=z B 2N
m 4B e .
- o C . i |
. A R R | R 14|
b R e e e e
— TN v A
- BJ - <« 'B 9 ’*j
wl 1. v v o I
Z 2B - ©
_ O R Y R LB]
L AL
O T 48
= | 1O
3l —- el -3B|- 1B > -
o BT . IR
) BT
3B
h . AT
ﬁ—ifff’**’ % 1 I N N ’*"i%f”A**”’***”*”’4**”’7**"”’;’,:
=)
4 2
=2 0
o
= o
R STRINGER C.L-
S oo

NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
5 — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — M BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_28

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\O8 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016-15:09

DRAWING LAYOUT: S-28

N Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — SB LANES |[5;
-4
o NB PANELS THIS SIDE SEE DWG. S—12
>_ - _ N
<
=
[m)]
)
€ 2
<
]
L ﬂf] -
o
7 rees v
pd e 2B -
o . ]
ﬁl(%' <)
Ty GEBE s
i 3B
A48 v ey e et | Y
4B |
w| 18K [ 2B B S b
=z
< Y
] Y,
L A
=) o 1i5H
2 o B S
o]
o| ——illeB a8 o 1
@ AL 2B
gl J
o R
5_777777 S P A S P ) s s I iy s B s AN A i e i B i sy Y
5, — . ) |
[92]
o 2
2 »
[0
— ol
3w STRINGER C.L-
G T oo oo T
E33 E34 E35
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
B — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — 'M" BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_29

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\08 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016—15:09

DRAWING LAYOUT: S-29

N Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — SB LANES |
4
© NB PANELS THIS SIDE SEE DWG. 5—13
>— - _ R
<
=
()]
S
¥z
<
_
L ﬂf] -
o
n 1F :
2 B
o A
) 3B 1B
g LT
1F | AE ] 1F- 1|E <P
] P P P P P P i i P A i s e 1 i i, W [ I
B[ |
Bl LGF
A BB Ik
wl s |
Z IE AT 1E
[ 1) = @]
()
=] I A 1B
? g 5
-
o) I I -
o ol
Bl W e
o B
g_,f,,,, Ry e 1= N I ey I S I iy I I Y iy S | | R I B IS ey I S g Wy B S pray | R S
| — ] X — 1
w 3
L2
2 0
o
(== ol
3w STRINGER C.L—
G T oA T I D s e
E 30 E37/ E38
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
B — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — 'M" BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_BO

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\08 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016-15:09

DRAWING LAYOUT: S-30

N Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHEIELD DECK INSPECTION — SB LANES |5
-4
© NB PANELS THIS SIDE SEE DWG. S—14
2 - _
2 Sheeeas 1
<
_I X X
LlJ R N —
B g
7 g
= S4B -~
m 1
U) X
777] o C T D |
1E AW ap
] L P E e e
f2j§\ § EGH
e i ||| |8
% I 4 LB } =
ABL .
S mENNENS
L S Y
% 4B ﬂ,
il =1 b [ s S e 9B 9B
3 ] A A ) o ] I
o 4B ) 9 X2 AU y 4
m ‘ AT 145
| N o 46]3.4..44]34. ISASASASESL,
& §
g—ff, /AN PZaN 4 P P I AN Y D S S | N I i I I I P I I D [ B | | I I D P IR BT P [ B B iy | SN B
5| ] I
3 2
=2 0
[0
— ol
i 0 STRINGER C.L-
G o
E359 E40 E 47
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
5 — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — M BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_31

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\O8 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016-15:09

DRAWING LAYOUT: S-31

W n Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — SB LANES f&

S
© NB PANELS THIS SIDE SEE DWG. S—15
>_ - _ N
<
=
(m)]
S
€ 2
<
|
N I 1
Q
w0
=z
o A
n RN N N ) <] @
e o B B o LB
R o Y R -8 2
I ISB T I I | e o o e [
8]4 A A 3B
1B 0B
8’ ] Srana
" ] D I
pd
<
_I % X
= 5B
2 Ll e
=] I BB e S S -
1B
m
%) A
IB, 1B -
o 1B S
g_fi, — =1 JE Ry B AN zaN Vo I | ey I e I ey I i B i B | | g I S [P iy e S g S B S priy | SR S
5, — ] . |
73
T
]
rx O
= m
3w STRINGER C.L-—
G D L T e
E42 £E45 E44
NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
B — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — 'M" BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I *I Public Works and Project title: Drawing no.: S_32

Government Services Canada
Trovaux publics et BCLB BRIDGE ENGINEERING SERVICES Project no: R.081864.001

Services gouvernementaux Canada URGENT STEEL DECK GRATING REPAIRS Project date: 2017 —04—05

