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EXECUTIVE SUMMARY 

The City of Moose Jaw engaged Stantec Consulting Ltd. to re-evaluate their inventory of bridges, subways, 
and dams, which is a continuation of the evaluation programs completed in 2000, 2005 and 2013.  The 
bridge management plan from the 2013 program has been reviewed and updated based on the current 
condition and evaluation of the inventory. 

Information from the detailed visual inspections and structure evaluations was entered into Stantec’s own 
Bridge Management System (BMS) to generate condition, criticality, and sufficiency ratings for each 
structure.  The BMS uses these ratings and asset valuation information in its analysis to generate 
appropriate management strategies for each structure.  These individual strategies were used to develop 
a management plan for the entire network of structures over the next 20 years.  A summary of 
recommended funding for the 20-year management plan has been included in a schedule at the end of this 
summary. 

An effective management plan for a network of bridges requires each of the following components, which 
are imperative for its success: 

• Routine preventative maintenance; 

• Site specific maintenance; 

• Appraisal upgrades; 

• Recommended Work and/or Major capital projects; 

• Regular visual inspections; and 

• Deck testing and condition surveys. 

Recommended budgets over the next 20 years have been generated for each of these components and 
can be found in funding summaries at the end of this summary.  For specific details on each of these 
components refer to report section shown in parentheses. 

The evaluation and inspection of the City’s inventory identified several deficiencies that expose the City to 
risk, which have resulted in high priority corrective action and repairs.  It is recommended that these 
deficiencies are addressed in the near future or less than one year from receiving this report.  These high 
priority repairs and estimated costs have been summarized in the Table 3. 

The City of Moose Jaw’s inventory currently represents a replacement value of approximately $144,500,000 
that must be maintained such that the value is preserved for future generations.  Maintenance of this asset 
requires a comprehensive strategy to ensure proper decisions are made to optimize service life while 
expending the lowest total cost.  Over the past 15 years, the investment into the City’s network of structures 
has been below the industry standard, which will result in years of “Catch-Up” spending to restore the 
inventory to an acceptable level.  The City needs to commit adequate funds to their bridge inventory to 
reduce the chances of unexpected bridge closures and expensive bridge replacements.  The City’s 
inventory is at a manageable size; therefore, implementing an effective management plan will result in 
immediate positive impacts and future cost savings.
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Table  1 – Funding Summary 

Period Year 

Task 

Totals 
Routine Maintenance Site Specific 

Maintenance1 Appraisal Upgrades 1,2 Recommended Work 1,2 Inspections & Testing Condition Surveys 

Years 1 to 5 
(2018 to 2022) 

2018 $               11,000 $               112,000 $         313,000 $          1,424,000 $              48,800 $         60,000  $          1,968,800  

2019 $               55,000 $                 79,000 $         138,000 $              775,000 $              46,200 -  $          1,093,200  

2020 $               55,000 $                 79,000 $         138,000 $              775,000 $              28,800 -  $          1,075,800  

2021 $               55,000 $                 79,000 $         138,000 $              775,000 $              33,000 -  $          1,080,000  

2022 $               55,000 $                 79,000 $         138,000 $              775,000 $                8,800 -  $          1,055,800  

Totals = $             231,000 $               428,000 $         865,000 $          4,524,000 $            145,600 $         60,000  $          6,253,600  

Years 6 to 10 
(2023 to 2027) 

2023 $               55,000 $                 72,000 $         192,000 $              150,000 $              46,200 $         80,000  $              595,200  

2024 $               55,000 $                 72,000 $         192,000 $              150,000 $                8,800 -  $              477,800  

2025 $               55,000 $                 72,000 $         192,000 $              150,000 $              33,000 -  $              502,000  

2026 $               55,000 $                 72,000 $         192,000 $              150,000 $                8,800 -  $              477,800  

2027 $               55,000 $                 72,000 $         192,000 $              150,000 $              46,200 -  $              515,200  

Totals = $             275,000 $               360,000 $         960,000 $              750,000 $            143,000 $         80,000  $          2,568,000  

Years 11 to 20 
(2028 to 2037)3 

2028 $               55,000 $                 68,000 $            85,000 $              113,000 $                8,800 $         80,000  $              409,800  

2029 $               55,000 $                 68,000 $            85,000 $              113,000 $              33,000 -  $              354,000  

2030 $               55,000 $                 68,000 $            85,000 $              113,000 $                8,800 -  $              329,800  

2031 $               55,000 $                 68,000 $            85,000 $              113,000 $              46,200 -  $              367,200  

2032 $               55,000 $                 68,000 $            85,000 $              113,000 $              11,000 -  $              332,000  

2033 $               55,000 $                 68,000 $            85,000 $              113,000 $              48,000 $         90,000  $              459,000  

2034 $               55,000 $                 68,000 $            85,000 $              113,000 $              16,000 -  $              337,000  

2035 $               55,000 $                 68,000 $            85,000 $              113,000 $              34,000 -  $              355,000  

2036 $               55,000 $                 68,000 $            85,000 $              113,000 $              16,000 -  $              337,000  

2037 $               55,000 $                 68,000 $            85,000 $              113,000 $              48,000 -  $              369,000  

Totals = $             550,000 $               680,000 $         850,000 $          1,130,000 $            269,800 $       170,000  $          3,649,800  

1. Refer to 2018 Recommendations for list of work and costs. Values from 2019 to 2022 and 2023 and 2027 were developed based on a sum of the 1 to 5 year and 6 to 10 year recommendations, equally divided by 4 and 5 years, 
respectively. 

2. These values are also included in the Major Capital Work costs; therefore, can be removed if the rehabilitations or replacements are completed as recommended. 

3. Values in years 11 to 20 need to be modified based on ongoing regular inspections and the associated recommendations. These values rely on the City of Moose Jaw’s selected management strategy and the level of work that is 
completed. Assumptions have been made for budgetary purposes and are based on the inventory size. 
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Table  2 – Major Capital Projects 

Period Year Structure ID Structure Name Project Details Category Cost Comments Cost 
Adjustment1 

Years 1 to 5 

(2018 to 2022) 

2018 001010 
Main Street 
Northbound 

Replace Structure (2018) Replacement 
$    1,700,000 

Structure is being replaced. All repair costs can be 
removed.   $      597,000  

2019 001080 Coteau Street East  Demolition of the bridge.  Demolition 
$       650,000 

Cost of demolition highly variable due to lead-based paint 
used. All repairs identified by inspection can be reduced.  $     890,000  

2020 001110 7th Avenue Demolition of the bridge.  Demolition $    1,200,000    

2021 001050 
Manitoba Street East 
Bridge 

Install 150mm thick cast-in-place concrete deck complete 
with membrane and asphalt wearing surface and resurface 
approaches. Replace joints and bearings. 

Major 
Rehabilitation 

$    1,200,000 

Based on deck testing results this rehabilitation will provide 
a 44-year service life extension and generates the least life 
cycle cost.  The "Do Nothing" strategy will result in 
emergency repairs in 2061 and deck replacement in 2067, 
increasing the life cycle cost significantly.  $      258,000  

2022 001020 
Main Street 
Southbound 

Install 150mm thick cast-in-place concrete deck complete 
membrane and asphalt wearing surface. Replace sidewalk, 
curb, and end posts. Upgrade barrier and install approach 
guardrails. Replace joints and install retaining walls. Spot 
repairs to substructure. Apply Silane sealer.  

Major 
Rehabilitation 

$    1,072,000 

Based on deck testing results this rehabilitation will provide 
a 61-year service life extension and generates the least life 
cycle cost. Recommended repair costs can be deducted.  

 
 $      362,000  

Total =  $   5,822,000    $   2,107,000  

Years 6 to 10 

(2023 to 2027) 

2023 001140 4th Avenue S.W.  
Replace wearing surface, repair soffit, repair piers, and 
replace joints. Repair all terra cotta elements. Replacing 
railings. Patch concrete. Apply sealers.  

Major 
Rehabilitation 

 $   3,400,000  

Based on the inspection report. All repairs excluding the 
terra cota repair recommendation can be reduced. (Based 
on deck testing reports, 90-year life extension can be 
attained if the structure was to be rehabilitated in year 2020 
for $5,265,000)  $      900,000  

2024             

2025               

2026               

2027 001060 
Manitoba 300 Block 
Bridge 

Deck concrete patching, install membrane and replace 
wearing surface. Patch abutment and ballast walls. Repair 
utilities. Retention dywidag bars. Patch pier shaft and 
replace pier bearings.  

Major 
Rehabilitation 

 $      550,000  
Based on deck testing results this rehabilitation will provide 
a 92-year service life extension and generates the least life 
cycle cost. Recommended repair costs can be deducted.    

Total = $    3,950,000  $       900,000 
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Period Year Structure ID Structure Name Project Details Category Cost Comments Cost 
Adjustment1 

Years 11 to 20 

(2028 to 2037) 

2028              

2029              

2030 003200 Gulf Dam 
Patch deteriorated concrete, replace stop logs/sluice 
gate/operator, re-grade embankments and armour with rip 
rap. 

Major 
Rehabilitation 

 $      350,000  Timing may have to be adjusted based on ongoing 
inspections.  

2031 001120 24th Ave. S.W. Replace Structure (2025) Replacement  $   1,200,000  
Timing has been predicted based on the service life for 
structure of this style, which may have to be adjusted 
based on ongoing inspections and condition surveys.  

2032              

2033              

2034 001090 Blackfoot Bridge 

Membrane and wearing surface replacement. Deck patching 
and spot repairs to barriers, sidewalk, curbs, and abutments. 
Restore embankment and add riprap. Upgrade railing 
system. Apply Silane sealer.  

Major 
Rehabilitation 

 $      346,500  

Based on deck testing results this rehabilitation will provide 
a 60-year service life extension and generates the least life 
cycle cost.  

  

2035 001130 9th Avenue Bridge 
Rehabilitate the deck and add concrete overlay. Add 
Methacrylate and Silane sealers.  

Major 
Rehabilitation 

 $   1,560,000  

  
Based on deck testing results this rehabilitation will provide 
a 40-year service life extension and generates the least life 
cycle cost.   

2036             

2037         

Total = $    3,456,500   

1. Costs that can be removed from Recommended Work and Appraisal Upgrades shown in Error! Reference source not found. is the Major Capital Work is completed as recommended. The Recommended Work and Appraisal Upgrades 
will be completed as part of the rehabilitation or replacement. 
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Table  3 – 2018 Recommendations 

Structure ID Structure Name Recommendations Type of Work Cost 

Bridges 

001010 Main Street Northbound Bridge is currently being replaced.   

001020 Main Street Southbound 

Install hazard signs Appraisal Upgrade $             2,000 

Fill washouts at approaches and sidewalks Site Specific Maintenance $           17,000 

Total = $           19,000 

001030 Manitoba Expressway Westbound 
Install hazard signs Appraisal Upgrade $             1,000 

Total = $             1,000 

001040 Manitoba Expressway Eastbound 
Install hazard signs Appraisal Upgrade $             1,000 

Total = $             1,000 

001050 Manitoba Street East 

Remove vegetation to uncover signs Routine Maintenance $                500 

Replace broken abutment 2 joint Recommended Work $           35,200 

Total = $           35,700 

001060 Manitoba Street (300 Block) 
Re-tension dywidag bars Recommended Work $           10,000 

Total = $           10,000 

001070 Sioux Bridge 

Replace railing system Appraisal Upgrade $           22,250 

Restore north embankment and armour with rip rap Site Specific Maintenance $           40,000 

Patch concrete wingwalls at abutment 1 Site Specific Maintenance $             6,000 

Tighten loose post connections, replace missing hardware, and replace missing anchor bolts Site Specific Maintenance $             3,000 

Tighten loose sidewalk planks Site Specific Maintenance $                500 

Structural load rating Inspection and Testing $             5,000  

Detailed timber investigation Inspection and Testing $           30,000  
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Structure ID Structure Name Recommendations Type of Work Cost 

Total = $           71,750 

001080 Coteau Street East 

Remove vegetation from sidewalks Routine Maintenance $             1,000 

Replace rotten and lifted sidewalk planks Site Specific Maintenance $             3,000 

Strengthen corroded girders Recommended Work $           70,000 

Total = $           74,000 

001090 Blackfoot Bridge None   

001110 7th Avenue SW  
Repair concrete post 9 LHS Site Specific Maintenance $             1,000 

Total = $             1,000 

001120 24th Avenue SW 

Install hazard signs Appraisal Upgrade $             4,000 

Repair damaged posts, spacer blocks, and guardrail Site Specific Maintenance $             1,500 

Total = $             5,500 

001130 9th Avenue SW Viaduct 

Replace missing bolts on posts on the left-hand side.  Site Specific Maintenance $             1,000 

Engineering for design of bearing repair Inspection & Testing $           50,000 

Replace North side abutment bearings Recommended Work $         100,000 

Replace pier bearings Recommended Work $      1,200,000 

Total = $      1,351,000 

001140 4th Avenue SW Viaduct 
Replace damaged railing sections Site Specific Maintenance $             7,500 

Total = $             7,500 

001150 Corstorphine Bridge 
Install hazard signs Appraisal Upgrade $             1,000 

Total = $             1,000 

001160 Cree Bridge 
Attach W-beam to approach guardrail Appraisal Upgrade $           20,000 

Repair broken weld connection in railing Site Specific Maintenance $             1,500 
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Structure ID Structure Name Recommendations Type of Work Cost 

Total = $           21,500 

Subway 

002000 Athabasca Street 

Repair railing posts, connections, and pipes in upper retaining wall Site Specific Maintenance $           15,000 

Replace missing railing anchor bolts in lower retaining wall Site Specific Maintenance $             1,000 

Total = $           16,000 

002200 Fairford Street East 

Install metric clearance signage Appraisal Upgrade $             1,000 

Replace sheared anchor bolts in railing Site Specific Maintenance $                200 

Total = $             1,200 

002400 2nd Avenue SE 

Install Metric Clearance Signage Appraisal Upgrade $             1,000 

Repair/replace damaged railings and posts, install missing end pipe Site Specific Maintenance $             5,000 

Total = $             6,000 

002500 8th Avenue SE Repair wingwall cap block at Abutment 2 Site Specific Maintenance $             1,000 

Dams 

003100 3rd Avenue SE Structure replaced in 2013, no recommended work.   

