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WSP Canada Inc. (“WSP”) prepared this report solely for the use of the intended recipient, PSPC, in 

accordance with the professional services agreement between the parties.  

The report is intended to be used in its entirety. No excerpts may be taken to be representative of the findings 

in the assessment. 

The conclusions presented in this report are based on work performed by trained, professional and technical 

staff, in accordance with their reasonable interpretation of current and accepted engineering and scientific 

practices at the time the work was performed. 

The content and opinions contained in the present report are based on the observations and/or information 

available to WSP at the time of preparation, using investigation techniques and engineering analysis 

methods consistent with those ordinarily exercised by WSP and other engineering/scientific practitioners 

working under similar conditions, and subject to the same time, financial and physical constraints applicable 

to this project.   
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WSP disclaims any obligation to update this report if, after the date of this report, any conditions appear to 

differ significantly from those presented in this report; however, WSP reserves the right to amend or 

supplement this report based on additional information, documentation or evidence. 

WSP makes no other representations whatsoever concerning the legal significance of its findings. 

The intended recipient is solely responsible for the disclosure of any information contained in this report. 

If a third party makes use of, relies on, or makes decisions in accordance with this report, said third party 

is solely responsible for such use, reliance or decisions. WSP does not accept responsibility for damages, 

if any, suffered by any third party as a result of decisions made or actions taken by said third party based 

on this report.  

WSP has provided services to the intended recipient in accordance with the professional services agreement 

between the parties and in a manner consistent with that degree of care, skill and diligence normally 

provided by members of the same profession performing the same or comparable services in respect of 

projects of a similar nature in similar circumstances.  It is understood and agreed by WSP and the recipient 

of this report that WSP provides no warranty, express or implied, of any kind. Without limiting the 

generality of the foregoing, it is agreed and understood by WSP and the recipient of this report that WSP 

makes no representation or warranty whatsoever as to the sufficiency of its scope of work for the purpose 

sought by the recipient of this report. 

In preparing this report, WSP has relied in good faith on information provided by others, as noted in the 

report. WSP has reasonably assumed that the information provided is correct and WSP is not responsible 

for the accuracy or completeness of such information. 

Benchmark and elevations used in this report are primarily to establish relative elevation differences 

between the specific testing and/or sampling locations and should not be used for other purposes, such as 

grading, excavating, construction, planning, development, etc. 

Overall conditions can only be extrapolated to an undefined limited area around these testing and sampling 

locations. The conditions that WSP interprets to exist between testing and sampling points may differ from 

those that actually exist. The accuracy of any extrapolation and interpretation beyond the sampling locations 

will depend on natural conditions, the history of Site development and changes through construction and 

other activities. In addition, analysis has been carried out for the identified chemical and physical 

parameters only, and it should not be inferred that other chemical species or physical conditions are not 

present. WSP cannot warrant against undiscovered environmental liabilities or adverse impacts off-Site. 

The original of this digital file will be kept by WSP for a period of not less than 10 years. As the digital file 

transmitted to the intended recipient is no longer under the control of WSP, its integrity cannot be assured. 

As such, WSP does not guarantee any modifications made to this digital file subsequent to its transmission 

to the intended recipient. 

This limitations statement is considered an integral part of this report.  
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EXECUTIVE SUMMARY 
Public Service and Procurement Canada (PSPC) retained WSP Canada Inc. (WSP) to conduct a Counterweight 

Rehabilitation Study for the LaSalle Causeway Bascule Bridge in two stages. Stage 1 included a site investigation of 

the Counterweight, structural assessment and balancing analysis to determine recommended short-term and long-term 

rehabilitation options that provide a 25-year service life and a condition rating of ‘fair’, in accordance with the Bridge 

Inspection Manual. Since an Interim Repair was recommended, designed and implemented by WSP following the site 

investigation to address the short-term concerns for the Counterweight, Stage 2 of the study focused on developing 

the long-term recommended rehabilitation option at the Conceptual Design level. This report presents the 

recommended rehabilitation option for the Counterweight at the conceptual design level; Option 2a – partial removal 

and replacement of concrete in kind. 

As part of the direction given by PSPC in the Terms of Reference for this project, the Counterweight Rehabilitation 

is to proceed under the assumption it is to occur in parallel with the Trunnion Rehabilitation, while maintaining access 

to vehicles and pedestrians at all times throughout construction. While the Counterweight Rehabilitation could be 

completed without impact to traffic on the LaSalle Causeway, a reduction to a single lane is required to complete the 

work for the Trunnion Rehabilitation. To achieve this goal, WSP recommends the use of a Crash Deck system during 

construction, and has provided multiple configuration options and drawings, at a preliminary design level. With the 

Crash Deck system in place during construction, traffic and pedestrians will have constant access during all phases of 

construction; removals, installations, and concrete placement. 

Once the Crash Deck system is in the place, the contractor may begin removal operations. While a preliminary 

concrete removal sequence has been considered, it will be required during the detailed design to investigation potential 

load support and sequence of replacement. For the concrete to be replaced for the Counterweight, a conservative 

design approach has been taken to show feasibility of the proposed reinforced concrete shell in accordance with 

Canadian Highway Bridge Design Code (CSA S6-19)  to support loading requirements. Since corrosion/deterioration 

of concrete and reinforcing steel has plagued the concrete Counterweight, anti corrosion measures have been 

considered by WSP in the conceptual design, such as: premium reinforcing steel, class of concrete used, epoxy 

injection of cracks, treatment of existing structural steel, and cathodic protection. While a preliminary sequence for 

the placement of reinforcing steel and concrete was determined in the preliminary design of the concrete shell and 

Crash Deck system, it will need to be further examined and developed in the detailed design phase. 

At this stage in the project, a Class “D” construction cost estimate was developed, and it is estimated that Option 2a 

for the Counterweight rehabilitation will cost approximately $3.2M, including a 30% contingency, and excluding 

HST. It is intended that the Counterweight Rehabilitation project would occur during the navigational shutdown 

period; October to May. 
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1 INTRODUCTION 
The LaSalle Causeway (LSC) is located in Kingston, Ontario and forms part of Highway #2, crossing the Cataraqui 

River at the entrance to the Kingston Harbour from Lake Ontario. The causeway provides a significant contribution 

to the socio-economic operations of the City of Kingston with 25,000 to 28,000 vehicles crossing it daily. The LSC 

Bascule Bridge is a Strauss Trunnion Bascule Bridge that was opened to the public in 1917 and is owned and 

maintained by Public Services and Procurement Canada (PSPC). This project focuses on the rehabilitation of this 

bridge’s Counterweight. 