DRAWING PATH AND NAME: K:\Proj\1160268\03 Bridge Deck Grating— Urgent Repair\08 Design and Development\Structural\Working Drawings\1160268—Inspection—1-01 to S—32.dwg
LAST UPDATED: Oct 27, 2016-15:06

PRINTED: Oct 27, 2016-15:09

DRAWING LAYOUT: S-32

W n Designed by: D.W.
Drawing title: Approved by:  M.S.
MORRISON HERSHFIELD DECK INSPECTION — SB LANES f&

> i
<G — 1
g NB PANELS THIS SIDE SEE DWG. S—16
S| B IR
A EE
¥ i P
N -
zZ
< 1F
] — C -
()]
N
z S
m 3B
(n X >
e
] a ;,,;};;,,;Q;,,;, |
IR R
o8 i AT
1B
" ] X X X Q X .
L 1B .
_I . X
% 4B A
[ % R 2B
g 138
3l — A [ ) -
A A EMBERS
m BROKEN/
%) ARPE]
38 _
1B
[0 SR | Py S Py Py L iy I ey i I | | SEA I Gy A e i ey I R Ry | S gy I s i I I
ol — . I -
()
m 4
n D
0
T
S

STRINGER C.L-

TRUSS

CcL
M
~
n
MMl
~
©))
MMl
~
~
T

NOTES:
1. ABBREVIATIONS USED: 2. INSPECTION MARKUPS SHOW
DISTRIBUTION OF WELDS AND/OR
LGF — LOCAL GRATING FAILURE
5 — BUTTON WELD CRACK MEMBERS FAILURES OVER PANEL AREA.
F — M BEAM TO STRINGER 3. LOCATION OF WELDS AND/OR MEMBER

FILLET WELD CRACK FAILURES IS APPROXIMATE.

GSC—A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



Appendix E

REPAIR OPTIONS



‘¥' Public Works and Project title: Drawing no.: _
I I Government Services Canada SK-01

Travaux publics et B U R |_| N G TO N C /A\ N /A\ |_ Project no: R,081864.001
Services gouvernementaux Canada Project date: 2017 —04—05
. LIFT BRIDGE
Drawing title: Approved by:  M_.S.

M—BEAM TO STRINGER OPTION A

Bid:

MORRISON HERSHFIELD

NEW 6MM FILLET

C.L. PANEL JOINT
WELD (TYP.)

C.L. STRINGER

TOP FLANGE
STRINGER

o>

0
PART PLAN GRATING PANEL

SCALE 1:5

.L. PAN INT
C.L. M—BEAM “L EL O

(TYP.) ‘
CLEAN FLANGE SURFACE

i A

=

REMOVE EXISTING FAILED J L NEW 6MM FILLET LTOP FLANGE

M—BEAM TO STRINGER WELD (TYP.) OF STRINGER
WELD (TYP.) (TYP.)

SECTION
SCALE 1:5 @

GSC—-A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I*I Public Works and Project title:
Government Services Canada

Travaux publics et BURLINGTON CANAL

Services gouvernementaux Canada

= LIFT BRIDGE

Drawing no.: SK_Oz

Project no: - R.081864.001

Project date: 2017 -—-04-05

Designed by: D.W.

Drawing title:

/ L
PART PLAN GRATING PANEL

SCALE 1:5

C.L. MAIN BAR C.L. MAIN BAR ‘MAIN BAR

C‘L MAIN BAR

Approved by: M. S.
MORRISON HERSHFIELD M—BEAM TO STRINGER OPTION B |-
C.L. PANEL JOINT
al Gl
/ﬁ‘%ﬁ\ |
% | \
© 5 1~ SN ~
o — L I |
= i L
v 0\l 2lE
_i il f 1O o
TN Ny S 2 F
i | ol
o s
/ \ i\ | }7
< 21 il AL
—) %
(W (W Ii i

B

C.L. PANEL JOINT

SCALE 1:5

N
SECTION <:>
C

mw

GSC—-A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:




I * I Public Works and Project title: Drawing no.: SK_03

Government Services Canada

Travaux publics et B U R |_| N G TO N C /A\ N /A\ |_ Project no: R,081864.001
Services gouvernementaux Canada Froject dme 2017 —04—05
= LIFT BRIDGE e 2

Drawing title: Approved by: M.S.