003200 Gulf Dam 

Replace damaged railings and posts. Site Specific Maintenance $             1,400 

Replace missing post 5 Site Specific Maintenance $             1,000 

Total = $             2,400 

2018 Recommendations Total =  $     1,6,16,550 

1. Costs are in 2018 dollars. These are order of magnitude costs used for capital planning. Accuracy can be up to +/- 100%. 
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1.0 INTRODUCTION 

The City of Moose Jaw (City) engaged Stantec Consulting Ltd. to re-evaluate their inventory of bridges, 
subways, and dams, which is a continuation of the re-evaluation programs completed in 2000, 2005 and 
2012.  Our objective is to develop a management plan for the City’s structural assets over the next 20 years.   

The City selected 21 of its structure for evaluation, which are presented in Table 1.1. 

Table 1.1 – Inventory Summary 

Structure ID Structure Name Age Description 

Bridges 

001010 Main Street Northbound 0 Currently being replaced 

001020 Main Street Southbound 51 3 Span – Length 27.2m, Area = 316.9m2 

001030 Manitoba Expressway Westbound 53 8 Span – Length 74.5m, Area = 785.5m2 

001040 Manitoba Expressway Eastbound 53 8 Span – Length 74.5m, Area = 785.5m2 

001050 Manitoba Street East 36 2 Span – Length 48.8m, Area = 474.3m2 

001060 Manitoba Street (300 Block) 83 4 Span – Length 60.8m, Area = 997.1m2 

001070 Sioux Bridge 106 1 Span – Length 44.2m, Area = 234.3m2 

001080 Coteau Street East 105 3 Span – Length 29.3m, Area = 175.5m2 

001090 Blackfoot Bridge 19 1 Span – Length 36.0m, Area = 297.0m2 

001110 7th Avenue SW  64 5 Span – Length 40.1m, Area = 383.4m2 

001120 24th Avenue SW 48 1 Span – Length 11.7m, Area = 113.5m2 

001130 9th Avenue SW Viaduct 38 9 Span – Length 322.0m, Area = 3905.9m2 

001140 4th Avenue SW Viaduct 88 40 Span – Length 422.5m, Area = 5366.6m2 

001150 Corstorphine Bridge 15 1 Span – Length 18.3m, Area = 85.3m2 

001160 Cree Bridge Unknown 4 Span – Length 20.0m, Area = 102.0m2 

Subway 

002000 Athabasca Street 98 CN – Avonlea – Mile 87.3  

002200 Fairford Street East 95 CN – Avonlea – Mile 87.5  

002400 2nd Avenue SE 106 CP – Indian Head – Mile 135.0 

002500 8th Avenue SE 19 CP – Indian Head – Mile 134.3 



      

Introduction  
      

 1.2 
 

Structure ID Structure Name Age Description 

Dams 

003100 3rd Avenue SE 3 On Moose Jaw River 

003200 Gulf Dam 67 On Moose Jaw River 

The City’s inventory has a wide array of attributes, such as age, expected service life, construction style, 
volume of traffic, and risk exposure.  This presents a challenge when developing a management plan 
because a one size fits all strategy does not address the specific needs of each structure.  Therefore, 
Stantec evaluated each structure’s condition and the level of service that it provides within the City’s 
network to develop a management strategy unique to that structure.  These strategies will allow the City to 
realize the maximum service life of each structure, while minimizing capital spending on their inventory. 

The City’s bridges represent important links within the City’s network of roads. Maintenance of these assets 
requires comprehensive plans to ensure proper decisions are made to optimize service life while minimizing 
the total cost. Effective bridge management should include the following components: 

• Condition assessments (inspections and testing); 

• Maintenance (routine, site specific, and minor rehabilitations); 

• Major Capital Projects (Rehabilitations and Replacements); and 

• Monitoring and adjusting of the bridge management plan based on the product of the above three 
components. 

The first step in developing the 20-year management plan was updating condition and level of service 
ratings, which included the following tasks: 

• Updating inventory information on each structure; 

• Detailed visual inspections and reports using the Ontario Structure Inspection Manual (OSIM); 

• Deck testing on the City’s most valuable assets; 

• Evaluated the level of service for each structure using the most recent codes and standards; and, 

• Hydraulic evaluations to determine the capacity of each structure and assess stream conditions. 

Once the above-mentioned tasks were completed the information was entered into the Bridge Management 
System (BMS) to produce ratings for condition, criticality, sufficiency, and exposure to risk.  These ratings 
were used by the BMS to compare the available management strategies for each structure select the 
optimal strategy.  The selected management strategies were used to develop a prioritized schedule of major 
capital projects. 

Major Capital Projects are one component of the bridge management plan that also includes: 
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• Routine preventative maintenance; 

• Site specific maintenance; 

• Appraisal upgrades; 

• Regular visual inspections; and 

• Deck testing and condition surveys. 

Prioritized schedules with costs have been developed for each of these components, which completes the 
management plan for the City’s bridges. 

We gave generated a management plan for each structure listed in Table 1.1 by providing condition ratings, 
recommending maintenance and site-specific items, and determining the next deck rehabilitation. Individual 
inspection reports have been prepared for each structure. 

The intent of this Summary Report is to summarize the information from the induvial inspection reports and 
present prioritized repairs, with schedules and costs, and recommend major capital projects, as required. 
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2.0 CONDITION AND EVALUATION OF INVENTORY 

The condition assessments completed consisted of the following: 

• Review of existing drawings and previous reports; 

• Detailed visual inspections; 

• Deck testing; 

• Load Rating; 

• Appraisal evaluations; 

• Hydraulic evaluations; 

• Lighting requirements; and 

• Subway maintenance responsibilities. 

2.1 INVENTORY BACKGROUND 

The City identified they are responsible for maintaining the bridges and dams, but do not have maintenance 
records for the subways. During the previous round of inspections for the City, Stantec found the board 
orders for each subway. In these board orders, the maintenance responsibilities of the City and railroad are 
defined for each of the subways.  These board orders are presented in Section 2.8.   

The average age of the City’s bridges is 54 years old. When compared with other jurisdictions throughout 
Canada, Moose Jaw’s inventory is much older. Some of the City’s older structures are now functionally 
deficient due to restrictions on allowable loads or over dimensional vehicles. The design vehicle at the time 
the structure was designed is lighter than the vehicles used today. Although the age of a structure is not 
directly related to its condition, it provides an indicator that the City should begin planning to rehabilitate or 
replace some of its older structures. 

In preparation for this project the City of Moose Jaw gathered all available drawings and reports related to 
their inventory. However, the City was not able to provide drawings for several structures.  Previously, the 
Saskatchewan Ministry of Highways and Infrastructure was contacted and were able to provide drawings 
for the structures they previously managed.  A list of the available drawings has been included in Table 2.1. 
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Table 2.1 – Existing Drawing List 

Structure Name Year Description of Available Drawings 

Manitoba Street Expressway -  EB 1965 Site Plan, Plan, Elevations, Sections and Details  

2017 Site Plan, Plan, Elevations, Sections and Details  

Manitoba Street Expressway - WB 1965 Site Plan, Plan, Elevations, Sections and Details  

2017 Site Plan, Plan, Elevations, Sections and Details  

Main Street NB (1st Ave NB) 2018 Site Plan, Plan, Elevations, Sections and Details 

Manitoba Street (300 Block) 1935 Site Plan, Plan, Elevations, Sections and Details 

Coteau Street East Bridge 1913 Plan and Elevation 

4th Avenue S.W. Viaduct 1930 Elevation 

1929 Revised South Approach Plan, Elevation and Details 

1965 Plan, Elevation, Sections and details 

9th Avenue S.W. Bridge 1979 Site Plan, Plan, Elevations, Sections and Details 

Athabasca Street Subway 1919 Site Plan, Plan, Elevations, Sections and Details 

Fairford Street East Subway 1930 Site Plan, Plan, Elevations, Sections and Details 

2nd Avenue S.E. Subway 1911 Plan, Elevations, Sections and Details 

4th Avenue N.W. Subway 1952 Site Plan, Plan, Elevations, Sections and Details 

3rd Avenue S.E. (CPR) Dam 1912 Plan, Elevations, Sections and Details 

1952 Plan and Details of Proposed Repairs. 

Gulf Dam 2015 Site Plan, Plan, Elevations and Details 

2.2 DETAILED VISUAL INSPECTION RESULTS 

The detailed visual inspections of the structures were completed between October 20 and 27, 2017.  A 
team of two Stantec employees carried out the necessary tasks to complete each inspection, which 
consisted of lead and assistant inspector. The lead inspector is responsible for rating each element’s 
condition and performance while supervising all tasks completed by the assistant inspector.  The assistant 
inspector is responsible for taking field measurements of the structure, general photographs, channel profile 
measurements, and setting up traffic control.   

Each structure displayed a wide array of defects, severities, and performance deficiencies. These structures 
have elements made up of the common construction materials of concrete, steel and wood each with typical 
material defects as defined in OSIM. Bridge drawings were reviewed to identify these elements and to 
generate the inspection forms by separating the structure in to these specific elements, which can be found 
in Volume 2. Similarly, previous bridge evaluation reports, deck testing reports and individual structure 
assessments were also used to better understand the structures and to direct the inspection focus towards 
some of the critical elements that was previously identified. The following list identifies common material 
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defects and comments that are included in the reports.  These typical defects are not critical in nature but 
may affect the long-term serviceability of the structure. 

• Concrete Defects:  Hairline to narrow cracking and light scaling; 

• Steel Defects:  Light corrosion or surface rust; and 

• Wood Defects:  Light to severe checks/splits and light weathering. 

It should be noted that access for the inspections was generally limited to the embankments, roadways 
below the bridge, deck top, and sidewalks. As a result, not all elements received a hands-on inspection. 
Although all elements were visually inspected, some of the defect severities or quantities could not be 
measured. In situations where we could not complete a hands-on inspection, we look for major defects like 
misalignments and structural distress. Defects that were noted through a visual inspection were 
approximated based on site observations made. 

Table 2.2 highlights the more significant defects and performance deficiencies at each structure.  Complete 
inspection reports and photo logs can be found in Volume 2.
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Table 2.2 – Summary of Critical Observations 

Structure ID Structure Name Element Critical Observation Suspected Performance Deficiency 

Bridges 

001010 Main Street Northbound Signs No hazard markers. 8 – Pedestrian/Vehicular Hazard 

Utilities Utility supports are attached to unsound concrete on outlet. The supports at end 2 are deflecting. 8 – Pedestrian/Vehicular Hazard 

Barrier - Posts Does not meet current design standards. 2 replacement pipe posts at AB1, LHS. Anchor bolts at several 
posts have insufficient thread length.  

1-Load Carrying Capacity 

8-Pedestrian/Vehicular Hazard 

Barrier – Railing Systems Units are m. Does not meet current design standards. End pieces at AB1, RHS are broken. Isolated rust 
blooms with laminated severe corrosion and 100% section loss. 

1-Load Carrying Capacity 
8-Pedestrian/Vehicular Hazard 

Culverts - Barrels Original concrete below parging has light to very severe disintegration and is unsound at depths greater 
than 600mm. Areas of exposed reinforcing and large voids can be seen inside structure at AB1, LHS. 
Disintegration extends 1.0m above waterline. 

1-Load Carrying Capacity 

Culverts – Inlet Components Severe spalling and light to severe scaling along top edge. Covered with parging which is cracking, 
debonding and spalling. Original concrete below parging has light to very severe disintegration and is 
unsound at depths greater than 700mm. 

1-Load Carrying Capacity 

Culverts – Outlet Components Very severe disintegration with up to 600mm of material loss. Concrete is very weak and easily removed 
with hammers and hands. 

1-Load Carrying Capacity 

Embankments Adjacent to structure only. Greater than 30% loss at LHS and stream has widened at end 1 of outlet. 
Vertical faces of embankment at AB2, RHS appears unstable. 

1-Load Carrying Capacity 
15-Unstable Embankments 

Sidewalks Wide displaced crack at AB1, LHS, tripping hazard. 8-Pedestrian/Vehicular Hazard 

001020 Main Street Southbound Approach – Wearing Surface Settlement and dips at both ends, more significant at AB1, RHS. 3-Continuing Settlement 

9-Rough Riding Surface 

Signs No hazard markers. 8 – Pedestrian/Vehicular Hazard 

Barrier - Posts Several anchor bolts have insufficient thread length and therefore nuts are partially engaged.  Does not 
meet current code requirements. 

1-Load Carrying Capacity 

8-Pedestrian/Vehicular Hazard 

Barrier – Railing Systems Isolated minor permanent deformation in span 2, RHS, middle rail. Does not meet current code 
requirement. No approach guardrail at entrance. 

1-Load Carrying Capacity 
8-Pedestrian/Vehicular Hazard 

Joints - Seals Open joints, which were not designed to hold water; therefore, leaking on substructure units. 16-Other 

Sidewalks Significant washout below AB2, LHS, uneven & shimmed w/ asphalt. Wide displacement crack at AB1, 
LHS. Light to severe delaminations/spalls, some w/ efflorescence & wide cracks. 