The existing concrete Counterweight was part of the original construction in 1917. It is suspended from the 

counterweight truss above the roadway and weighs approximately 550 tonnes. Steel truss sections extend into the 

center of concrete and act as supports for the mass of concrete, while steel bars and wire mesh provide support to the 

external faces of the concrete. Except at the north and south faces of the Counterweight, all other faces are covered 

with what appears to be corrugated metal roofing panels. There are steel plates mounted on the north and south faces 

of the Counterweight which are secured in place by threaded steel rods. No known repairs have been conducted to the 

Counterweight in the past. 

As part of the 2018 Comprehensive Detailed Inspection (CDI), six (6) 100 mm diameter concrete cores ranging in 

depth from 126 mm to 611 mm were removed from the east and west faces of the Counterweight. Due to the poor 

condition of the cores, it was possible to test only one of the six cores for compressive strength, and the resulting test 

determined a compressive strength of 11.9 MPa. Based on the Ministry of Transportation Ontario (MTO) Structure 

Rehabilitation Manual, structural concrete with a compressive strength under 20 MPa is of poor quality. Further 

investigation limited to a visual inspection of the Counterweight’s visible elements was completed by Parsons as part 

of the 2019 CDI. The 2019 CDI indicated that the concrete was generally in poor condition, exhibiting disintegration, 

spalling, and efflorescence with and without stalactites and stalagmites. The results of the 2019 CDI precipitated the 

need for the current Counterweight Rehabilitation Study (Counterweight Study), the first stage of which has been 

successfully completed by WSP. 

The Counterweight Study is implemented in two stages. The first stage of the Counterweight Study focused on the 

site investigation of the Counterweight and a subsequent structural assessment and balancing analysis. The second 

stage involves the development of a recommended rehabilitation option at the conceptual design level. The conceptual 

design option is presented in a report and includes drawings, design recommendations, temporary works, a project 

plan timeline and Class D construction cost estimates. 
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2 BACKGROUND 
The Counterweight Study is a direct result of the yearly CDIs performed in 2018 and 2019, with an objective to further 

investigate in detail the present condition of the Counterweight and provide short-term and long-term rehabilitation 

options. The proposed conceptual repair strategies will serve as the basis for a separate project which will include a 

detailed design for the rehabilitation. The desired outcome of the rehabilitation is to achieve an overall service rating 

of “fair” in accordance with the Bridge Inspection Manual and to prolong the maintenance-free service life of the 

Counterweight by at least 25 years. 

The Counterweight Study was implemented in two stages, the first of which has been successfully completed by WSP. 

The work completed in Stage 1 serves as the basis for Stage 2 which involves the development of the conceptual 

design option discussed in this report. The following sections summarize the results from each milestone of Stage 1 

of the Counterweight Study: 

• Site Investigation; 

• Interim Repair; and 

• Technical Memorandum. 

2.1 SITE INVESTIGATION  

The detailed site investigation of the Counterweight was conducted from October 10th to October 13th, 2020 by WSP’s 

subcontractor Haghbin & Associates Ltd (HAL) under the direct supervision of WSP. The inspection consisted of a 

condition survey, concrete coring of the Counterweight, and a condition assessment of the Counterweight steel truss. 

The concrete underwent compressive strength testing, carbonation depth measurement, and a petrographic 

examination. The detailed findings of the site investigation and lab test results were presented in a site investigation 

report. 

2.1.1 WORK PERFORMED ON SITE 

The following tasks were performed on site by HAL to determine the overall condition of the Counterweight: 

• A large portion of the steel cladding was removed from the Counterweight to gain access to the concrete 

surface. Figure 1 shows cladding removal in progress and the exposed cladding support angles; 
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Figure 1: Counterweight Cladding Removal. West Face Shown. 

• A condition survey was performed on all exposed concrete using visual inspection techniques and hammer 

sounding to identify delamination, cracks, deterioration, etc.; 

• Seven (7) 100 mm diameter concrete cores were removed from the Counterweight at locations determined 

using a 3D Revit model to avoid damaging the Embedded Truss members: 

o Two of the cores were greater than half the depth of the Counterweight (2.7 m and 2.6 m in length) 

and the other cores were partial depth ranging from 0.22 m to 0.72 m in length. Figure 2 shows core 

removal in progress; 
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 Figure 2: Concrete Core Removal in Progress on West Face. 

o A small sample of reinforcing steel was removed with one core and was used to determine the 

condition of the reinforcing steel; 

o A fibre scope was used to visually document the condition of the concrete within the core holes; 

o The cores underwent a compressive strength test, carbonation testing, and a petrographic analysis; 

o The cores were subsequently patched with Sika 45 grout. 

• The Embedded Truss members were exposed on the top face of the Counterweight through the removal of 

two (2) carefully placed core holes; and 

• The access hatches on the top face of the Counterweight were opened to assess the condition of the exposed 

Girder F structural steel members within. 

After the inspection was complete, the steel cladding was reinstated, several structural steel angles and channels 

supporting the cladding were replaced due to their deteriorated condition, and all debris that was collected was 

weighed for the balancing analysis. 

2.1.2 SITE OBSERVATIONS AND LAB TEST RESULTS 

During the site investigation it was found that the Counterweight concrete is overall in very poor condition, showing 

severe signs of freeze-thaw damage and reinforcement corrosion, which has resulted in severe delamination, spalling, 

and cracking. Severe damage was measured to extend to a depth of 300 mm in some locations. Exposed reinforcing 

mesh and large cracks were observed on the west face. The top face was covered in roofing tar and could not be 

visually inspected, but hammer sounding and coring revealed delamination and cracking. Concrete was inspected 

inside the compartments on the top face and was found to exhibit excessive cracking. The steel doors on the east face 

were found to be in poor condition and were difficult to open and close. The bottom face was observed to be in poor 
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condition with advanced deterioration in the bottom 600 mm of the Counterweight. The Embedded Truss was found 

to be in overall good shape with surface rust but no significant loss of section in the locations where it was exposed 

by removing concrete cores. The truss displayed severe corrosion (approximately 30%-50% section loss) only in the 

location where it was already exposed within the access hatches on the top face. 

Seven cores were extracted from the east, west and top faces of the Counterweight. The concrete in the cores was in 

fair to poor condition, showing excessive cracking in the first 1300 mm, after which sound concrete was reached. 

Three tests were performed on site and in the lab: compressive strength testing, carbonation testing, and petrographic 

examination. 

The compressive strength test results showed that the compressive strength of the concrete ranged from 10.4 MPa to 

19.8 MPa with an average compressive strength of 14.7 MPa, which classifies the concrete as “poor” according to the 

MTO Structural Rehabilitation Manual. 

Carbonation depth was measured on site using phenolphthalein indicator solution which was sprayed on freshly 

fractured concrete as well as inside the core holes. The carbonation depth was measured to be between 90 mm and 

115 mm, which means that it has reached the reinforcing mesh and a layer of reinforcement at cover depths of 50 mm 

and 55 mm respectively. Carbonation is a concern because it initiates corrosion of the reinforcement.  