M—BEAM TO STRINGER OPTION B

Bid:

MORRISON HERSHFIELD

C.L. PANEL JOINT

C.L. MAIN BAR
DOUBLE NUT WITH— &L MAIN BAR
‘ WASHER (TYP.) C.L. MAIN BAR
r U Y s U
\_t CROSS BAR \_ﬁ f
‘ (TYP.) \
L MAIN
= BEARING
9 BAR (TYP.)
= ~ ~\
Ll
El<
=0 = . | FILL WITH
| = Y/ | FPOXY
. /anllanlila?
|
PROVIDE SLOTTEDJ ‘ | ~——PROVIDE PACK
HOLE (TYP.) }\_ PLATE (TYP.)
19 DIA. THREADED—— U/ \_ TACK WELD AFTER
ANCHOR (TYP.) DETAIL mCLAMPING (TYP.)
1:2.5 Nz
CROSS BAR (TYP.)\ C.L. STRINGER
-
o
<
s Lol
) ) i L L L
z &
[ne L
=< =
o N H, ~PROVIDE TOP N
z ZZ / PLATE (TYP.) =
<§E — — —_) - - :j*'hl___
i ‘
PROVIDE PACK CACK WELD
PLATE (TYP.) | ! { VA 1| aFTeR
\ EXISTING / CLAMPING
P — STRINGER L (Tvyp.)

SECTION
1:2.5 @

GSC—-A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I*I gubﬁc Worfssomq . | Project title:
overnment Services Canada
Travaux publics et BURL'NGTON CAN Al_

Services gouvernementaux Canada

= LIFT BRIDGE

Drawing no.: SK_O4

Project no: - R.081864.001

Project date: 2017 -—-04-05

Designed by: D.W.

{ 0
PART PLAN GRATING PANEL

SCALE 1:5

C.L. PANEL JOINT

CiL. MAIN BAR C‘.L. MAIN BAR C.L. /MAIN BAR

\C‘.L. MAIN BAR

L A

MORRISON HERSHFIELD “MZBEAM TO STRINGER OPTION C o= Me.
C.L. PANEL JOINT
' Qi
i >< il
AES BN A
AR j)'s
@; S il 25
I il
TN LA
= ; (%
| [t
| |

i

>

]

SECTION @

GSC—-A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:




I * I Public Works and Project title: Drawing no.: SK_OS

Government Services Canada

Travaux publics et B U R |_| N G TO N C /A\ N /A\ I_ Project no: R,081864.001
Services gouvernementaux Canada Froject dme 2017 —04—05
= LIFT BRIDGE e 2

Drawing title: Approved by: M.S.

M—BEAM TO STRINGER OPTION C

Bid:

MORRISON HERSHFIELD

C.L. MAIN BAR C.L. PANEL JOINT
CROSS BAR — DOUBLE NUT WITH—, C.L. MAIN BAR
(TYP.) ‘ WASHER (TYP.) C.L. MAIN BAR
\
\ : ! v |
Ll > S MAIN
<! r% r% BEARING
[ 2 13
i ‘ E] ‘ E] vd BAR (TYP.)
= ~\ GRS == 18 ==y <.
l_g ——— ———
ZI5 | FILLET
| | WELD
s B s SR an IR
19 DIA. THREADED HOLD DOWN LUG PROVIDE SLOTTED
NELSON STUD (TYP.) PLATE (TYP.) HOLE (TYP.)
DETAIL /2
1:2.5 N
CROSS BAR (TYP.)\ C.L. STRINGER
et
<
® L ==
O <! 4 % r§§ L/ 4
= & =
o ] ———
. =]
b x —— >
| ==
z Z\&
<
=

EXISTING
STRINGER

SECTION @

GSC—-A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



I * I Public Works and Project title: Drawing no.: SK_OG

Government Services Canada

Travaux publics et B U R |_| N G TO N C /A\ N /A\ |_ Project no: R,081864.001
Services gouvernementaux Canada Project date: 2017 —04—05
. LIFT BRIDGE
Drawing title: Approved by:  M_.S.

M—BEAM TO STRINGER OPTION D

Bid:

MORRISON HERSHFIELD

HOLD—DOWN C.L. PANEL JOINT
PLATE (TYP)ﬁ\

BROKEN | \
WELD (TYP.) :

C.L. STRINGER

TOP FLANGE
STRINGER

O

0
PART PLAN GRATING PANEL

SCALE 1:5 H

.L. PAN INT
C.L. M—BEAM “t EL O

e
TOP FLANGE

FAILED EXISTING M—BEAM

7\ TO STRINGER WELD (TYP.) ?TFYSR'NGER
= SECTION ]
SCALE 1:5

GSC—-A4A1 DATE PLOTTED: PLOT SCALE: CAD FILE:



i+l

Public Works and
Government Services Canada

Travaux publics et
Services gouvernementaux Canada

MORRISON HERSHFIELD

Project title:

BURLINGTON CANAL  [roer

LIFT BRIDGE

Drawing no.: SK_O7

R.081864.001

Project date: 2017 -—-04-05

Designed by: D.W.

Drawing title:

M—BEAM TO STRINGER OPTION D

Approved by: M.S.