8 – Pedestrian/Vehicular Hazard 

001030 Manitoba Expressway Westbound Abutment - Bearings Bearing 6 is slightly walking out. 4-Continuing Movements 

Signs Not in place at time of inspection. 8 – Pedestrian/Vehicular Hazard 

Pier - Bearings Bearing 7 at Pier 2 has walked out. 4-Continuing Movements 
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Structure ID Structure Name Element Critical Observation Suspected Performance Deficiency 

001040 Manitoba Expressway Eastbound Signs Not in place at time of inspection. 8 – Pedestrian/Vehicular Hazard 

001050 Manitoba Street East Joints – Armouring Medium corrosion with pitting at abutment 2 & severe corrosion with pitting at pier 1. Minor abrasions 
from vehicular traffic at abutment 1. Broken joint at abutment 2, which is covered with a steel plate. 

8-Pedestrian/Vehicular Hazard 

001060 Manitoba Street (300 Block) Approach Slab Slight settlement of approach slab. 3-Continuing Settlement 

Approach - Drainage Catch basin on LHS is plugged with debris. 11-Deck Drainage 

Deck - Drainage Down spot #2, LHS is broken. All drains are plugged with vegetation growth or debris. 11-Deck Drainage 

Streams and Waterways Debris caught on upstream side at underside of structure, which suggests water levels were above 
underside. Stream banks are eroded on downstream side and appear to unstable at NW. 

13-Flooding/channel Blockage 

Pier - Bearings Medium to severe corrosion throughout, likely seized. 5-Seized Bearings 

001070 Sioux Bridge Abutment - Bearings Likely seized. 5-Seized Bearings 

Abutment - Wingwalls Large voids at construction joints. Very severe disintegration, extends full depth at ends. Wall at RHS is 
displaced & appears unstable at AB1. 

1-Load Carrying Capacity 

Approach – Wearing Surface Poor sight lines due to steep vertical curve and horizontal curve at AB1. Settlement at AB2 creating a 
rough transition onto and off of the bridge. Very severe crack with map cracking at AB1. 

8-Pedestrian/Vehicular Hazard 

9-Rough Riding Surface 

Barrier - Posts RHS, posts 5, 7 missing bolts and noticeably loose connections. LHS, posts 1, 5, 9, & 14 missing bolts 
and noticeably loose connections. 

1-Load Carrying Capacity 

8-Pedestrian/Vehicular Hazard 

Barrier – Railing Systems 
(Steel Flex Beam on steel 
post) 

Permanent deformations and mis-alignment of all 4 end treatments. Permanent deformation between 
L0/L1 LHS and L7/L8 LHS. Loose connections to members L1-L2 LHS. Some splices are in wrong 
direction. 

8-Pedestrian/Vehicular Hazard 

Barrier – Railing Systems 
(Steel Post and Lattice) 

High vibrations induced by application of body weight or live traffic loads. Top rail is mis-aligned in a few 
locations. 

8-Pedestrian/Vehicular Hazard 

Beams - Diaphragms Noticeable vibration and noise when under live loads. Medium corrosion with rust jacking at connections 
(1-2mm). Permanent deformation at L4 RHS. Noticeable vibration and noise when under live loads. 

2-Excessive Deformations 

Beams – Floor Beams - 
Intermediate 

Light to medium corrosion on top flange and at connections. All floor beams are slightly deformed, most 
noticeable are at panel points L2 & L8. High vibrations induced by application of live traffic loads. 

2-Excessive Deformations 

Beams – Floor Beams - End Light to medium to severe corrosion at connections. Severe corrosion on bottom flange at FB3 and FB4. 
High vibrations induced by application of live traffic loads. 

1-Load Carrying Capacity 

2-Excessive Deformations 

Bracing - End Slight permanent deformations. Light corrosion on HSS members, medium to very severe corrosion on 
gusset plates. Noticeable vibration and noise when under live loads. Some connection saddles with very 
severe corrosion and perforations with deformations. 

1-Load Carrying Capacity 

2-Excessive Deformations 

Bracing - Intermediate Permanent deformations. Light to medium corrosion on HSS members. Medium to severe corrosion on 
gusset plates. Noticeable vibration and noise when under live loads. Detached at L4 RHS connection. 

1-Load Carrying Capacity 

2-Excessive Deformations 

Bracing - Portal Permanent deformations at both ends and localized light corrosion. Noticeable vibration and noise when 
under live loads.  

1-Load Carrying Capacity 

2-Excessive Deformations 
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Structure ID Structure Name Element Critical Observation Suspected Performance Deficiency 

001070 Sioux Bridge Bracing – Top Chord Lateral Light to medium corrosion. Noticeable vibration and noise when under live loads, most are loose and 
require tightening. 

2-Excessive Deformations 

Embankments AB1: Embankments adjacent to structure are significantly eroded and are unstable (>30% loss). Erosion 
extends behind wingwall, allowing stream flow against approach road. 

15-Unstable Embankments 

Streams and Waterways Stream shifted towards AB1 with significant loss of embankment material. Water could potentially flow 
against approach road or behind abutment. 

4-Continuing Movements 

Sidewalks Two planks are loose between L5/L6. 9-Repair of Bridge Timber 

Trusses – Bottom Chord Slight deformations and mis-alignments along both sides. Medium to severe laminated corrosion forming 
around connections. Vibration and noise when under live loads. Perforation on north side of 
L4, inside face. 

1-Load Carrying Capacity 

2-Excessive Deformations 

Trusses - Connections Connections below deck have light to severe laminated corrosion, some with bowing. Noticeable 
vibration and noise when under live loads. 

2-Excessive Deformations 

Trusses – Top Chord Medium laminated (~3mm-6mm) corrosion beginning to form around gusset plates and connections. 
Noticeable vibration and noise when under live loads. 

2-Excessive Deformations 

Trusses - Verticals RHS, L1-U1, L2-U2, L3-U3, & L5-U5 slightly twisted due to impact. L7-U7, LHS & L4-U4, RHS has 
permanent deformation. Medium to severe laminated corrosion forming around connections. 

2-Excessive Deformations 

Trusses - Diagonals Medium to severe laminated corrosion forming around connections. Vibration and noise when under live 
loads. Minor permanent deformations on stitching. Permanent deformation out-of-plane on L2/U3 LHS. 

2-Excessive Deformations 

001080 Coteau Street East Abutment - Walls Severe disintegration of bearing pedestal below stringers, undermining stringers (200mm bearing 
remains). Delaminations typical on front face of AB2 with areas of disintegration. 

1-Load Carrying Capacity 

Abutment - Bearings Anchor bolts are bent. A continuous plate extends below stringers. Light to medium corrosion with 
laminated corrosion between plates, likely seized. Bearing below Stringer 6 at AB1 is almost fully 
undermined due to disintegration of bearing seat. 

5-Seized Bearings 

Approach – Wearing Surface Settlement is creating a rough transition onto and off of the bridge. 3-Continuing Settlement 

Barrier – Parapet Walls Post at AB1, LHS has a wide displaced crack at base due to impact. Posts at AB1 and AB2, LHS have 
very severe spalls with exposed corroding reinforcing. 

1-Load Carrying Capacity 

Barrier – Hand Railings Does not meet current design standards. AB1, RHS bottom rail end is bent. 8-Pedestrian/Vehicular Hazard 

Barrier - Posts Post 21 is starting to become undermined due to disintegrating concrete. 1-Load Carrying Capacity 

Beams – Girders – Middle  Girder 2: Very severe corrosion with perforations in web above deck. Sidewalk timber and debris on 
shoulder retains moisture and corrodes the web. Significant section loss is in spans 2 & 3. 

1-Load Carrying Capacity 

Bracing - Intermediate Light corrosion on angles and very severe corrosion with perforations on several exterior gusset plates. 1-Load Carrying Capacity 

Sidewalks LHS and RHS have areas of rot. Heavy vegetation growth at AB2, LHS approach. Tree growth into 
sidewalk RHS. Lifted board on RHS, tripping hazard. 

8-Pedestrian/Vehicular Hazard 

001090 Blackfoot Bridge Approach Slabs Separation between curb and barrier suggests approach slab may be settling. 3-Continuing Settlement 

Barrier - Posts Insufficient thread length on several bottom and top anchor bolts in a two- bolt system. Does not appear 
to meet current crash testing requirement. 

1-Load Carrying Capacity 

Barrier – Railing Systems Improper transitions to bridge. Does not appear to meet 
current crash testing requirements. 

8-Pedestrian/Vehicular Hazard 
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Structure ID Structure Name Element Critical Observation Suspected Performance Deficiency 

001090 Blackfoot Bridge Streams and Waterways Stream banks are cut-back on either side of structure, but still passes through center of bridge. 16-Other 

001110 7th Avenue SW  Abutment - Piles Severe interior rot on inner pile 1 at AB1, full height & light to severe splintering. Severe crack at top of 
inner pile 3 & severe interior rot on inner pile 5 at AB2. 

1-Load Carrying Capacity 

Barrier - Posts Post 9, LHS has very severe spall on back edge, resulting in a loss of capacity. Localized light to severe 
delaminations and medium to severe spalls. 

1-Load Carrying Capacity 

8-Pedestrian/Vehicular Hazard 

Barrier – Railing Systems Barrier does not meet current design standards. Hazard sign missing at Abutment 2, LHS. 1-Load Carrying Capacity 
8-Pedestrian/Vehicular Hazard 

Embankments Embankment at abutment 2 is unstable at both sides, greater than 30% erosion of stream banks at 
corners. Steep and undermining at abutment 2 wall with approximately 20% loss. 

14-Undermining of Foundation 

15-Unstable Embankments 

Streams and Waterways Stream has shifted towards AB2. Debris caught in piers 2, 3 & 4 at cap of pier 4 which suggests water 
levels were at underside of structure. Unstable stream banks along north on both sides of structure. 
Moderate aggradation & silt deposits in spans 1 & 2. 

13-Flooding/channel Blockage 

Pier – Sway bracing Severe cracks and missing portions at all piers, not functioning as intended. 1-Load Carrying Capacity 

Pier – Piles (Pier 2) Row 1, span 2: Piles 4&5 (P4), 15mm exterior (ext.) rot. P6, very severe ext. rot in bottom 1.0m. Row 2, 
span 3: P3, 50mm ext. rot, bottom 500mm. P4&5, very severe abrasion. P5, 25mm ext. rot at base 
severe crack at top. P6, 15mm ext. rot at base. 

1-Load Carrying Capacity 

Pier – Piles (Pier 3) P5&6 are missing. P4, SP4: 50mm interior rot, bottom 1.3m. Isolated severe crack at top, severe 
abrasion. 

1-Load Carrying Capacity 

Pier – Piles (Pier 4) P2-4, SP4: 15mm exterior rot at base. Isolated severe crack/splintering at top of several piles. 1-Load Carrying Capacity 

Sidewalks Isolated light spalls at posts. 8-Pedestrian/Vehicular Hazard 

001120 24th Avenue SW Approach – Wearing Surface Minor settlement with asphalt shims and severe transverse crack at either end of bridge. 3-Continuing Settlement 

Signs Hazard marker at Abutment 2, LHS is detached and not functioning as intended. 8-Pedestrian/Vehicular Hazard 

Barrier – Posts  Severe crack on post 3, RHS. 1-Load Carrying Capacity 

8-Pedestrian/Vehicular Hazard 

Barrier – Posts (Blocking) Severe crack with missing portion on spacer block 7, RHS and block 1, LHS. 1-Load Carrying Capacity 

8-Pedestrian/Vehicular Hazard 

Foundations Slight rotation of piles towards stream. 4-Continuing Movements 

001130 9th Avenue SW Viaduct Abutment – Bearings  Teflon squeezing out of rotation and transition interfaces with cracked steel components which suggests 
bearings are seized. 

5-Seized Bearings 

Barriers – Railing Systems 8 locations on LHS have missing bolt on post. 8-Pedestrian/Vehicular Hazard 

Deck - Drainage AB1 deck drains are plugged 11-Deck Drainage 

Deck – Wearing Surface Light to very severe delaminations around patches. Several patch locations with map cracking & light 
spalling. Texture is worn smooth, resulting in a slippery surface. 

8-Pedestrian/Vehicular Hazard 

12-Slippery Surfaces 

Joint - Armouring Movement can be felt and noise when vehicles drive over them, most noticeable at AB2. Abrasion and 
gouges from snow ploughs at AB2. Anchor straps are visible in concrete end dam. 

8-Pedestrian/Vehicular Hazard 
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Structure ID Structure Name Element Critical Observation Suspected Performance Deficiency 

001130 9th Avenue SW Viaduct Pier - Bearings Several bearings have translation Teflon is squeezing out. 4-Continuing Movements 

Sidewalks Settlement and undermining of roadway sidewalk at AB2 approach. Isolated severe delamination and 
spalls. 

8-Pedestrian/Vehicular Hazard 

001140 4th Avenue SW Viaduct Barrier - Posts Does not meet current design standards. Isolated permanent deformations. Several terra-cotta balusters 
are cracked, spalled, banded, and missing. 

1-Load Carrying Capacity 

8-Pedestrian/Vehicular Hazard 

Barrier – Railing Systems Does not meet current design standards. Permanent deformation of railing & balusters. Light to severe 
corrosion with perforations. Approach guardrails: non-standard, which is hazardous to traffic, with 
permanent deformation. 

1-Load Carrying Capacity 
8-Pedestrian/Vehicular Hazard 

Deck – Soffit – End (1965) Isolated light to very severe delaminations/spalls and very severe scaling/disintegration. 1-Load Carrying Capacity 

001150 Corstorphine Bridge Signs No hazard markers in place. 8-Pedestrian/Vehicular Hazard 

Barrier – Railing Systems Approach guardrail: inadequate transition to bridge rail. Minor permanent deformation at AB1, LHS and 
AB2, LHS and RHS. 