Lastly, a petrographic examination was performed on select sections of cores to examine the condition of the concrete. 

The air content, spacing factor, and specific surface were determined to be 2.25, 0.545 mm and 12.56 mm2/mm3 

respectively. In accordance with CSA A23.1 Clause 4.3.3.3, concrete requires air contents in excess of 3, spacing 

factors less than 0.2mm, and recommends a specific surface greater than 24 mm2/mm3. Deterioration was quantified 

in accordance with the Damage Rating Index (DRI). Concrete at the surface had a DRI value of 440 which indicates 

considerable cracking and damage, whereas concrete at depth had a DRI value of approximately 50, indicating that 

the interior concrete was in generally good condition. 

After the site investigation was complete, a site investigation memorandum was submitted to summarize the findings 

until the test results became available and the detailed field investigation report could be prepared. The memo 

described the work that was done on site and the overall condition of the counterweight. In the memo it was 

recommended that an interim repair be implemented due to the extensive delamination of the concrete at the bottom 

of the Counterweight. 

2.2 INTERIM REPAIR PROJECT 

WSP provided Contract Drawings and Specifications for an interim repair that could support a 600 mm spall from 

falling to the roadway. This depth was conservatively chosen due to the uncertain nature of the concrete’s condition. 

The repair consisted of a 10000 lb rated heavy duty debris netting supported by 0.5” diameter galvanized wire ropes 

wrapped around the Counterweight. Corner protection pipes were installed at the edges of the counterweight to provide 

a smooth bend in the wire ropes and avoid fraying the ropes. U-bolt wire rope clips, wire rope thimbles, and 

turnbuckles were used to connect the ends of wire ropes together. 

Construction for the interim repair commenced on May 5th, 2021 and was completed by May 12th, 2021, with 

construction occurring between the hours of 09:30 and 15:00 and partial lane closures to avoid disruption to traffic. 

Figure 3 and Figure 4 show the installation of the repair, and Figure 5 shows the completed repair. 

 

 

 

 



 

 

 

 

LaSalle Causeway Bascule Bridge – Counterweight Rehabilitation Study – Concept Design Report - DRAFT 
Project No. 20M-01325-00 
Public Services and Procurement Canada 

WSP 
June 2021  

Page 7   

 

 Figure 3: Installation of Debris Netting. East Face shown. 

 

Figure 4: Installation of Wire Rope. Top Face Shown. 
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Figure 5: Completed Interim Repair. West Face Shown. 

2.3 TECHNICAL MEMO 

The purpose of the Technical Memorandum (Technical Memo) was to assess the condition of the Counterweight, 

determine possible rehabilitation options, and determine the feasibility of each option through a structural evaluation 

and balancing analysis.  The following sections summarize the contents of the Technical Memo and the recommended 

rehabilitation option provided to PSPC.  

2.3.1 COUNTERWEIGHT REHABILITATION OPTIONS 

To ensure public safety, WSP is recommending any potential short-term or long-term rehabilitation option includes 

the removal of at least 600 mm of concrete from all faces of the Counterweight. There is currently an interim repair 

in place with a service life of only 5 years, so the short-term or long-term rehabilitation strategy must be implemented 

within that timeframe. 

Several rehabilitation options were examined in the Technical Memo.  

• Option 1 involves the replacement of the entire counterweight. This would allow the full exposure of the 

Embedded Truss for complete inspection and the possibility to rehabilitate or replace any members that are 

in poor condition. Given that the requirement is to provide 25 additional years of service life and that a new 

Counterweight could outlive the 104-year-old bridge, this option may be overly aggressive. This option is 

also the costliest, as it would require more structural steel cleaning, more concrete removals/replacement, 

and more reinforcement than any of the other options. 
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• Option 2A involves the partial removal and replacement of the concrete. It is recommended that 600 mm of 

concrete is removed from all faces and replaced in kind. It was determined that this strategy may be the most 

efficient option as it reduces the amount of required removals.  

• Option 2B uses the same repair strategy as 2A, but it introduces removal and replacement in stages, which 

will provide additional flexibility to mitigate traffic impacts.  

• Option 3 involves the removal of deteriorated concrete and the application of shotcrete as a replacement. This 

solution was deemed not feasible because it would be difficult to ensure that a precisely current amount of 

shotcrete is applied for balancing purposes, and therefore it was not considered for structural assessment or 

balancing analysis. 

2.3.2 STRUCTURAL EVALUATION 

A structural evaluation using the commercially available finite element modeling software CSiBridge (v22) was 

conducted to assess the stability of the Through Truss, Counterweight Truss and Embedded Truss for each option. 

The following models were created: 

• Existing conditions (22.0 kN/m3 concrete density) in both the closed and open positions (0° and 64° of 

rotation, respectively). Figure 6 illustrates the model for the bridge in its open position at 64° of rotation; 

• Option 1 during construction with the entirety of the concrete removed from the Counterweight, as shown in 

Figure 7; 

  

 

Figure 6: Bridge Modelled in its Open Position 



 

 

 

 

LaSalle Causeway Bascule Bridge – Counterweight Rehabilitation Study – Concept Design Report - DRAFT 
Project No. 20M-01325-00 
Public Services and Procurement Canada 

WSP 
June 2021  

Page 10   

 

Figure 7: Option 1 Bridge Model 

Option 2A during construction with a partial removal of 600 mm of concrete from all faces of the Counterweight; 

• Option 2B during construction with half of the Counterweight concrete fully intact and the other half with 

partial depth removals, as shown in Figure 8; 

  

 

Figure 8: Option 2B Bridge Model 

• Final condition (22.5 kN/m3 and 24.0 kN/m3) in both the closed and open positions (0° and 64° of rotation, 

respectively) for each option; and 

• Single lane configurations (lane 1, lane 2, and center lane) for traffic management during construction of 

Option 1. Options 2A and 2B were shown to be stable with full loading. 

The results of the structural evaluation were used to assess the feasibility of each rehabilitation option, including any 

potential requirements for strengthening or traffic restrictions during construction, such as load postings. To determine 

feasibility, demand/capacity (D/C) ratios for each structural steel member in the Through Truss, Counterweight Truss 

and Embedded Truss were calculated. Additionally, the continuity between the steel embedded truss and the 

Counterweight concrete was modelled using two different assumptions (translation only constraints, and translational 

and rotational constraints) to ensure that the assumptions do not dominate the accuracy of the results. 

The results show that all the Through Truss and Counterweight Truss members have a D/C < 1 for both the open and 

closed positions, for both the existing and rehabilitated conditions, while various Embedded Truss members have a 
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D/C > 1 in tension, compression and bending. This is very dependent on the assumptions made regarding the continuity 

of the concrete with the Embedded Truss. If it is assumed that the concrete is well connected and or completely 

composite with the steel, even with low or unfavorable assumptions regarding concrete strength, stiffness and 

cracking, the concrete will support most of its own load. This would result in the embedded truss members having a 

D/C < 1. The detailed design will further look at the removal sequence to consider how the connection between the 

concrete and the steel is affected by the removals and manage loading considerations where members are exposed. 