Bid:

C.L. M—BEAM
C—BEAM(TYP.) —

C.L. My

L. PANEL JOINT

~BEAM

C.L. M—BEAM

s

AT

|
| M—BEAM
‘ _—t (TYP.)
O
S = X
' PL 10
” |
|
10 (MIN) 50 FAILED EXISTING
M—BEAM TO
STRINGER WELD
DETAIL /5 (TYP.)
b @ 6mm FILLET
WELD (TYP.)
C—BAR (TYP.)\ C.L. STRINGER
T Ik JK
= T | — -
™
@ v
| & < &
= @ 8mm FILLET
! WELD (TYP.)
i R | eV
FAILED EXISTING
M—BEAM TO
EXISTING STRINGER WELD
STRINGER (TYP.)
SECTION

1:2.5

0

GSC—-A4A1 DATE PLOTTED:

PLOT SCALE:

CAD FILE:




i+l

Public Works and
Government Services Canada

Travaux publics et
Services gouvernementaux Canada

MORRISON HERSHFIELD

Project title: Drawing no.: SK_O8
BURLINGTON CANAL [~ rosises.001
UFT BRIDGE  [rmwosss
Drawing title: Approved by:  M_.S.
LOCAL GRATING FAILURE AREA REPAIRJ

EDGE

OF GRATING

PANEL (TYP.)

C.L. PANEL JOINT

\

G

G

10mm DIA. SOLID
ROUND BAR WELDED

BETWEEN SOUND
MEMBER AND BROKEN
MEMBER (TYP.)

C.L. STRINGER

FULL—DEPTH FILLET

WELD FOR PARTIAL

DEPTH AND NARROW
CRACKS (TYP.)

\\LTOP EDGE OF

STRINGER (TYP.)

PART PLAN GRATING PANEL

LEGEND:
@

SCALE T

e

L

FACTORY OR EXISTING PLUG WELD

(TYPICAL ALL INTERSECTIONS)

GSC—-A4A1 DATE PLOTTED:

PLOT SCALE:

CAD FILE:




Appendix F

COST ESTIMATE



PWGSC PEQ754-161278/001/PWL/R.081864.001

Class ‘C’ Cost Estimate

BCLB: Urgent Steel Deck Grating Repairs April 2017
Recommended Repairs
Item No. | Item Description | unit | Quantity| Estimated Unit Price | Total
Pre-Construction Inspection
1 Traffic Control hour 17 S 110.00 | $ 1,870.00
2 Site Inspection by Contractor's Representative hour 15 S 100.00 | S 1,500.00
Subtotal | $ 3,370.00
20% Contingency | $ 674.00
Total with Contingency | $ 4,044.00
Repair Item 8.1 Button Welds Cracks - Re-Welding (estimated amount of weld repairs - 4000)
3 Traffic Control hour 150 S 110.00 | $ 16,500.00
4 Site supervision hour 100 S 130.00 | $ 13,000.00
5 Weld Repairs hour 400 S 70.00| S 28,000.00
6 Preparation (locating, grinding, cleaning) hour 100 S 50.00 | S 5,000.00
7 Equipment (pick up + welding arc) hour 400 S 36.00 | S 14,400.00
Subtotal | $ 76,900.00
40% Contingency | $ 30,760.00
Total with Contingency | $ 107,660.00
Repair Item 8.2 M-beam to Stringer Failure - Repair OPTION D - Hold Down
8 Traffic Control hour 260 S 110.00 | $ 28,600.00
9 Site supervision hour 180 S 130.00 | $ 23,400.00
10 Deck Surface preparation (locating, cleaning, clamping) hour 350 S 50.00 | $ 17,500.00
11 Weld Repairs hour 700 S 70.00| S 49,000.00
12 Material (4 No steel plates per 1 cracked weld) kg 330 S 2.00]$ 660.00
13 Equipment (pick up + welding arc) hour 700 S 36.00 | S 25,200.00
Subtotal | $ 144,360.00
40% Contingency | $ 57,744.00
Total with Contingency | $ 202,104.00
Repair Item 8.3 Local Grating Failure Areas - Re-Welding with Solid Round Bars (each - approx. 1m2)
14 Traffic Control hour 130 S 110.00 | $ 14,300.00
15 Site supervision hour 90 S 130.00 | $ 11,700.00
16 Surface Preparation (locating, grinding, cleaning, clamping) hour 175 S 50.00 | S 8,750.00
17 Weld Repairs hour 350 S 70.00| S 24,500.00
18 Material (round steel bars) kg 100 S 2.00]$ 200.00
19 Equipment (pick up + welding arc) hour 350 S 36.00 | S 12,600.00
Subtotal | $ 72,050.00
40% Contingency | $ 28,820.00
Total with Contingency | $ 100,870.00
Grand Total with Contingency | $ 414,678.00
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