8-Pedestrian/Vehicular Hazard 

Deck – Wearing Surface Partially gravel covered, approximately 50% exposed steel plate deck, which is very smooth and may 
become slippery when wet. A skid resistant coating originally existed but has worn off. 

8-Pedestrian/Vehicular Hazard 

Retaining Walls Significant permanent deformation and damage at AB1, LHS and AB2, LHS. Damage occurred above 
level of embankment. 

1-Load Carrying Capacity 

001160 Cree Bridge Barrier – Railing Systems 
(Steel Post and Lattice) 

Does not meet current code requirements. Isolated broken weld, miss-alignment and broken connection. 8-Pedestrian/Vehicular Hazard 

Barrier – Railing Systems 
(Steel Flex Beam over other 
railing)  

Not attached timber approach guardrail. 8-Pedestrian/Vehicular Hazard 

Subways 

002000 Athabasca Street Barrier – Railing Systems 
(Upper Retaining Wall) 

Missing sections of rail on both sides and minor permanent deformation of rail on RHS. Broken posts on 
both sides and isolated severe corrosion with perforations. Several broken connections and loose pipes. 

8-Pedestrian/Vehicular Hazard 

Barrier – Railing Systems 
(Lower Retaining Wall) 

Several missing anchor bolts and light corrosion. Does not appear to meet current code requirements. 8-Pedestrian/Vehicular Hazard 

002200 Fairford Street East Barrier – Railing Systems  2 sheared anchor-bolts at RHS, which has compromised strength of connection. Post 4, LHS is mis-
aligned.  

8-Pedestrian/Vehicular Hazard 

Sidewalks Settlement towards retaining wall. Asphalt & grout shims installed to reduce tripping hazards, with 
medium ravelling. Isolated very severe delaminations & severe spalls. 

3-Continuing Settlement 

002400 2nd Avenue SE  Isolated minor permanent deformations on railing and post and some panels are misaligned. Missing end 
pipe at NW. Does not appear to meet code requirements. 

8-Pedestrian/Vehicular Hazard 

002500 8th Avenue SE Abutment - Wingwalls Cap block at AB2 is loose, potential vehicle hazard. Slight rotation, deflection, and varying gap openings. 4-Continuing Movements 

8-Pedestrian/Vehicular Hazard 

Barrier – Posts  Posts connected to the loose MSE wall cap block are unstable. 
 

8-Pedestrian/Vehicular Hazard 
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2.3 DECK TESTING 

Additional Deck Testing was completed on six of the City’s most valuable assets to supplement the visual 
inspection results.  The results of the testing provide the information required to determine the approximate 
point at which the structure is within its’ service life with more accuracy.  Once this point is established the 
remaining service life can be estimated and subsequently repair, maintenance, and rehabilitation scenarios 
can be developed for the purpose of optimizing the life of the entire bridge structure. 

Reinforced concrete structures can be in one of four stages within its service life: 

1. Initial Shrinkage and Creep; 

2. Depassivation; 

3. Corrosion Development; and 

4. Damage. 

Several physical processes exist that result in structure deterioration, such as freeze/thaw, corrosion, alkali-
aggregate reactions (AAR), and fatigue.  These processes can work in isolation or combination depending 
on the structure’s age and the point at which the structure is within its service life.  For most structures 
corrosion of reinforcement is the primary deterioration mechanism, therefore the deck-testing program has 
been tailored to focus on corrosion related deterioration.   

A section of reinforcement embedded in concrete, will not normally corrode as a protective layer is formed 
around the reinforcement that prevents corrosion from occurring even though moisture and oxygen are 
present.  This protective layer will not breakdown unless external contaminants, such as chlorides or carbon 
monoxide (carbonation) are introduced into the concrete.  For the case of chloride induced corrosion, the 
presence of chlorides causes pitting corrosion to occur which spreads to general corrosion once it is 
entrenched.  For carbonation, the pH of the concrete around the reinforcement is reduced to the point that 
the concrete no longer provides a passive environment to the reinforcement, and general corrosion begins.  
Once these contaminants have been introduced and the protective layer compromised, corrosion is 
initiated.  This leads to the initiation of corrosion by-product, commonly known as rust, which is an expansive 
material.  Over time the corrosion continues, and the corrosion by-product develops pressure on the 
surrounding concrete which will lead to delamination.  Once a delamination forms, additional chlorides, 
moisture, and oxygen, penetrates through the resulting cracks and down to the reinforcement, thereby 
increasing the corrosion rate and ultimately the extent of damage. 

The stage in which a structure is within its service life dictates the available management strategies for that 
structure.  The most cost-effective strategies a bridge owner can implement are generally preventative 
maintenance and proactive rehabilitation strategies.  These strategies are only available to the owner if the 
bridge is in the first three stages of its service life.  However, visual inspections typically identify material 
defects such as a delamination, which indicate the structure is already in the Damage stage of its service 
life.  If this is the case, a reactive rehabilitation strategy is the owner’s only option, which may not present 
the lowest life cycle cost over the structure’s service life.  Deck Testing will accurately identify elements in 
the first three stages of its service life.  For example, chloride sampling determines the depth in which 
chlorides have penetrated into the concrete and can be compared to clear cover readings to determine 
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chloride levels at the rebar.  Rehabilitation strategies are then developed with associated timing to ensure 
the work is completed at the optimal time.  Without this additional testing, rehabilitations can be: 

• Performed sooner than necessary as expenditures occur before the element has reached the 
end of its service life; or 

• Miss the optimum time for repairs thereby increasing the potential for damage and ultimately 
costs once the work is performed. 

Therefore, it was strongly recommended that additional testing to be conducted on the City’s largest and 
most valuable assets. 

The additional testing consisted of: 

• Delamination testing (chain drag); 

• Chloride sampling; 

• Concrete clear cover readings; and 

• CSE Testing (if bridge was testable). 

The following 6 structures received additional deck testing: 

• Main Street Southbound Bridge; 

• Manitoba Street 300 Block Bridge; 

• Manitoba Street East Bridge;  

• Blackfoot Bridge; 

• 9th Avenue S.W. Viaduct Bridge; and 

• 4th Avenue S.W. Viaduct 

Individual Deck Testing Reports have been created for each of these structures, which can be found in 
Volume 3 of this report.  They include more information on the individual test methods, background on deck 
testing, test results, rehabilitation strategies, life cycle costing, and recommendations. 

2.4 LOAD RATING 

Load ratings were performed on three structures in the City’s Inventory.  These structures are: 

• 4th Avenue SW Viaduct; 

• 9th Avenue SW Viaduct; and 

• Main Street Southbound. 

The load ratings followed the method identified in the Saskatchewan Ministry of Highways and 
Infrastructure’s Bridge Guidelines document.  These load ratings were developed to help the City officials 
determine if overweight vehicles can be safely accommodated on these three bridges.  
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One bridge in particular proved to be a weak bridge.  The 4th Avenue SW Viaduct consists of three distinct 
structures built in 1929, 1965 and 1989.  A current load limit for vehicles of 10 tonnes is in place and it 
should be kept in place.  A detailed load rating report for this structure is located in Volume 4 of the report.  
With this load rating, fire trucks and city buses are not allowed to cross this bridge.  Strengthening of the 
entire 1929 structure would need to take place to increase the load carrying capacity of the structure.  This 
strengthening could take place with the deck rehabilitation, but detailed engineering analysis would need 
to be performed to determine if and how the strengthening could be accomplished.   

 

The 9th Avenue SSW Viaduct has a concrete bridge deck supported on two steel girders.  The girders are 
supported on concrete piers and abutments.  Because this structure has only two main girders, it is 
classified as a fracture critical bridge.  If one of the girders is damaged or suffers a failure, there is no 
alternate path for the loads to go and this could lead to a total collapse of the structure.  SMHI’s bridge 
evaluation manual was used to analyze the bridge and it was found that the bridge can support all legal 
loads and some overweight loads.  A detailed load rating report including the bridge load chart are included 
in Volume 4 of this report.  

The Main Street South Bound structure is a recast, prestressed concrete bridge supported on cast-in-place 
concrete caps and abutments which in turn are supported on prestressed concrete piles.  The governing 
element on this bridge is the cast-in-place concrete cap.  This bridge can support all legal loads and some 
overweight loads.  A detailed load rating report including the bridge load chart are included in Volume 4 of 
the report.   

     

2.5 APPRAISAL EVALUATIONS 

The City of Moose Jaw identified a list of components that were to be compared with the most recent 
provincial/federal codes and standards to identify deficiencies at each structure.  This list of components 
was reviewed and expanded on to ensure all aspects of each structure were accounted for when developing 
management strategies.  Information from the appraisal evaluations was entered into the BMS to generate 
Sufficiency Index, which is discussed in greater detail in Section 3.3.   

The importance of appraisal evaluation and corresponding sufficiency index cannot be overstated as they 
significantly affect the management strategy selection for each structure.  For example, a structure’s 
condition rating can produce a recommendation to repair the structure, but if the structure cannot accept 
legal loads and is undersized hydraulically; a more appropriate strategy could be replacement.  This 
situation may allow the City to defer the cost of the repairs until the structure reaches the end of its service 
life and requires replacement.  At which time a structure designed to accept legal loads complete with an 
adequate hydraulic opening can be installed.  A replacement may also provide an opportunity to apply for 
cost sharing with provincial and federal authorities.  This can result in significant cost savings to the City.  
Of note, annual monitoring may be required to ensure public safety while repairs are deferred until the 
structure is replaced 
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Appraisal Evaluations were completed to assess a bridge in relation to the level of service that it provides 
on the network of roads it serves.  Each individual component was compared to a similar component as if 
it was on a new structure designed to the most recent codes.  These ratings identify deficiencies that expose 
the City to risk.  For example, the latest codes and standards indicate approach guardrails should be 
installed at all structures to protect vehicles from the hazards at a bridge, yet there are several structures 
in the City’s inventory that do not have approach guardrails.  In the event of an accident, the City may be 
held liable for the costs associated with the accident.  It is unrealistic to upgrade the all of these components 
on all structures to the most recent codes and standards; therefore, the City should identify the deficiencies 
that expose them to the highest level of risk and apply corrective action.  Section 4.3.3 provides a prioritized 
schedule of appraisal upgrades. 

The following is a list of components that were evaluated at each structure along with the code or standard 
that they were compared to. Applicable excerpts of these codes and standards can be found in Appendix 
B. 

• Signage (Hazard and Clearance) – Saskatchewan Ministry of Highways and Infrastructure (SMHI) 
Standard Plans and Transportation Association of Canada (TAC) – Roadside Design Guide;  

• Sidewalks (Width and Safety) – City of Regina – Standard Sidewalk Drawing; 

• Guardrails (Approach and Bridge) – Canadian Highway Bridge Design Code CSA-S6-06 and 
Alberta – Roadside Design Guide 

o For the approach guardrails, the geometry, transition to bridge, and end treatment were 
evaluated; 

• Handrail Geometry - Canadian Highway Bridge Design Code CSA-S6-06.; 

• Deck Geometry (Width and Vertical Clearance) – SMHI Standard Plans. 

• Vertical and Lateral Under Clearances for Subways - SMHI Standard Plans and TAC. 

• Load Capacity – SMHI Standard design procedures.  SMHI was contacted to determine current 
design standards.  SMHI does not have a published document but a draft version of their BE100 
Bridge Evaluation Guidelines was used. 

o Load ratings were only required for three bridges in our assignment.  The 4th and 9th Avenue 
Viaducts along with the Main Street Southbound bridge were evaluated according to the 
BE100 guideline.  These loads ratings are summarized in Volume 4 of this report.  

o The other bridges were not evaluated but, load capacity information for each structure was 
gathered during our review of historic bridge documents and is summarized in Table 2.5. 
A chart has also been included to provide a graphical representation of City’s bridges that 
do not meet current load capacity requirements.  From our review, 26% or 4 out of 15 
structures that carry vehicular traffic do not meet current load carrying capacity 
requirements, which is much higher when compared to inventories in other jurisdictions.  
The City should set a goal to reduce the number of load posted structures by strengthening, 
replacing or decommissioning deficient structures. 

• Hydraulic Capacity - Saskatchewan Ministry of Highways and Infrastructure Standard design 
procedures.  SMHI was contacted to determine current design standards.  SMHI does not have a 
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published document but there is a Guide to Bridge Hydraulics published by the Transportation 
Association of Canada that does provide some guidance. 

o The Saskatchewan Ministry of Highways and Infrastructure is currently designing new 
structures to have a minimum 300mm freeboard (clearance to underside of structure) at a 
1:50 year flood event.  Many jurisdictions have increased the hydraulic capacity in their 
new designs to 1:100 year flood event or more. 

• Lighting Requirements – IES and TAC recommended practice.  

Refer to Table 2.3 and Table 2.4 for the appraisal evaluation for each structure.
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Table 2.3 – Appraisal Evaluation – Bridges  

Structure 
ID Structure Name 

Signage1,5 Sidewalk Guardrail 

Handrail3 Lighting 

Deck 
Geometry1,4 

Under 
Clearances1,4 

Load 
Capacity1 

Hydraulic 
Evaluations1 

Comments 
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001010 Main Street Northbound  N.A.      N.A.  N.A. N.A. N.A.   
Structure is being replaced. Evaluate structure post 
construction.  

001020 Main Street Southbound  N.A.      N.A.  N.A. N.A. N.A.   Hazard signs are not installed. No approach guardrail.  

001030 
Manitoba Expressway 
Westbound 

 N.A. N.A. N.A.   N.A. N.A.  N.A. N.A. N.A.   No hazard signs at the time of inspection.  

001040 Manitoba Expressway Eastbound  N.A. N.A. N.A.   N.A. N.A.  N.A. N.A. N.A.   No hazard signs at the time of inspection.  