During construction operations, it was noted that Option 1 was feasible only when traffic was reduced to a single lane 

for when the concrete was removed from the Counterweight. Option 2A was shown to be feasible during construction 

without any traffic restriction in place. With Option 2B a loading imbalance is created due to uneven concrete 

removals, and therefore further development would be required during detailed design to determine feasibility. 

2.3.3 BALANCING ANALYSIS 

A balancing analysis was performed to determine if the existing bridge balance can be maintained without requiring 

design modifications to the existing Counterweight after concrete replacement is completed. This included analyzing 

the imbalance moment over the entire range of the bridge operation. All three options were analyzed for the anticipated 

final span balance condition based on the existing balance condition and available balance blocks and plates. 

Maintaining a proper balance will limit the loading on the span drive machinery during operation. If the bridge balance 

cannot be maintained through adding or removing balance blocks and plates, the counterweight design will require 

modifications.  

The concrete density of the existing concrete was measured to be 22.5 kN/m3, while the density of the new concrete 

will be 24.0 kN/m3. Option 1 involves the replacement of all the Counterweight concrete, which would make the 

density of the Counterweight larger when compared to Options 2A and 2B. Even if all balancing blocks and plates are 

removed, a full depth replacement will still add about 8000 kg to the Counterweight when compared to its current 

weight, making the bridge Counterweight-heavy instead of toe-heavy. Thus Option 1 would require a modification to 

the design such as increasing the size of the pockets. Options 2A and 2B both involve only partial replacement of the 

concrete. The existing adjustable ballast can completely account for the added weight from the concrete replacement, 

and therefore no modifications to the existing Counterweight design would be required. 

2.3.4 CONCLUSIONS 

Based on the structural assessment of the Through Truss, Counterweight Truss, and Embedded Truss members, and 

balancing analysis results, WSP is recommending that Option 2A – Partial Removal/Replacement of concrete be 

further developed in Stage 2 of the Counterweight Study. The results dictate that Option 2A is the most feasible and 

does not require further load postings on the structure during construction or significant changes to the Counterweight 

design to maintain the span balance. It also serves as the most suitable option in terms of meeting the 25-year service 

life, as outlined in the Terms of Reference. 

 

.  
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3 CONSTRAINTS 
Prior to entering the detailed design phase of the recommended Counterweight rehabilitation option, consideration 

needs to be given to the various constraints that are present on the LaSalle Causeway Bascule Bridge and the 

surrounding areas. The following sections detail at the conceptual design level, the constraints that will be present 

during the construction phase of the Counterweight rehabilitation. 

3.1.1 TRUNNION REHABILITATION AND TRAFFIC/PEDESTRIAN REQUIREMENTS 

Public Service and Procurement Canada (PSPC) retained the services of Parsons Corporation (Parsons) in 2019 to 

conduct a rehabilitation study for the main trunnion bearings, similar to the Counterweight Rehabilitation study being 

conducted by WSP Canada Inc. (WSP). The Trunnion Rehabilitation concept design (Trunnion Concept Design) 

proposes a strengthening project to the existing steel members. Parsons notes that there are two (2) options for 

completing the trunnion strengthening project; in two (2) stages while maintaining a single alternating lane of traffic, 

or in a single stage with a centre lane of traffic. For the first option, Stage 1 would have work starting on the north 

side of the bridge while allowing traffic in the south lane, visa versa for Stage 2. During Stage 2, a pedestrian lane 

would be created as the existing sidewalk on the bridge would need to be removed to access the areas to be repaired. 

In addition to the Trunnion Concept Design provided by Parsons, Dillon Consulting prepared a Strategic 

Transportation Analysis for the Main Trunnion Rehabilitation (Dillon Report). The Dillon Report concluded that “the 

Alternating Access alternative, where the causeway is reduced to one lane that provides alternating access across the 

bridge via signals or flaggers, provides the best overall performance”, regardless of the completion of the Third 

Crossing. We have considered what would be best relative to the counterweight repair and then looked at 

accommodating the requirements for the other project and believe we have a scheme that is sufficiently flexible to 

allow either of the options required for the Trunnion. Therefore, either option for the trunnion rehabilitation would be 

in line with the recommendation from this report. 

Th main requirements of the Terms of Reference (TOR) for the Counterweight Study, WSP is to ensure that traffic 

(vehicular and pedestrian) is maintained on the bridge at all times during construction and the Counterweight 

rehabilitation can take place in parallel with the Trunnion Rehabilitation. This report will detail how those two 

requirements are will be met and maintained throughout construction.  

3.1.2 NAVIGATION SEASON 

The rehabilitation option recommended by WSP will render the bridge inoperable, as the Counterweight will be 

significantly altered during construction. Considering the bridge is located at the entrance to the Rideau Canal, which 

accommodates  a great deal of marine traffic, the bridge must remain operational during the navigation season 

(approximately May to October). Therefore, the Counterweight Rehabilitation must be completed outside of the 

navigational season, which gives the contractor approximately 7 months to complete the Counterweight Rehabilitation 

work. The contractor will potentially need to consider cold weather requirements for the placement of concrete, which 

would be developed prior to construction.  



 

 

 

 

LaSalle Causeway Bascule Bridge – Counterweight Rehabilitation Study – Concept Design Report - DRAFT 
Project No. 20M-01325-00 
Public Services and Procurement Canada 

WSP 
June 2021  

Page 13   

4 REHABILITATION CONCEPTS AND 

CONSTRUCTION STAGING 
The following sections will discuss the proposed Counterweight Rehabilitation concepts and construction 

staging/sequencing. All details presented in the following sections are at a conceptual design level and will need to be 

further developed during the detailed design phase. 

4.1 TRAFFIC MANAGEMENT 

As discussed in Section 3.1.1, a main requirement from the Counterweight Study TOR is that WSP is to ensure traffic 

(vehicular and pedestrian) is always maintained during construction. The Counterweight Rehabilitation could be 

completed with full traffic loading as the Crash Deck System (detailed in Section 4.2) could span the entire roadway, 

however, given the requirements for the Trunnion Rehabilitation, an alternating single lane closure is required. 

Drawings S03 and S04 in Appendix A show both scenarios for traffic on the bridge; alternating single lane closure 

and full traffic, respectively. The structural assessment conducted by WSP in the Technical Memo (summarized in 

Section 2.3), analysed the existing structure, with concrete removed from the Counterweight (construction 

conditions), and determined that for Option 2a, all truss members are capable of supporting all loads likely to be 

applied to them with full lane loading and when reduced to a single lane. Given Parsons staging requirements for the 

Trunnion Rehabilitation, all three (3) single lane configurations were considered in the analysis; Lane 1, Lane2, and 

Centre Lane. Therefore, either rehabilitation option presented by Parsons for the Trunnion Rehabilitation can be 

implemented when conducting the Counterweight Rehabilitation. To maintain an alternating single lane of traffic, 

WSP recommends the use of temporary signals or flaggers. Drawing TCP-1 and TCP-2 in Appendix A detail the 

traffic management requirements for the Counterweight Rehabilitation in parallel with Stage 1 and Stage 2 of the 

Trunnion Rehabilitation. 

WSP has also accounted for the potential staging of the Trunnion Rehabilitation with respect to pedestrian access. The 

Crash Deck System to be implemented for the duration of construction will allow safe access for both pedestrians and 

vehicles. For Stage 1 of the Trunnion Rehabilitation, the existing sidewalk on the south side of the structure will be 

maintained, while vehicular traffic is travelling in the south lane, as shown in Drawing TCP-1 in Appendix A. 

Once the work for Stage 1 is complete, the traffic lane will shift from the south to the north side of the bridge to 

maintain constant access. Since the walkway on the south side of the bridge will need to be removed for Stage 2, a 

temporary pedestrian walkway need to be provided. Since the minimum width required for pedestrians is significantly 

narrower when compared to vehicles, a temporary pedestrian walkway can be created using portion of the south lane 

of the bridge while work is being done on the south trunnion. The contractor can implement construction fencing to 

delineate the work area from the pedestrian walkway. For pedestrians to gain access to the south lane, a temporary 

ramp would be installed, in accordance with the requirements of Accessibility for Ontarians with Disabilities Act 

(AODA). Drawing TCP-2 in Appendix A details the Stage 2 traffic management system.  

4.2 TEMPORARY WORKS DURING CONSTRUCTION 

As discussed in Section 3.1.1., traffic is to remain on the bridge during construction using a one-lane configuration. 

To ensure this constraint is met, while ensuring public safety during concrete removal operations, WSP is proposing 

the use of a Crash Deck system throughout construction. The Crash Deck serves multiple purposes throughout 

construction: 

• Safe access to cross for vehicles and pedestrians; 

• Debris platform during concrete removals; 

• Working platform during placement of dowels, reinforcing steel, formwork, etc.; and 
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• Falsework to support concrete placement operations. 

In addition to the Crash Deck configuration for the staged Trunnion Rehabilitation, Drawing S04 details a Crash Deck 

system that could be implemented if the Counterweight Rehabilitation were to occur separately. In this scenario both 

lanes of traffic could be accommodated during construction. To ensure the feasibility of using a Crash Deck system, 

WSP conducted a preliminary design for the main structure. The following sections detail the considerations for the 

preliminary design. 

4.2.1 LOADING REQUIREMENTS 

Given the four purposes for the Crash Deck above, WSP determined the resulting loads from the concrete placement 

would govern. Loading requirements from the debris removals could be regulated and restricted based on an arbitrary 

build up of concrete on the platform. For example, a maximum debris accumulation of 150 mm over the entire area 

of the platform could be implemented to limit loading requirements and to ensure worker safety. Excessive debris 

accumulation on the platform would create a tripping hazard for workers, therefore, once the maximum debris 

accumulation is reached, or prior to, debris would be removed from the platform and removals could continue. The 

contractor should give consideration regarding the surface of the Crash Deck during concrete removals. An energy 

absorption mechanism or sacrificial surface should be considered to prevent damaged from falling debris. For 

example, the use of blast mats or a multi-layered wood surface is a possible solution to prevent damage to the main 

structure of the Crash Deck. Further details regarding specifics on removal procedures would need to be developed 

by the contractor prior to construction. In addition, WSP recommends that the Crash Deck system be continuously 

monitored during removal operations to check for any potential damage or overstressing of the Crash Deck 

Components (footings, tower, steel member, etc.) It is also recommended that the Crash Deck design engineer recertify 

all components following removals to ensure overall structural stability for concrete placement. 

Furthermore, loading requirements from the working platform would be insignificant when compared to the vertical 

loading from concrete placement. However, consideration will need to be given by the contractor with regards to 

limiting of the stacking and storing of materials on the platform during construction to prevent an unbalanced platform. 

Given the total overall dimensions of the Counterweight, WSP took the approach of designing for a staged concrete 

placement; stage 1 – lower half and stage 2 – upper half, as shown in Figure 9 and Figure 10 below. The approach 

for concrete placement is preliminary and final concrete placement sequencing will need to be determined during the 

detailed design phase. 

 
 

Figure 9: Stage 1 Concrete Placement (Dimension 

Shown are in mm) 

Figure 10: Stage 2 Concrete Placement 

(Dimensions Shown in mm) 
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The vertical loading requirements do vary at different locations on the Counterweight, as shown in Figure 11 below. 

The concrete pressure along the perimeter of the Counterweight govern, as the depth of concrete significantly 

increases.  

 

Figure 11: Loading Requirements Shown in Plan View of Counterweight (Loading includes Dead Load, 

Live Load and Concrete Pressure) 

4.2.2 CRASH DECK DESIGN 

The preliminary design of the Crash Deck was done to ensure general feasibility and member sizing. Drawings S03 

and S04 in Appendix A show preliminary design of the Crash Deck, including placement, dimensions, and members 

used. The Crash Deck design assumed the use of spread footings to support the loads from concrete placement. Further 

geotechnical investigation and assessment is required prior to the design of the temporary works such that maximum 

allowable bearing pressure is determined, which the spread footings will need to be designed to. Additionally, the 

contractor should also perform an investigation to determine what underground utilities, specifically very important 

Bell Canada cables, are present within the construction area. This may impact the required footing size and/or 

maximum allowable bearing capacity. Considering the design provided by WSP is preliminary, all current details and 

remaining details, such as hoarding, member connections, etc. will need to be designed/confirmed by the contractor 

prior to construction. 

4.3 REMOVALS 

Once the traffic control and temporary works are in place, the contractor may begin removal operations. As there are 

various components of the Counterweight, consideration needs to be given to the sequence of removals of the various 

components prior to the removal of concrete. The following section present a possible sequence of removals at the 

conceptual design level, all details will need to be confirmed by the contractor prior to construction. 

4.3.1 INTERIM REPAIR 

The Interim Repair, which was installed in May 2021, was initiated by PSPC in response to the potential safety risk 

to the public from delaminated concrete on the bottom face of the Counterweight. The Interim Repair consists of 

debris netting that is secured to the Counterweight with wire ropes. HSS pipes were also installed at the corners of the 

Counterweight to protect the wire ropes from fraying due to possible sharp edges. The Contract Drawings for the 

Interim Repair can be found in Appendix B. 
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As shown in the Contract Drawing, the contractor will need to carefully plan the removals of the Interim Repair 

components as there are full length HSS pipes installed at the corners of the Counterweight. The contractor will need 

to ensure that the HSS pipes are secured/supported prior to the removal of the wire ropes, as the HSS pipe will create 

a safety concern if it falls to the platform below.  