001050 Manitoba Street East  N.A. N.A. N.A.   N.A. N.A.  N.A. N.A. N.A.    

001060 Manitoba Street (300 Block)  N.A.      N.A.  N.A. N.A. N.A.   Hazard signs are not installed 

001070 Sioux Bridge        N.A.   N.A. N.A.   
Imperial clearance sign and not attached properly. No 
Approach guardrail.  

001080 Coteau Street East  N.A.      N.A.  N.A.    N.A. 
Posted at 4 tonnes. Hazard signs are not installed. No 
approach guardrail.  

001090 Blackfoot Bridge  N.A.      N.A.  N.A. N.A. N.A.   
Hazard signs are not installed. to bridge transition are 
inadequate.  

001110 7th Avenue SW   N.A.   N.A. N.A.  N.A.  N.A. N.A. N.A.   Closed for vehicular Pedestrian only. Hazard sign missing.  

001120 24th Avenue SW  N.A. N.A. N.A.   N.A. N.A.  N.A. N.A. N.A.   Some hazard signs are missing and detached 

001130 9th Avenue SW Viaduct  N.A.      N.A.  N.A.     
Hazard signs are not installed. Reflective tape is missing on 
guardrail posts.  

001140 4th Avenue SW Viaduct  N.A.      N.A.  N.A.     Posted at 10 tonnes. Missing hazard signs.  

001150 Corstorphine Bridge  N.A. N.A. N.A.   N.A. N.A.  N.A. N.A. N.A.   
Hazard signs are not installed. Approach guardrail end 
treatments and transitions are inadequate. 

001160 Cree Bridge  N.A. N.A. N.A.    N.A.  N.A. N.A. N.A.   
Pedestrian only. No Hazard signs in place. No approach 
guardrail.  

1. Compared to the Saskatchewan Ministry of Highways and Infrastructure Specification 
2. Compared to City of Regina 
3. Compared to the Canadian Highway Bridge Design Code (CSA S6) 
4. Federal Highway Administration’s Recoding and Coding Guide for the Structure Inventory and Appraisal of the Nations Bridges. 
5. Transportation Association of Canada (TAC) – Roadside Design Guide. 

Legend: 
  - Meets Design Code or Standard 
  - Does Not Meet Design Code or Standard 
N.A.      – Not Applicable 
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Table 2.4 – Appraisal Evaluation – Subways 

Structure 
ID Structure Name 

Signage1,5 Sidewalk Guardrail 

Handrail3 Lighting 

Deck 
Geometry1,4 

Under 
Clearances1,4 

Load 
Capacity1 

Hydraulic 
Evaluations1 

Comments 
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001010 Main Street Northbound  N.A.      N.A.  N.A. N.A. N.A.   
Structure is being replaced. Evaluate structure post 
construction.  

001020 Main Street Southbound  N.A.      N.A.  N.A. N.A. N.A.   Hazard signs are not installed. No approach guardrail.  

001030 
Manitoba Expressway 
Westbound 

 N.A. N.A. N.A.   N.A. N.A.  N.A. N.A. N.A.   No hazard signs at the time of inspection.  

001040 Manitoba Expressway Eastbound  N.A. N.A. N.A.   N.A. N.A.  N.A. N.A. N.A.   No hazard signs at the time of inspection.  

1. Compared to the Saskatchewan Ministry of Highways and Infrastructure Specification 
2. Compared to City of Regina 
3. Compared to the Canadian Highway Bridge Design Code (CSA S6) 
4. Federal Highway Administration’s Recoding and Coding Guide for the Structure Inventory and Appraisal of the Nations Bridges. 
5. Transportation Association of Canada (TAC) – Roadside Design Guide. 

Legend: 
  - Meets Design Code or Standard 
  - Does Not Meet Design Code or Standard 
N.A.      – Not Applicable 
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Table 2.5 – Load Capacities 

Structure 
ID Structure Name 

Original 
Design 
Load 

Original 
Design 

GVW (kg) 
Load Rating Status 

001010 Main Street Northbound CL-750 - Structure is being replaced. 

001020 Main Street Southbound 
HS 20 32,660  Completed in 2018. Safe for all non-

permit vehicles. 

001030 
Manitoba Expressway 
Westbound 

HS 20-44 32,660 Completed 2005. Safe for all non-permit  
vehicles. 

001040 
Manitoba Expressway 
Eastbound 

HS 20-44 32,660 Completed 2005. Safe for all non-permit  
vehicles. 

001050 Manitoba Street East MS 200 36,700 Completed 2005. Safe for all non-permit  
vehicles. 

001060 Manitoba Street (300 Block) 
HS 15 24,490 Completed 2002 Rehabilitation. Safe  

for all non-permit vehicles. 

001070 Sioux Bridge 
Unknown - Completed 2007. Not safe for non-permit 

vehicles. Currently posted for 10 tonnes. 

001080 Coteau Street East 
20 tonne  

2-axle 
vehicle 

 Completed 2008. Not safe for non-permit 
vehicles. Currently posted for 4 tonnes. 

001090 Blackfoot Bridge CS 400 40,770 Not completed. 

001110 7th Avenue SW  
Unknown - Completed in 2007.  Not safe for non-

permit vehicles.  Currently posted at 7 
tonnes. 

001120 24th Avenue SW Unknown - Not completed. 

001130 9th Avenue SW Viaduct HS 20-44 32,660 Completed 2018. Safe for all non-permit  
vehicles. 

001140 4th Avenue SW Viaduct 

MS 200 -
1989 

Structure. 
Unknown 
for 1930 
and 1965 
Structures 

36,700 Completed 2018.  Not safe for non-
permit vehicles.  Currently posted for 10 
tonnes. 

001150 Corstorphine Bridge CL 625 63,710 Not completed. 

001160 Cree Bridge Unknown - Not completed. 

 



      

Condition and Evaluation of Inventory  
      

2.17 
 

2.6 HYDRAULIC EVALUATIONS 

All structures over water received a hydraulic evaluation to determine their hydraulic capacity and condition 
of the stream.  The following information was reviewed before determining the hydraulic capacities of the 
structures on Moose Jaw River and Thunder Creek: 

• Original HEC-2 model for Moose Jaw River, Reach 3 

• Original HEC-2 model for Moose Jaw River, Reach 2 

• Original HEC-2 model for Thunder Creek 

• Moose Jaw Hydraulic Study Report in 1980 

• Flood Peak Potential at Moose Jaw Hydrology Report in 1978 

• EarthTech Bridge Inventory Re-evaluation Report in 2005 

• Golder Associates Ltd. Dam Inspection Report in 2005 

• 1:2000 scale, FDRP 0.5m contour maps for Moose Jaw 

• Latest design drawings / plans for the structures 

In 2012, HEC-RAS software was used in the analysis to determine the 1:25, 1:50, 1:100 and 1:500 flood 
elevations at the bridges and dams located on Moose Jaw River and Thunder Creek. The original HEC-2 
model files were provided by the City of Moose Jaw and then imported into HEC-RAS. File conversion 
inconsistencies and modeling parameters were fixed in HEC-RAS to ensure that the converted models 
were running properly. The converted HEC-RAS models were then re-calibrated by using the 1974 
historical flow values and initial water elevations published in the Moose Jaw Hydraulic Report in 1980. By 
comparing the results published in the 1980 hydraulic report, the updated HEC-RAS models were calibrated 
to within 0.1m of the values published in the report. 

After the models were updated, the design flow values corresponding to 1:25, 1:50, 1:100 and 1:500 events 
were entered, and the flood water elevations were calculated.  The design flow values for different return 
periods were obtained from the Saskatchewan Environment Hydrology Report “Flood Peak Potential at 
Moose Jaw” published in May 1978. Additional historical flow values were obtained from the hydrometric 
gauging stations monitored by Water Survey of Canada. Table 2.6 summarizes different flow values used 
for Moose Jaw River and Thunder Creek.  
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Table 2.6 – Flow Values 

Flow Values for Moose Jaw River and Thunder Creek 

HEC-RAS Model Moose Jaw River, 
Reach 2 

Moose Jaw River, 
Reach 3 

Thunder Creek 

Station Number 05JE006 05JE001 05JG003 

Station Name Moose Jaw River 
Near Burdick 

Moose Jaw River Above 
Thunder Creek 

Thunder Creek at Moose 
Jaw 

Historical / Design 
Flood Events 

Peak Flow (m3/s) Peak Flow (m3/s) Peak Flow (m3/s) 

1:25 204 164 68 

1:50 266 210 85 

1:100 334 255 106 

1:500 481 368 149 

Year 1974 368 261 123 

The re-evaluated 1:25, 1:50, 1:100 and 1:500 flood elevations at the bridges and dams located on Moose 
Jaw River and Thunder Creek are summarized in Table 2.7 on the following page. The 1:500 flood 
elevations published in the 2005 EarthTech Inventory Re-Evaluation Report and the 1980 Moose Jaw 
Hydraulic Report are presented for comparison purposes. Although the HEC-RAS model was calibrated to 
within 0.1m of observed elevations, without verifying the accuracy of the structures’ elevations, the overall 
hydraulic capacity estimates could subject to greater variance. With the request from the City, Stantec was 
able to record elevation of 13 of 14 structures that are over a waterbody.  
 
Over 50% or 7 out of 13 structures over water that was evaluated were found to be hydraulically undersized 
based on SMHI’s current design parameters. This is much higher when compared to inventories in other 
jurisdictions.  The City should set a goal to reduce the number of load posted structures by replacing 
deficient structures over time. Especially the 38.5% of structures that cannot withstand a 1:25 year probable 
storm. Table 2.7 is a summary of the hydraulic evaluation for each. 

As part of the detailed visual inspections the condition of the streams, embankments, and slope protection 
were rated and comments for each structure can be found in the Table 2.8. Channel profiles have been 
created for all applicable structures over a waterbody and can be found in Appendix C.  They illustrate the 
general shape stream bed and show elevations for the water level at the time of the inspection, flood 
elevations for 1:25 and 1:50, and the underside of structure.  Of note, channel profiles were not created for 
4th Avenue S.W. Viaduct or 9th Avenue Bridge. 
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Table 2.7 – Hydraulic Evaluation Summary 

River Structure 
1:500 Flood 

Elevation (m) 
2005 

EarthTech Report 

1:500 Flood 
Elevation (m) 

1980 Moose Jaw 
Hydraulic Study 

1:500 Flood 
Elevation (m) 

2012 
Re-evaluations 

1:100 Flood 
Elevation (m) 

2012 
Re-evaluations 

1:50 Flood 
Elevation (m) 

2012 
Re-evaluations 

1:25 Flood 
Elevation (m) 

2012 Re-evaluations 
Top of Structure 

Elevation (m) 
Underside of 

Structure 
Elevation (m) 

Approximate 
Freeboard Clearance 
for 1:50 Flood Event 

(m) 

M
oo
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aw
 R

iv
er

, 
R

ea
ch

 3
 Cree Bridge - - - - - - 542.8 541.6 - 

7th Ave. SW Bridge 545.5 545.5 545.0 544.4 543.8 543.3 544.41 543.8 0.0 

M
oo

se
 J

aw
 R

iv
er

, R
ea

ch
 2

 

Blackfoot Bridge 540.5 541.5 541.4 540.5 540.0 539.6 541.7 540.6 0.6 

Sioux Bridge 541.2 541.2 541.2 540.3 539.8 539.5 542.4 541.2 1.4 

3rd Ave CPR Dam N/A 540.6 540.7 540.0 539.6 539.3   N/A N/A 

Manitoba Street (300 block)  540.2 540.4 540.6 539.8 538.8 538.3 540.0 538.2 -0.6 

Manitoba Expressway Westbound 540.0 539.7 539.7 539.1 538.0 537.6 539.8 539.2 1.2 

Manitoba Expressway Eastbound 539.9 539.5 539.5 539.1 538.0 537.5 539.8 539.2 1.2 

Manitoba Street East 539.2 539.2 539.2 539.0 537.7 537.2 538.6 537.6 -0.1 

Gulf Dam N/A 538.1 538.0 537.4 537.1 536.7 537.92 N/A N/A 

Corstorphine Bridge 537.3 N/A 537.4 536.9 536.2 535.7 536.1 535.5 -0.7 

Th
un

de
r C

re
ek

 24th Ave SW Bridge 544.8 544.8 545.0 544.6 544.5 543.9 544.4 543.9 -0.6 

9th Ave SW Bridge N/A 542.2 542.3 541.9 541.8 541.7 553.41 551.71 9.9 

4th Ave SW Bridge N/A 541 541.0 540.5 540.3 540.0 551.21 550.41 10.1 

Main Street Southbound 541.1 540.8 540.8 540.3 540.1 539.8 539.8 539.3 -0.8 

Main Street Northbound 541.1 540.8 540.7 540.3 540.1 539.7 540.31 539.51 -0.6 

1. Elevation estimated in 2012.  
2. Elevation based on 2005 EarthTech Report 
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Table 2.8 – Conditions of Streams and Waterways 

Structure ID Structure Name Element Observation 

001010 Main Street Northbound 
Embankments 

Adjacent to structure only. Greater than 30% loss at LHS and stream has widened at end 1 of outlet. Vertical faces of embankment at AB2, RHS 
appears unstable. Construction currently ongoing at Abutment 1, LHS. 

Slope Protection 
Adjacent to structure only. Rip rap and vegetation protect embankments. Approximately 40% loss at Abutment 1, LHS. Greater than 40% loss at 
abutment 1, RHS and greater than 60% loss at abutment 2, RHS. Temporary structure at abutment 1, RHS.  

Streams and Waterways 
Slight scour and degradation below structure. Stream has widened at inlet resulting in stream flow at parts of the inlet not previously subject to stream 
flow. Construction currently ongoing at Abutment 1, LHS. 