The main function of the Interim Repair was to prevent any delaminated concrete from falling to the roadway below, 

as the netting and wire ropes were designed to support large pieces of concrete, approximately 600 mm thick. 

Therefore, the contractor will need to conduct a preliminary inspection of the Interim Repair and Counterweight to 

determine if any delaminated concrete pieces detached from the Counterweight since the implementation of the 

Interim Repair. If the netting and wire ropes are supporting large pieces of concrete, the contractor will need to adjust 

their removal procedure accordingly. 

4.3.2 STEEL CLADDING 

Once the Interim Repair has been removed, the contractor may begin to remove the steel cladding that encases the 

Counterweight. Removal of the steel cladding has been an issue in past projects as it was required to be reinstalled 

following the inspection, however, as part of the recommended repair Option 2a, WSP does not recommend the 

cladding be reinstalled. Therefore, if PSPC does not require the cladding for other projects, the contractor may proceed 

knowing the cladding is to be disposed of.  

The contractor should also be aware that concrete rubble collects on the bottom cladding panels, which would typically 

fall to the ground below. Figure 12 below shows the condition of the bottom face of the Counterweight and cladding 

during the most recent field investigation conducted by WSP in October 2020. 

 

 

Figure 12: Typical Condition of the Counterweight Bottom Face and Cladding 

4.3.3 MISCELLANEOUS STEEL 

Once all the cladding has been removed from the Counterweight, all of the miscellaneous steel members can be 

removed, including the four (4) access hatches on the Top Face and the two (2) doors on the East Face. The 

miscellaneous steel members are those that the steel cladding was anchored to, which consist of various lightweight 



 

 

 

 

LaSalle Causeway Bascule Bridge – Counterweight Rehabilitation Study – Concept Design Report - DRAFT 
Project No. 20M-01325-00 
Public Services and Procurement Canada 

WSP 
June 2021  

Page 17   

steel and structural steel members. Figure 13 below show and example of these steel members, while Figure 14 and 

Figure 15 show the hatches on the top face and east face, respectively. 

 

 

Figure 13: Cladding Support Steel – West Face Shown 

 

 

Figure 14: Access Hatches on Top Face Figure 15: Steel Doors on East Face 

Replacement of the cladding support members is not required based on the recommended rehabilitation option, 

however, the access hatches on the top face and east face will be replaced in kind. While the east face access 

hatches/voids were empty at the time of the field investigation, the top face access hatches contained concrete blocks, 

which are used to add weight to the Counterweight and various pieces of steel. Since the balancing analysis was 

conducted based on the existing weight of the Counterweight, which includes: the cladding, steel support member and 

balance blocks located in the top face access hatches, the contractor should record the following: 

• Weight of cladding removed from each face; 

• Weight and location of cladding support steel removed from each face; 
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• Weight and location of balance blocks or any other materials within the top face access hatches; and 

• Weight of east face doors and framing steel. 

The above information is relevant when conducting a final balancing analysis of the Counterweight during the detailed 

design phase, as placement of blocks and other miscellaneous items will change the overall centre of gravity of the 

Counterweight.  

4.3.4 CONCRETE REMOVALS 

The main premise of recommended repair Option 2a is the partial removal and replacement of the concrete 

Counterweight in kind. As discussed in the Technical Memo, the outer 300 mm of concrete is severely deteriorated. 

At a minimum, an additional 300 mm of concrete is to be removed, beyond the initial concrete removals; for a 

minimum removal depth of 600 mm. This removal depth was recommended by WSP to ensure the deteriorated 

concrete is removed and sound concrete remains, and there would be sufficient working space for the subsequent 

installation of reinforcing steel. Additional removals may be required if sound concrete is not reached and will need 

to be tracked by the contractor to ensure final design requirements are met.  

To conduct the removals, WSP recommends the use of a hydro demolition system: a high-pressure water spray used 

to remove concrete from the Counterweight. This removal method would saturate and clean the surface of the concrete 

ask work progressed. More importantly, given the presence of cracked concrete, hydro demolition would not extend 

existing cracks or create new cracking at the surface. Unlike a more traditional method of concrete removal like 

chipping, which could create micro cracking or increase cracking size of the concrete. However, there are possible 

drawbacks from this method, the contractor would most likely need to sub-contract this work, and they would have to 

ensure the debris and run-off are properly contained, as there will be constant traffic below. Cost will also be a major 

factor, as the hydro demolition may come with a premium. 

Hydro demolition may also be extremely beneficial when exposing the Embedded Truss members, specifically those 

of Girder F on the Top Face. During the field investigation it was noted that the Girder F steel members exposed 

within the access hatches exhibited advanced deterioration, as shown in Figure 16 below.  

During the design phase, the sequence of concrete removals will need to be further developed. As discussed in the 

Technical Memo, the removal sequence will have to consider how the connection between the concrete and the steel 

are affected by the removals and where the members are exposed, the loading considerations will have to be managed. 

While a preliminary sequence has been considered, it will be required during the detailed design to investigation 

potential load support and sequence of replacement. 

 

Figure 16: Exposed Structural Steel within Top Face Access Hatches (Member from Girder F Shown) 
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Once all concrete removals are complete, the contractor will need to conduct a survey of the remaining concrete to 

determine the exact extent of removals. This information will be used to conduct a final structural assessment and 

balancing analysis for the bridge and Counterweight. 

4.4 STRUCTURAL STEEL 

4.4.1 GIRDER F 

Once all the concrete has been removed from the top face, it is recommended the designer assess the condition of the 

Girder F structural steel members. These members are exposed inside of the access hatches on the top face of the 

Counterweight and were noted to have severe deterioration during the field investigation. Once exposed, their actual 

deterioration and section loss can be measured to determine the appropriate course of action. 

Potential options to consider are as follows: 

• Cleaning the existing surface to remove accumulated rust; 

• Blasting and coating of surface; 

• Use of an appropriate type of cathodic protection system to prevent further deterioration; and 

• Installation of additional steel for strengthening. 

4.4.2 STEEL PLATES 

The current arrangement of the Counterweight has steel plates anchored to the North and South faces of the 

Counterweight. As part of Option 2a, the concrete inside of those plates will be removed, therefore, the steel plates 

will need to be supported by the Crash Deck system. Once the interior of the plates is exposed, the surface of the steel 

should be assessed to determine if any action is required for repair or protection. These details would need to be 

confirmed during the construction phase. 

4.5 REPLACEMENT OF CONCRETE 

Replacement of concrete and access hatches for the rehabilitation was assumed to be done in kind to the existing 

Counterweight, for simplicity when conducting the structural assessment and balancing analysis. Other concrete 

configurations are possible, however, changing the configuration of the concrete Counterweight for a structure that is 

over 100 years old is not recommended. Further analysis beyond balancing would need to be considered, such the 

adequacy of the existing mechanical and electrical components, which is beyond the current scope of this project. The 

following sections maintain the assumption of a replacement in kind approach, while discussing items that will need 

to be taken into consideration and further developed during the detailed design phases of the project.  

4.5.1 DESIGN CRITERIA/DESIGN LOADS/CONCEPT DESIGN 

The 600 mm concrete replacement was design as a ‘shell’ using the Canadian Highway Bridge Design Code (CSA 

S6-19). To ensure the feasibility of the recommended rehabilitation option, the concrete shell was design to support 

its own self weight and approximately half of the remaining concrete core in the event that it breaks off: a conservative 

approach given that the existing Embedded Truss members and reinforcing steel would adequately support the 

concrete that remains. This assumption was applied to both the open and closed positions. Figure 17 demonstrates the 

two orientations for which the shell was designed 

 



 

 

 

 

LaSalle Causeway Bascule Bridge – Counterweight Rehabilitation Study – Concept Design Report - DRAFT 
Project No. 20M-01325-00 
Public Services and Procurement Canada 

WSP 
June 2021  

Page 20   

 

Figure 17: Concrete Shell Designed for Two Orientations 

In each orientation the 600 mm thickening was designed as a simply supported beam which carries its own weight as 

well as the bottom half of the existing Counterweight concrete. The vertical bars which run perpendicular to the beam 

were designed as ties which carry the full reactions from the beam, neglecting the capacity of the dowels. The dowels 

were designed for pullout and shear using the Hilti manual pullout/shear resistances and spacing reduction factors. 

Dowels on the bottom were designed to resist pullout due to the self-weight of the 600 mm repair, while the dowels 

on the sides were designed to support the beam reactions, neglecting the capacity of the vertical ties. 

It was determined that the only load acting on the repair is dead load, so a load factor of 1.20 was applied to all dead 

loads per the S6-19 load combinations B1 to B4 for movable bridges. An additional factor of 1.20 was also applied to 

the loads to account for the dynamic effect of all members that are in motion when operating the bridge as per Table 

13.2 of CSA S6-19. Based on these loading assumptions, the 600 mm shell was designed with 25M bars spaced at 

150 mm for the beam reinforcement and tension ties, 15M dowels spaced at 300 mm in both directions with an 

embedment depth of 250 mm, and 15M bars spaced at 300 mm for crack control and confinement of the 25M bars. 

The bottom dowels were specified to be 25M dowels spaced at 600 mm in both directions with an embedment depth 

of 500 mm. 

There is a concern regarding accessibility for the installation of the bottom dowels. Worker safety and space limitations 

will need to be considered and coordinated between the contractor and designer prior to implementation as 

readjustment of the Crash Deck following removal operations may not be feasible. The bottom dowels were designed 

to be larger and spaced further apart to reduce the number of dowels that will need to be installed on the bottom face. 

Accessibility for the installation of the bottom dowels will need to be considered in the detailed design. 

Lastly, the design of the concrete shell reinforcing steel and dowel size/embedment/spacing is preliminary and will 

need to be refined or confirmed during detailed design. A potential sequence for reinforcement installation and 

concrete placement  was considered in the preliminary design but will need to be further examined and developed in 

the detailed design phase. 
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4.5.2 REINFORCED CONCRETE 

The following sections present specific items that will need to be further developed during the preliminary design and 

detailed design phases with respect to the existing concrete and the concrete to be placed.  

4.5.2.1 CONNECTING NEW CONCRETE TO EXISTING CONCRETE 

As previously noted above, the existing concrete is over 100 years old, and since it was placed, concrete mix designs 

have changed significantly. When considering the interaction and connection between the two concrete mixes, the 

contractor will need to carefully consider the surface preparation of the existing concrete. Based on experience, WSP 

recommends that wet burlap is used to dampen the existing concrete for at least 24 hours prior to concrete placement. 

While the use of bonding agents occurs throughout concrete construction, WSP does not recommend the use of a 

bonding agent for this project. If not properly prepared, the bonding agent can act as a bond breaker, rather than a 

bonding agent.  

Furthermore, a structural connection between the two surfaces is recommended, given the dynamic nature of the 

Counterweight. It is recommended that epoxy dowels be installed into all faces of the remaining concrete, Section 

4.5.1 above provides preliminary details for dowel embedment and spacing.. 

4.5.2.2 CLASS OF CONCRETE 

As extensively noted throughout the field investigation and as shown in Figure 18 below, the existing concrete is in 

very poor condition, showing severe signs of freeze-thaw damage and reinforcing corrosion, which has resulted in 

severe delamination, spalling, and cracking.  

 

Figure 18: Existing Concrete Counterweight Conditions (Bottom Face Shown) 

For the replacement of concrete, WSP is recommending that a CSA A23.1-19 Class C1 concrete be used, which is for 

use as a structurally reinforced concrete exposed to chlorides with or without freeze-thaw conditions. This will provide 

adequate strength and stability to protect both the remaining existing concrete and the new concrete to be placed.  

4.5.2.3 DENSITY OF CONCRETE 

The concrete cores removed from the Counterweight during the field investigation were documented and tested in a 

lab for compression strength and density. The concrete density results varied from approximately 20.9 kN/m3 to       

23.9 kN/m3, with an average density of 22.5 kN/m3. For the structural assessment, the analysis was conducted using 
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a final concrete density of both 22.5 kN/m3 and 24 kN/m3. The former was used to match the existing average density, 

while the latter was used as maximum value, as modern normal density concrete is 24 kN/m3. Additionally, the 

balancing analysis was completed using the maximum density value of 24 kN/m3. At this stage in the design process, 

WSP is recommending consideration be given to using structural lightweight concrete to match the existing concrete 

density. Maintaining the original weight of the Counterweight would be an advantage, as it would keep the status quo 

with regards to balancing and the operation of the mechanical and electrical components. However, WSP does 

recognize there may be other advantages of using a normal density concrete, such as overall strength and stability.  

To determine if the use of structural lightweight concrete would be the most effective approach for the replacement, 

further development of the structural assessment is required, as stated in the Technical Memo. Even though it was 

noted that the Demand/Capacity values for both conditions (final density of 22.5 kN/m3 or 24 kN/m3) exceeded 1.0, 

it was evident that with some mild reinforcement and reasonable connections to the Counterweight Truss directly from 

the concrete that the internal forces and loading within the Embedded Truss do not govern. If the less favourable 

assumptions are assumed and more demand is put on the internal steel, the members can be managed. If it is shown 

that D/C values exceed 1 for a concrete density of 24 kN/m3, but not for a density of 22.5 kN/m3, a structural 

lightweight concrete is preferable. 