001020 Main Street Southbound 
Embankments 

Approximately 25% loss along stream bank at AB2, LHS and AB1, RHS. Stream banks on downstream side appear recently cut-back and may be 
unstable. Cracks/slips in embankments were found. Remainder have less than 10% loss.  

Slope Protection 
Rip rap at abutments. Abutments are covered with silt. Slight material loss at both abutments. Approximately 40% loss at AB1, RHS and LHS and at 
AB2, RHS.  

Streams and Waterways 
Bend in stream at upstream side but appears to pass through center of structure. Slight degradation and widening on downstream side of structure. 
Construction ongoing on SE side of bridge on embankment. 

001030 Manitoba Expressway Westbound Embankments Stream banks are slightly eroded at all corners. Slight material loss at all locations. 

Slope Protection 
Approximately 60% of embankment is exposed at Abutment 2. Rip rap in place at Piers 1, 2 and 7. Rip rap and coconut mats at Abutment 1 and LHS. 
Corners are well vegetated with slight material loss. 

Streams and Waterways 
Stream banks are slightly eroded, and stream has slightly shifted towards Abutment 2 with slight silt deposits and aggradation on embankment. Slight 
degradation below structure. 

001040 Manitoba Expressway Eastbound Embankments Slight loss of material at Abutment 2, remainder has no loss of material. 

Slope Protection No slope protection at Abutment 2. Remainder has slight material loss.  

Streams and Waterways Slight scour and degradation of stream banks below structure. Silt deposits and aggradation at Pier 7. 

001050 Manitoba Street East Embankments Slight material loss at wingwalls and >30% loss at abutments. 

Slope Protection Vegetation with rip rap at toe of slope and minimal rip rap and >60% loss of material at abutments. Slight material loss at 4 corners. 

Streams and Waterways High pressure dam below structure. Slight scour/degradation below structure. Not well defined on either end of structure. 

001060 Manitoba Street (300 Block) 
Embankments 

Wingwall at Abutment, LHS is rotating due to soil pressure. >30% loss at both abutments and wingwalls at abutment 2. Remainder has slight material 
loss. 

Slope Protection >60% loss in front of both abutments. >30% loss in front of wingwalls at Abutment 2. Remainder has slight material loss. 

Streams and Waterways 
Debris caught on upstream side at underside of structure, which suggests water levels were above underside. Slight degradation below structure. 
Stream banks are eroded on downstream side and appear to unstable at NW. 

001070 Sioux Bridge 
Embankments 

AB1: Embankments adjacent to structure are significantly eroded and are unstable (>30% loss). Erosion extends behind wingwall, allowing stream flow 
against approach road. 

Slope Protection 
Non-existent in front of abutment walls. Greater than 60% vegetation loss on embankments adjacent to structure at AB1. Less than 20% vegetation 
loss on embankments adjacent to structure at AB2.  
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Structure ID Structure Name Element Observation 

Streams and Waterways Stream shifted towards AB1 with significant loss of embankment material. Water could potentially flow against approach road or behind abutment. 

001080 Coteau Street East Embankments 
Embankments are steep, but stable. Approximately 10% material loss below abutments. AB2, RHS embankment has 
failed, a barricade has been placed. 

Slope Protection Approximately 10% vegetation loss at all locations. 

001090 Blackfoot Bridge Embankments 
Approximately 15% loss of material at toe of slope at abutment 1, RHS and LHS. Slight material loss in front of abutment 1 and at all 3 locations at 
abutment 2. 

Slope Protection Concrete rip rap and vegetation at abutment 2, RHS and LHS is partially covered in silt, approximately 25% loss of material. 

Streams and Waterways Stream banks are cut-back on either side of structure, but still passes through center of bridge. 

001110 7th Avenue SW  Embankments 
Embankment at abutment 2 is unstable at both sides, greater than 30% erosion of stream banks at corners. Steep and undermining at abutment 2 
wall with approximately 20% loss. Approximately 20% loss at abutment 1 wall and slight material loss at corners.  

Slope Protection No slope protection in front of abutments. <20% loss of material in front of wingwalls.  

Streams and Waterways 
Stream has shifted towards AB2. Debris caught in piers 2, 3 & 4 at cap of pier 4 which suggests water levels were at underside of structure. Unstable 
stream banks along north on both sides of structure. Moderate aggradation & silt deposits in spans 1 & 2. 

001120 24th Avenue SW Embankments Water extends to abutments, no embankments at abutments. Approximately 15% to 25% loss of material at all locations. 

Slope Protection 
Water extends to abutments, no slope protection at abutments. Vegetation with concrete rip rap at abutment 2, LHS and at abutment 1, RHS. Slight 
loss of material at all locations.  

Streams and Waterways Stream banks cut-back at upstream wingwalls, subjecting them to stream flow. 

001130 9th Avenue SW Viaduct Embankments Slight material loss at wingwalls. Remainder has no observed defects. 

Slope Protection Slight settlement at top of slope protection, functioning as intended. Slight loss of material at wingwalls. 

Streams and Waterways  

001140 4th Avenue SW Viaduct Embankments Slight erosion trenches and slight loss of material at all locations. Fill is to underside of structure at Abutment 1. 

Slope Protection No slope protection in front of Abutment 1. Slight vegetation loss in front of wingwalls. Concrete slope protection is heaving and cracking. 

Streams and Waterways Meandering stream with slight degradation. 

001150 Corstorphine Bridge Embankments 
Retaining wall in-place at abutments and wingwalls. Slight loss of material at AB2, LHS and AB1, RHS and approximately 20% loss of material AB1, 
LHS and AB2, RHS. Undermining of both abutment walls. 

Slope Protection Minimal rip rap around retaining walls, greater than 60% loss of material.  

Streams and Waterways 
Slight scour and degradation below structure. Significant loss of rip rap and embankment material at retaining walls. Stream appears to have widened 
on both sides of the structure. 

001160 Cree Bridge Embankments Water extends to abutments. Remainder has <30% material loss. 

Slope Protection No slope protection in front of abutments. Remainder has slight material loss.  

Streams and Waterways Stream is well defined. 
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2.7 LIGHTING REQUIREMENTS 

In order to properly determine if each of the underpasses in the City of Moose Jaw’s inventory requires 
additional lighting, there will need to be additional work that was not included in our work.  The costs for the 
work on the four underpasses reviewed in the 2017 inventory re-evaluation is included in our 1-5 year costs. 

The process to determine if additional luminaires are required for each structure is described here.  The 
utility which owns and operates and maintains the existing lighting in the immediate area surrounding each 
underpass would need to supply the engineer with the existing lighting base plans indicating the location, 
wattage and type of luminaire.  The existing as built will normally have this information but there may be 
missing information from SaskPower that will require additional survey information to be determined in the 
field.  Once all the information has been gathered, a lighting model will be created using IES(Illuminating 
Engineering Society) and TAC (Transportation Association of Canada) recommended practices for the 
luminance, illuminance and glare calculation grids.  The underpasses are modeled in 3D using the deck 
height and width.  The abutments are used as end treatments to create something similar to a tunnel with 
consideration to the pavement reflectance through the area.  This effectively builds an area in which the 
deck of the structure creates a shadow on the roadway with consideration to the existing luminaires and 
models the need for additional lights placed on the piers, abutments, MSE walls or intermediate diaphragms 
on the girders.   

In some cases, the geometry of and placement of the roadway luminaires outside of the structure negate 
the need to place wallparks, (wall mounted light fixtures) or equivalent on the structure.  This need is subject 
to the design heights and relationship between their offsets and height to the structure and the distribution 
type.   

The four subway structures inspected in the 2017 re-evaluation and some issue with the lighting 
requirements are descried below: 

Athabasca Street Subway. 

This structure has a single rail line travelling over Athabasca Street.  There is a sidewalk running on both 
the north and south side of the roadway.  These sidewalks pass through the concrete tunnel at both ends 
of the subway.  A lighting study is recommended here to determine if the existing street lights will provide 
enough light to the tunnels for the sidewalks and to determine if additional lighting is required under the 
structure.   

Fairford Street Subway 

This structure has a single rail line travelling over Athabasca Street.  There is a sidewalk running on both 
the north and south side of the roadway.  These sidewalks pass through the concrete tunnel at both ends 
of the subway.  A lighting study is recommended here to determine if the existing street lights will provide 
enough light to the tunnels for the sidewalks and to determine if additional lighting is required under the 
structure.   
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2nd Avenue Subway 

This structure carries 5 (five) rail lines over 2nd Avenue.  A sidewalk is located on both sides of 2nd Avenue.  
Since this bridge is quite wide, there is a large tunnel effect created by the structure.  There are some 
existing luminaires placed on the pier to light up both sides of the pier, but it is not known what type they 
are or if they are in working order. A lighting study is recommended to determine what improvements need 
to be performed on this structure.   

8th Avenue SE Subway. 

This structure carries 2 (two) rail lines over 8th Avenue.  This structure is also a very tall structure with a 
cast in place concrete wall on the south side of the overpass and a MSE (Mechanically Stabilized Earth) 
wall on the north side of the structure.  There are no luminaires attached to the structure at this time.  There 
is one light standard south of the overpass.  With this limited number of luminaires, a lighting study is 
recommended for this overpass. 

For all of the overpasses there may be some cost sharing available due to the board orders that exist with 
these structures.  The City of Moose Jaw will need to negotiate and possible cost sharing requirements 
with Canadian Pacific Railway for both the 8th Avenue and 2nd Avenue subways.  The City of Moose Jaw 
will need to negotiate any cost sharing responsibilities with Southern Rails Cooperative for both the 
Athabasca and Fairford Street subways.  This may take some time and the City is advised to start 
negotiations well in advance of the lighting studies to ensure that funding for   the studies are in place before 
the work is carried out and to confirm that permission is obtained to enhance the existing lighting at these 
structures.   

2.8 SUBWAY MAINTENANCE RESPONSIBILITIES 

The City of Moose Jaw included six subways that were to be re-evaluated as part of this assignment.  The 
subways are bridges carrying railway traffic over top of the City’s roads.  Of the six subways, three are 
operated by Canadian National Railway (CNR) and the other three by Canadian Pacific Railway (CPR).  In 
addition to the subways, the City has three bridges that operate over top of CNR and CPR rail lines. It was 
also found that the rail tracks running under Coteau Street is operated by Southern Rail Cooperative, a 
short line rail company, which would eventually connects to CN tracks. In preparation of the 2012 report, 
the maintenance agreements were requested from the City of Moose Jaw to determine their responsibility 
at each structure.  The City of Moose Jaw was not able to produce the maintenance agreements; therefore, 
the railway companies were contacted to provide any available information.  The railway companies were 
unwilling to provide information and indicated the Canadian Transportation Agency (CTA) would have to 
provide the requested documents. 

CTA could not begin their file search without having the subdivision and mile marker for each structure, 
which are used in their naming convention and filing system.  The subdivisions and mile markers were 
provided by the Rail Services Branch of the Saskatchewan Ministry of Highways and Infrastructure.  Upon 
providing the correct structure names, CTA completed an extensive search of its files to retrieve all pertinent 
board orders and agreements that discussed maintenance responsibilities for the City’s subways and 
bridges over rail lines. 
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Table 2.9 provides a summary of this information, the board orders and agreements referred to in the table 
can be found in Appendix D. 

The maintenance responsibilities at a few structures remains to be unclear as the documents that were 
provided do not clearly state the agreement between the railway company and the City.   CTA indicated the 
maintenance responsibilities generally lie with the agency that proposed construction of the bridge and built 
in the other’s right-of-way.  The industry standard terms “Senior” and “Junior” refer to the agency already 
established at the location of the crossing and the agency that proposed the grade separation, respectively. 
 
This investigation revealed some surprising results. For example, the Coteau Street Bridge over the CNR 
line was built by CNR in the City of Moose Jaw’s right-of-way.  Therefore, the City would be “Senior” and 
CNR “Junior”, which may suggest that CNR is responsible for maintenance.  However, the City has 
previously hired consultants to complete inspections, load ratings, and make repair recommendations, 
which suggests the City has assumed the responsibility for maintenance.  It appears that the City does not 
have a clear understanding of their responsibilities at these structures. Therefore, it is highly recommended 
that a thorough investigation must be conducted to determine the maintenance agreement at each these 
structures. This may result in an immense cost savings for the City of Moose Jaw, as the costs can be 
shared or completely paid by the railway companies.  

Assumptions for maintenance responsibilities at each structure were made because this additional 
investigation is beyond the scope of work for this project. 
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Table 2.9 – Railing Crossing Maintenance Responsibility 

 

Structure 
ID Structure Name Railway Name Railway 

Company 
Board Order 

No. 
Date of Board Order 

or Agreement 
Maintenance 

Responsibility Comments 

Bridges 

001080 Coteau Street East Mile 86.6 Avonlea 
Subdivision CN 24464 November 22, 1915 City of Moose Jaw 

The Board authorized CN to build a bridge over the rail line at Coteau St., which suggests the City 
of Moose Jaw is "Senior" and CN is "Junior".  Unless another agreement states otherwise, it 
appears CN is responsible for maintenance. Previously, the City of Moose Jaw had consultants 
complete the inspections and load ratings on this bridge to determine repairs, which suggests the 
City is responsible for maintenance.  The City of Moose Jaw should complete an additional 
investigation to determine maintenance responsibilities. 

001130 9th Ave. S.W. Mile 1.02 Swift 
Current Subdivision CP 27890 November 3, 1978 City of Moose Jaw The board order states the City is responsible for maintenance of this structure. 