4.5.2.4 REINFORCING STEEL 

WSP recommends the use of a premium reinforcing for the rehabilitation. Despite the increased cost of using stainless 

steel reinforcing bars instead of regular black reinforcing, there are significant advantages to using stainless steel. The 

main advantage of using the premium reinforcing bars is resistance to corrosion. As noted during the field 

investigation, the reinforcing steel that was exposed near the surface of the Counterweight had severe deterioration 

and section less, as it was black reinforcing steel. Secondly, the stainless steel will provide increase strength when 

compared to regular reinforcing steel; approximately 25% more bending and shear strength. 

4.5.2.5 INJECTION OF CRACKS 

Further analysis of the concrete cores and the core holes showed the presence of cracked concrete throughout the 

Counterweight, especially in the openings. WSP is recommending that an epoxy be injected into the cracks that remain 

after the removal of concrete, specifically on the top face and east face, where the voids are present. Additionally, all 

areas with excessive cracking should be injected as well. By sealing the cracks within the Counterweight, the internal 

structural steel will be further protected, in addition to maintaining the structural integrity of the existing concrete 

following removals and providing a structural bond between the cracks. 

4.5.3 OTHER CONSIDERATIONS 

Considering the current deterioration and corrosion of the concrete, protection of the new concrete from indirect salt 

spay should be considered during detailed design using a cathodic protection system. Cathodic protection is one of 

many techniques used to control corrosion in new and existing concrete structures. Simply speaking, cathodic 

protection consists of polarizing the rebar source to a cathodic potential whereby anodic dissolution is minimized. The 

process is achieved using a DC current source to create an electrochemical cell between the reinforcing steel (cathodic 

region) and a sacrificial anode (i.e. zinc) placed on or below the concrete surface. If corrosion is to initiate on the 

surface of the reinforcing steel, the anode will be sacrificed before the steel initiates corrosion. 

The installation of cathodic protection on the Kingston Bascule Bridge would help alleviate and minimize long term 

corrosion, which is likely to occur due to the presence of chlorides (i.e. rock salts) and/or carbonation.   
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5 COST ESTIMATE 
The Class ‘D’ cost estimate to carry out the work for the Counterweight Rehabilitation in this report is estimated at 

$3.2M. The cost estimate is based on 2021 construction prices, includes a 30% contingency allowance, and excludes 

HST. A detailed cost breakdown of the work items and associated costs are provided below in Table 1. 

Table 1: Class ‘D’ Cost Estimate 

 
 

Item No. Description Unit Qty. Unit Bid Price Total Bid Price

1 Mobilization/Demobilization LS 1  $    50,000.00  $      50,000.00 

2 Traffic Control LS 1  $  200,000.00  $    200,000.00 

3 Work Platform (Scaffold/Crash Deck) LS 1  $  400,000.00  $    400,000.00 

4 Environmental Protection LS 1  $    25,000.00  $      25,000.00 

5 Roadway Protection LS 1  $    50,000.00  $      50,000.00 

6 Localized Removal of Traffic and Pedestrian Railing LS 1  $    25,000.00  $      25,000.00 

7 Temporary Sidewalk & Accessibility Ramps LS 1  $    20,000.00  $      20,000.00 

 $    770,000.00 

8 Concrete Removal m3 105  $      3,500.00  $    367,500.00 

9 Concrete Placement m3 105  $      5,000.00  $    525,000.00 

10 Dowels LS 1  $  150,000.00  $    150,000.00 

11 Stainless Steel Rebar T 10  $    15,000.00  $    150,000.00 

12 Structural Steel (Sandblasting and Priming) LS 1  $  125,000.00  $    125,000.00 

13 Hatches EA 6  $    25,000.00  $    150,000.00 

14 Heating and Hoarding for Cold Weather Work LS 1  $  200,000.00  $    200,000.00 

 $ 1,667,500.00 

 $ 2,437,500.00 

 $    731,250.00 

 $ 3,200,000.00 

LaSalle Causeway Bascule Bridge
Counterweight Rehabilitaion

CLASS 'D' COST ESTIMATE

PART A: GENERAL

Subtotal - PART A 

ROUNDED TOTAL (Rounded to nearest $100k)

PART B: STRUCTURAL

Subtotal - PART B

Subtotal – PART A to B (excluding HST)

Contingency 30%
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6 CONSTRUCTION SCHEDULE 
The construction schedule below outlines a preliminary anticipated construction schedule for the Counterweight 

Rehabilitation. It was assumed the work would take place during the navigational shutdown period. In 2020, the 

navigation period closed on Thanksgiving Weekend (October 13, 2020) and was scheduled to reopen on Victoria Day 

Weekend (May 21, 2021). Unfortunately, due to COVID-19, the navigational opening was delayed until May 28, 

2021. For the purposes of this report, it is assumed that navigational close/open dates will occur as regularly scheduled.
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Table 2: Construction Schedule 

 

Year

Month

Week 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

February March April

Year 1 Year 2

October November DecemberTask

Mobilization

Mobilize to site and set up construction staging and storage areas

Install Crash Deck system and hoarding

JanuaryDecription

Christmas Break

Christmas Break

Investigate condition of steel plates on East and West Faces

Install Environmental Protection Systems

Install traffic management systems for vehicles, cyclists and pedestrians

Removals

Removal of Interim Repair

Removal of Steel Cladding

Removal of Miscellaneous Steel Items

Removal of Concrete

Investigations

Investigate condition of exposed structural steel members

Reinstatement of Concrete and Access Hatches/Doors

Determine total  volume of concrete removals

Perform potential repairs to structural steel

Perform potential repairs to steel plates on East and West faces

Installation of reinforcing steel and dowels for pour #1

Installation of reinforcing steel and dowelsfor pour #2

Grouting of cracks

Installation of formwork for pour #2

Placement of concrete for pour #2

Curing of concrete for pour #2

Installation of formwork for pour #1

Demobilization

Removal of Traffic Management Systems

General site demobolization

Christmas Break

Christmas Break

Christmas Break

Removal of formwork and general site clean up

Removal of Crash Deck System

Commissioning of bridge to ensure proper operation

Curing of concrete for pour #1

Commissioning

Placement of concrete for pour #1

Christmas Break

Christmas Break

Christmas Break

Christmas Break

Christmas Break

Christmas Break

Christmas Break

Christmas Break

Christmas Break

Christmas Break

Christmas Break

May

N
av

ig
at

io
n

al
 O

p
en

in
g 

(V
ic

to
ri

a 
D

ay
 W

ee
ke

n
d

)

Christmas Break

Christmas Break

Christmas Break

Christmas Break

Christmas Break

Christmas Break

Christmas Break

Christmas Break

Christmas Break

Christmas Break

Christmas Break
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