001140 

4th Ave. S.W. (1989) Mile 0.45 Swift 
Current Subdivision CP 1206 December 22, 1988 City of Moose Jaw and 

CP 

CP is responsible for maintaining the girders, deck, and piers.  The City is responsible for the 
asphalt and terra cotta architectural features.  The City of Moose Jaw has previously had 
consultants complete the inspections and testing on these spans to determine repairs.  This would 
suggest the City is responsible for maintenance; therefore, the City of Moose Jaw should complete 
an additional investigation to determine maintenance responsibilities. 

4th Ave. S.W. (1965) Mile 0.45 Swift 
Current Subdivision CP 115460 September 22, 1964 City of Moose Jaw The board order states the City is responsible for maintaining the north approach spans built in 

1965. 

4th Ave. S.W. (1930) Mile 0.45 Swift 
Current Subdivision CP Agreement November 1, 1929 City of Moose Jaw The agreement states the City is responsible for maintaining the structure built in 1930. 

Subways 

002000 Athabasca Street Mile 87.3 Avonlea 
Subdivision CN 28714 August 8, 1919 CN 

The Board authorized CN to build a bridge at Athabasca Street, which suggests the City of Moose 
Jaw is "Senior" and CN is "Junior".  Unless another agreement states otherwise, it appears CN is 
responsible for maintenance.  Stantec has assumed the City is responsible for the retaining walls, 
sidewalk, and railings below the structure.  The City of Moose Jaw should complete an additional 
investigation to determine maintenance responsibilities. 

002200 Fairford Street East Mile 87.5 Avonlea 
Subdivision CN 33921 July 18, 1923 CN CN is responsible for maintenance on the structure.  Stantec will assume the City is responsible for 

the sidewalks, handrails, and retaining walls below to the structure. 

002400 2nd Ave. S.E. Mile 135.0 Indian 
Head Subdivision CP Agreement November 28, 1912 Unknown 

The agreement indicates the City is responsible for the structure. The City applied for a structure to 
be built within CP's right-of-way, which suggests CP is "Senior" and the City is "Junior” The City 
constructed the masonry abutments, which have now been replaced, and CP constructed the 
superstructure and pier. Of note, CP is completing annual inspections on this structure.  Stantec 
has assumed the City is responsible for the retaining walls, sidewalk, and railings below the 
structure and CP is responsible for the remainder.  The City of Moose Jaw should complete an 
additional investigation to determine maintenance responsibilities. 

002500 8th Ave. S.E. Mile 134.27 Indian 
Head Subdivision CP 

Grade 
Separation 
Agreement 

September 14, 1999 City of Moose Jaw 

The City is responsible for substructure, superstructure, retaining walls, sidewalks at road level, 
roadway, lighting facilities, fences and roadway drainage systems.  CP is responsible for railway 
track structure including rail, ties, ballast, and other track material, railway drainage, railway 
communications including fiber-optic cable. 
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3.0 INVENTORY EVALUATION AND ANALYSIS 

The detailed visual inspections, deck testing, and structure evaluations discussed in Section 2.0 provided 
the necessary information to develop management strategies for each structure, which is the first step in 
generating a management plan for the City’s network of bridges over the next 20 years. 

The data from the inspections, testing and structure evaluations was entered into the Bridge Management 
System (BMS), which generated: 

• Bridge Condition Ratings, known as the Bridge Condition Index (BCI); 

• Sufficiency Index (SI); 

• Bridge Criticality and Urgency Ratings (BCU); 

• Risk Profiles for each structure; and 

• Asset Valuation and Remaining Service Life for each structure. 

The BMS uses the ratings, valuation information and risk profiles to compare available management 
strategies and select the strategy that will optimize its service life while expending the lowest total cost.  
The ratings and risk profiles are also used to prioritize the recommended work that needs to be completed. 
Table 3.1 summarizes the bridge condition index, sufficiency index, and bridge criticality and urgency 
ratings. 

3.1 BRIDGE CONDITION INDEX 

The Bridge Condition Index (BCI) is a single number assessment of a bridge’s condition based on the 
bridge’s economic worth.  The BCI is used as the primary indicator to determine a bridge’s structural quality 
and make management decisions on the structure.  These management decisions include; measurement 
of the structure’s performance, resource and budget allocation, and management strategy selection.  The 
BCI can also be used to make objective comparisons with other bridges or networks of bridges in other 
jurisdictions. 

A structure’s BCI is a value between 0 and 100, which is calculated using a formula that includes the 
economic value of the elements that make up the bridge.  The premise of the Condition Index is that each 
bridge element has an initial asset value when new, which will decrease as its condition deteriorates.  An 
element’s asset value can also increase if maintenance or rehabilitation is applied to restore the condition 
of that element.  The detailed visual inspections identified each element’s condition at the time of the 
inspection which was entered into the BMS.  The BMS is used to calculate the asset values of each element, 
which are used to formulate the condition index for the entire bridge.  Ultimately the condition index for a 
bridge is the ratio of the current element value to the initial element value for all elements on the bridge. 

The Bridge Condition Index of all structures in the inventory can be found in Table 3.1 on the following 
page.  The following scale can be used when reviewing the table: 
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• Good >70 and highlighted green as a graphical representation; 

• Fair ≥ 60 and ≤70 and highlighted yellow as a graphical representation; and 

• Poor <60 and highlighted red as a graphical representation. 

3.2 SUFFICIENCY INDEX 

The Sufficiency Index (SI) is a single number assessment of the level of service a bridge provides on the 
network of roads of which it serves.  An SI was generated for the bridges and subways in the City’s inventory 
based on the appraisal evaluations discussed in Section 2.5.  The following is a list of components that 
were evaluated at each structure: 

• Signage; 

• Sidewalks; 

• Approach and Bridge Guardrails; 

• Handrails; 

• Deck Geometry (Width and Vertical Clearances); 

• Vertical and Lateral Under Clearances for Subways; 

• Load Capacity; and 

• Hydraulic Capacity. 

A rating was given to each component that was evaluated, which are used to calculate the SI for the entire 
structure. Individual component ratings are weighted based on its importance.  For example, a structure’s 
load capacity rating has a larger impact on the sufficiency index compared to the handrail rating.  The BMS 
uses the SI in its analysis when comparing and selecting an appropriate management strategy for the 
structure. 

Sufficiency ratings are on a scale between 0 and 100, 100 indicates a structure with components that meet 
all current codes and standards.  Please note that Sufficiency ratings were not generated for the subways 
and dams as they do not fit the criteria for the sufficiency index calculations.  The following scale can be 
used when reviewing the table 3.1: 

• Good >70 and highlighted green as a graphical representation; 

• Fair ≥ 60 and ≤70 and highlighted yellow as a graphical representation; and 

• Poor <60 and highlighted red as a graphical representation. 

3.3 BRIDGE CRITICALIITY AND URGENCY 

Criticality and urgency is a relatively new rating, which is exclusive to Stantec’s BMS used on this project.  
In addition to recording condition and performance ratings for each bridge element, the inspector is also 
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responsible for recording a Criticality and Urgency rating.  The rating is on a scale of 1 to 10 and is shown 
in the table below.  Ratings between 1 and 5 indicate the element has no safety concern, while ratings 6 to 
10 indicate the element has a safety concern. 

Rating Description 

0 No Performance Deficiencies, Maintenance Needs or Recommended work 

1 No Repairs, No Safety Concerns 

2 No Repair in foreseeable future, No safety concerns 

3 No Structural Repairs necessary at this time. No safety concerns 

4 No Structural Repairs. No safety concerns 

5 Minor Structural Repairs. No safety concerns 

6 Minor Structural Repairs. Minor safety concern 

7 Minor Structural Repairs. Moderate safety concern 

8 Moderate Priority Structural Repairs. Moderate safety concern 

9 Moderate Priority Structural Repairs. Significant safety concern 

10 High Priority Structural Repairs, Significant safety concern 

Figure 3.1 – Bridge Criticality Rating 

To supplement the table above, the inspectors have additional definitions that describe the element’s 
strength and safety, which helps apply these ratings accurately and consistently. 

Once each element has a criticality rating an overall criticality rating is calculated for the entire structure.  
The calculation for the overall rating accounts for the importance each element has within the structure and 
its behavior i.e.) redundant vs. non-redundant or ductile vs. brittle mode of failure.  For example, the 
criticality rating for very severe corrosion on a railing system post is treated differently than very severe 
corrosion on the bottom chord of a through truss, which is deemed fracture critical and non-redundant.  The 
overall rating is heavily impacted because the result of a failure in a truss bottom chord is much more severe 
than a failure of a railing system post. 

These ratings provide another tool used to help select and prioritize management strategies for each 
structure.  It is also one of the components used to generate the risk profile, which is discussed in Section 
3.6.  A high BCU rating indicates the structure may require high priority repairs or more frequent inspections 
to ensure public safety.  The following scale can be used when reviewing the table: 

• Good <30 and highlighted green as a graphical representation; 

• Fair ≥ 30 and ≤40 and highlighted yellow as a graphical representation; and 

• Poor >40 and highlighted red as a graphical representation. 
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Table 3.1 – Bridge Condition Index, Bridge Criticality and Urgency Index, Sufficiency Index, and Asset Valuation 

Structure ID Structure Name Year of 
Construction Age 

Service 
Life 

(Years) 

Expected 
Remaining 
Service Life 

(Years) 

Area of 
Bridge 

(m2) 

Bridge 
Condition 

Index 
(BCI) 

Bridge 
Criticality and 

Urgency 
(BCU) 

Sufficiency 
Index 
(SI) 

Basic 
Replacement 

Cost 

Total 
Replacement 

Cost 

Written-Down 
Replacement 

Cost 

B
rid

ge
s 

001010 Main Street Northbound 1909 109 100 0 159 51.06 48.10 62.30 $              792,300 $         1,228,065 $            627,050 

001020 Main Street Southbound 1967 51 65 14 317 77.07 31.75 69.09 $           1,584,400 $         2,455,820 $         1,887,789 

001030 Manitoba St. - Expressway WB 1965 53 65 12 785 82.62 26.80 83.08 $           3,927,238 $         6,087,219 $         5,029,260 

001040 Manitoba St. - Expressway EB 1965 53 65 12 785 83.55 26.50 83.20 $           3,927,238 $         6,087,219 $         5,085,871 

001050 Manitoba St. East 1982 36 65 29 474 84.87 26.30 76.36 $           2,371,680 $         3,676,104 $         3,119,909 

001060 Manitoba St. (300 Block) 1935 83 100 17 997 78.69 31.60 74.47 $           4,985,600 $         7,727,680 $         6,187,553 

001070 Sioux Bridge 1912 106 75 0 234 70.22 39.20 56.10 $           1,171,300 $         1,815,515 $         1,274,855 

001080 Coteau St. East 1913 105 75 0 176 64.89 40.70 42.42 $              877,500 $         1,360,125 $            882,585 

001090 Blackfoot 1999 19 75 56 297 75.72 26.30 72.94 $           1,485,000 $         2,301,750 $         1,742,885 

001110 7th Ave. S.W. 1954 64 60 0 383 59.61 48.00 59.66 $           1,916,780 $         2,971,009 $         1,771,018 

001120 24th Ave. S.W. 1970 48 60 12 113 71.91 35.20 73.63 $              567,450 $           879,548 $            632,483 

001130 9th Ave. S.W. 1980 38 75 37 3906 88.85 34.05 75.37 $         23,435,160 $       36,324,498 $       31,961,926 

001140 4th Ave. S.W. 1930 88 75 0 4228 76.49 70.00 56.15 $         37,566,340 $       58,227,827 $       44,526,819 

001150 Corstorphine 2003 15 40 25 85 80.08 30.25 69.23 $              426,390 $           660,905 $            545,511 

001160 Cree Bridge 1912 106 60 0 234 61.32 25.30 55.60 $              819,910 $         1,270,861 $            779,292 

Average / Total = 1974 68 70 14 13173 73.80 36.00 67.31 $         85,854,286 $     133,074,143 $     106,054,807 

Su
bw

ay
s 

002000 Athabasca Street 1920 98 Unknown Unknown N/A 73.28 24.75 - $              175,088 $           271,386 $            198,872 

002200 Fairford Street East 1923 95 Unknown Unknown N/A 78.69 24.20 - $              144,024 $           223,237 $            175,665 

002400 2nd Ave. S.E. 1912 106 Unknown Unknown N/A 73.10 26.25 - $              413,660 $           641,173 $            468,697 

002500 8th Ave. S.E. 1999 19 75 56 N/A 75.57 23.15 - $              470,820 $            729,771 $            551,488 

Average / Total = 1918 70 75 56 N/A 75.16 24.59 - $           1,203,592 $         1,865,568 $         1,394,723 

D
am

s 003100 3rd Ave. S.E. 2015 3 75 72 N/A 95.70 24.90 - $           5,500,000 $         6,000,000 $         5,742,000 

003200 Gulf 1951 67 75 8 N/A 72.19 29.80 - $           3,000,000 $         3,500,000 $         2,526,650 

Average / Total = 1961 35 75 40 N/A 83.95 27.35 - $           8,500,000 $         9,500,000 $         8,268,650 

Overall Average / Total = 1951 59 71 19 13173 75.02 33.00 67.31 $         95,557,878 $      144,439,711 $     115,718,179 
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3.4 RISK PROFILE 

The Risk Profile is a graphical representation of the City’s inventory divided into 4 risk categories (Low, 
Medium, Medium-High and High).  High risk structures have a higher probability of occurrence and higher 
consequences of unanticipated emergency repairs that would interrupt traffic.  The Risk Profiles for the 
City’s inventory can be found on the following pages.  The first profile illustrates the number of structures 
in each risk category.  The second profile shows the deck area in each risk category. 

The City’s inventory appears average, with 2 structures in the high-risk category and 1 structure with 
medium-high risk which from the BMS we can see are structures: 

High Risk 
001140 – 4th Avenue Viaduct 

001110 – 7th Avenue S.W. Bridge 

Medium-High Risk 001080 – Coteau Street Bridge 

• 4th Avenue Viaduct:  This is expected due to the relatively high consequences and traffic interruptions 
correlative to the other structures.  The deck in the northernmost span has a detail, which has been 
classified as extremely critical and carries a significant amount of risk.  This is due to lack of structural 
redundancy and if neglected it is more likely further deterioration will require emergency repairs.  This is 
discussed in greater detail in Section 4.1. 

• 7th Avenue S.W. Bridge:  The high-risk category for the 7Th Avenue S.W. Bridge is expected due to the 
extremely low load carrying capacity, low bridge condition index, and low sufficiency index. 

• Coteau Street Bridge:  The medium-high risk for the Coteau Bridge is expected due to its low load 
carrying capacities, low bridge condition index, and lack of redundancy with the structural elements. 

It should be interpreted to mean that inspections, maintenance, and recommended repairs on these structures 
be given a high priority. Some of the structures may require replacement or other corrective actions. 
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Figure 3.2 – Deck Area in Each Risk Category 
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Figure 3.3 – Deck Area in Each Risk Category 
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3.5 BRIDGE MANAGEMENT STRATEGIES 

To determine a suitable rehabilitation strategy, one must determine the approximate point at which the 
structure is within this service life.  Once that point is established the remaining service life can be estimated 
and subsequently repair, maintenance, and rehabilitation scenarios can be developed for the purpose of 
optimizing the life of the entire bridge structure. 

A structure can be in one of four stages within its service life: 

1. Initial Shrinkage and Creep; 

2. Depassivation; 

3. Corrosion Development; and 

4. Damage. 

The stage in which a structure is within its service life dictates the available rehabilitation and management 
strategies for that structure.  The most cost-effective strategies a bridge owner can implement are generally 
preventative maintenance and proactive rehabilitation strategies.  These strategies are only available to the 
owner if the bridge is in the first 3 stages of its service life. 

Once the condition, criticality, and sufficiency ratings are calculated and the valuation is complete for each 
structure the Bridge Management System (BMS) was used to run analysis on each structure to generate 
an appropriate management strategy for each structure.  The BMS accounts for the each of the ratings, the 
valuation, and risk profile in its analysis.  It should be noted that the BMS is used as a tool to aid in strategy 
selection and confirmed with expert opinion. 

Table 3.2 provides the management strategy for each structure that presents the least cost to the City of 
Moose Jaw.  Details regarding the rehabilitations and replacements such as timing, costs, and scope of 
work can be found in Section 4.0 - Recommendations. 
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Table 3.2 – Bridge Management Strategies 

Structure 
ID Structure Name Bridge Management Strategy 

Bridges 

001010 Main Street Northbound Structure is being replaced. 

001020 Main Street Southbound Proactive Rehabilitation 

001030 Manitoba St. - Expressway WB Proactive Rehabilitation 

001040 Manitoba St. - Expressway EB Proactive Rehabilitation 

001050 Manitoba St. East Proactive Rehabilitation 

001060 Manitoba St. (300 Block) Proactive Rehabilitation 

001070 Sioux Bridge Repair as required until structure receives Reactive 
Rehabilitation 

001080 Coteau St. East Repair as required until structure is replaced or 
Decommissioned 

001090 Blackfoot Proactive Rehabilitation 

001110 7th Ave. S.W. Repair as required until structure is replaced 

001120 24th Ave. S.W. Repair as required until structure is replaced 

001130 9th Ave. S.W. Proactive Rehabilitation and Preventative 
Maintenance 

001140 4th Ave. S.W. Repair as required until structure receives Reactive 
Rehabilitation 

001150 Corstorphine Proactive Rehabilitation 

Subways 

002600 Cree Bridge Repair as required until structure is replaced or 
demolished 

002000 Athabasca Street Repair as required until retaining walls, sidewalk, and 
rail is replaced 

002200 Fairford Street East Repair as required until retaining walls, sidewalk, and 
rail is replaced 

002400 2nd Ave. S.E. Repair as required until retaining walls, sidewalk, and 
rail is replaced 

002500 8th Ave. S.E. Preventative Maintenance and Proactive 
Rehabilitation 

Dams 

003100 3rd Ave. S.E. (CPR) Replaced in 2013. Preventative Maintenance 
Proactive Rehabilitation 

003200 Gulf Proactive Rehabilitation 
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4.0 RECOMMENDATIONS 

The City of Moose Jaw’s inventory currently represents a replacement cost of approximately 
$144,000,000 that must be maintained in order that the value is preserved for future generations.  
Maintenance of this asset requires a comprehensive strategy to ensure proper decisions are made to 
optimize service life while expending the lowest total cost.  The City’s bridge management program 
should include the following components: 

• Regular Visual Inspections; 

• Routine Preventative Maintenance; 

• Site Specific Maintenance; 

• Detailed Condition Surveys; 

• Major Capital Projects (Rehabilitations and Replacements); and 

• Monitor and Modify Bridge Management Plan. 

These components should be completed on an ongoing, cyclic basis as represented in below: 

 

Figure 4.1 – Bridge Management Process 

Stantec has provided recommendations for each of these components, which has developed the City of 
Moose Jaw’s management plan over the next 20 years.  The recommendations for each component have 
associated costs and timing, which are organized in tables and summarized in Table 1 – Funding Summary, 
which can be found in the Executive Summary of this report. 

Maintenance

Major Capital Projects (Rehabiliations 
& Replacements)

Adjust Bridge  
Management Plan

Condition Assesments 
(Inspections & Testing)

  Bridge Management   
Minimizing Capital  

Expenditures   
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The commentary in the following section provides a few examples of bridge management plans in other 
jurisdictions and has been included to inform the City of Moose Jaw about the importance of bridge 
management. 

The City of Regina committed to a bridge management plan in the early 2000’s, in which every year one or 
two structures received a major rehabilitation.  Their rehabilitation schedule was prioritized with the 
information collected from their visual inspections and deck testing program.  In 2011, they introduced a 
maintenance aspect to their management plan, in which routine and site specific maintenance was 
completed based on the recommendations from the regular visual inspections.  They have set their annual 
maintenance budget at approximately $500,000 to maintain a third of its inventory or eleven (11) structures.  
Their commitment to major rehabilitations has resulted in a significant positive impact on their inventory.  
Since 2000 approximately 1/3 of their inventory has been restored to a like new condition and will likely 
remain in very good condition due to their recent commitment to maintenance.  It is too early to quantify the 
impact their commitment to maintenance has generated, but over time will likely result in the same cost 
savings the City of Red Deer is now realizing after 30 years of effective bridge management.  The City of 
Red Deer is currently investing less than 0.25% of their asset value back into their inventory, which has 
resulted in millions of dollars in savings. 

Both the City of Regina and Red Deer understood the importance of introducing an effective bridge 
management plan albeit 20 years apart.  The City of Red Deer is now fully realizing its benefits, while the 
City of Regina is on their way to achieving similar cost savings.  That being said both City’s had years of 
“Catch-Up” spending due to the lack of investment prior to the implementation of their bridge management 
plan.  The City of Moose Jaw is in a similar situation. Over the past 10 years, the investment into the City’s 
inventory has been sub-standard, this will result in years of “Catch-Up” spending to realize any cost savings, 
but the commitment needs to be made to reduce the chances of unexpected bridge closures and expensive 
bridge replacements.  The City’s inventory is a manageable size; therefore, an effective management plan 
as recommended in this report will result in cost savings in the foreseeable future. 

4.1 REGULAR VISUAL INSPECTIONS 

The first step in executing an effective bridge management program is completing regular visual inspections 
to update condition ratings, identify site specific maintenance, and recommend major repairs.  These 
ongoing inspections will help develop and update schedules for maintenance and major capital projects.  
The City previously completed inspections of their structures 7 years ago in 2005 during the last inventory 
re-evaluation.  This inspection frequency is inadequate for identifying material and performance defects as 
they relate to public safety and maintaining a schedule for maintenance and major capital projects. 

It is recommended that all structures receive regular inspections on either an annual or biennial basis, which 
has been established as a standard in many other jurisdictions.  Structures that present a higher risk to the 
City should be inspected annually, while the remaining structures should be inspected every two years.  
Increasing inspection frequency will allow the City to monitor the condition of its structures and adjust the 
recommended work schedules accordingly.  This is desirable from a financial perspective as some 
recommended work items could be deferred if deterioration is not progressing as fast as expected, which 
could result in significant cost savings to the City. 
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Of note, the City has utilized a state of the art Bridge Management System for this project and if future 
inspection information is continually entered, it will act as a very powerful tool used to monitor and update 
recommended work schedules based on available budgets. 

The detailed visual inspections identified one (1) structure in the City’s inventory with critical elements that 
cannot be properly inspected by the means of traditional access equipment and require special access 
inspections.  These structures and their specific elements are: 

• 9th Avenue S.W. Bridge – Pier Bearings (Completed); 

During Stantec’s inspection of 9th Avenue S.W. Bridge, very serious defects were noted in the abutment 
bearings. Furthermore, Pier bearings were inspected using rope access after a recommendation from 
Stantec following the regular inspections. It was then recommended that abutment 2 and pier bearings 
should be replaced within the near future.  

Stantec has developed an inspection schedule for the next 20 years complete with associated costs and 
can be found in Table 4.1. 

4.2 DETAILED CONDITION SURVEYS 

Detailed condition surveys are generally completed to confirm the results from the detailed visual 
inspections.  Additional tests are performed to determine a more accurate point at which the structure is 
within its service life, which is discussed further below.  These additional investigations can be completed 
on a regular schedule or prior to a major rehabilitation.  It is recommended that the City complete regular 
detailed condition surveys on its most valuable assets. The City’s minor assets receive condition surveys 
prior to any major rehabilitation. 

As previously discussed in this report this additional testing provides the information required to determine 
the point at which the structure is within its service life.  Once this point is established the remaining service 
life can be estimated and subsequently repair, maintenance, and rehabilitation scenarios can be developed 
for the purpose of optimizing the life of the entire bridge structure. 

Of note, this additional testing has typically been carried out exclusively on bridge decks, but Stantec 
recommends an evaluation of the entire structure including substructure elements and barriers especially 
prior to major rehabilitations.  This holistic approach to bridge assessment ensures all components of the 
bridge are included in the evaluation so that any issues evident are addressed during the rehabilitation and 
are not left as a surprise for future engineers. 

A schedule for recommended Detailed Condition Surveys with associated costs has been provided in Table 
4.2. 
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Table 4.1 – Inspection Schedule 

 

Structure Name 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 

                     
4th Avenue S.W. Viaduct                     

7th Avenue S.W.2,3                     
9th Avenue S.W. Bridge                     

24th Avenue S.W. Bridge*                        
Blackfoot Bridge                       

Corstorphine Bridge                        
Coteau Street East1,2,3                     

Main Street Southbound                             
Main Street Northbound1                     

Manitoba Expressway - EB                        
Manitoba Expressway - WB                        
Manitoba Street (300 Block)                        
Manitoba Street East Bridge                       

Sioux Bridge                     
Cree Bridge2,3                              

2nd Avenue S.E. Subway                             
8th Avenue S.E. Subway                             

Athabasca Street                            
Fairford Street Subway                            

3rd Ave. S.E. CPR Dam1                     
Gulf Dam                              

Totals = 4 21 4 15 4 21 4 15 4 21 4 15 4 21 5 24 8 17 8 24 
Inspection Costs = $48,800  $46,200  $28,800  $33,000  $8,800  $46,200  $8,800  $33,000  $8,800  $46,200  $8,800  $33,000  $8,800  $46,200  $11,000  $48,000  $16,000  $34,000  $16,000  $48,000  

  Indicates special access inspection.  9th Ave: Rope access to inspect bearings ($15,000); Main St. SB: Under-water investigation ($20,000) 

  Indicates additional testing.  Detailed timber investigation: Sioux ($5,000), Lighting Evaluation for subways ($5,000/Structure) 
     

  

1. Inspection frequency extended to 2 years after replacement.  
2. Structure closed to vehicular traffic. 
3. Inspections not required if bridge is closed to vehicular and pedestrian traffic.  
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Table 4.2 – Condition Survey Schedule 

Structure Name 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 

4th Avenue S.W. Viaduct3                     

7th Avenue S.W.                     

9th Avenue S.W. Bridge                     

24th Avenue S.W. Bridge2                     

Blackfoot Bridge1                     

Corstorphine Bridge                     

Coteau Street East                     

Main Street Southbound3                     

Main Street Northbound                     

Manitoba Expressway - EB3                     

Manitoba Expressway - WB3                     

Manitoba Street (300 Block)1                      

Manitoba Street East Bridge3                     

Sioux Bridge                     

Cree Bridge                     

Totals 6     8     8     9     

Inspection Costs4 $ 60,000 - - - - $ 80,000 - - - - $ 80,000 - - - - $ 90,000 - - - - 

 - Indicates structures that do not require condition survey either due to style of constructions, current condition, or level of service the structure provides. 
Note: This schedule has placed the testable structures on a 5-year frequency. Condition surveys are recommended prior to major rehabilitations; therefore, this schedule may be adjusted based on the City’s rehabilitation schedule 

1. Testing is not required on this structure until approximately 20 years after the membrane was installed. 
2. Due to minimal exposure to de-icing salts and style of construction, this structure can be tested on a 10-year frequency. 
3. Structure to receive chloride sampling and cover readings on a regular testing frequency. Structure shall receive CSE testing on a sample of the deck or girders prior to a major rehabilitation. 
4. Costs include testing of decks or girders only. Prior to major rehabilitations the City should budget an additional $5000 per bridge for substructure testing. 
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4.3 MAINTENANCE AND APPRAISAL UPGRADES 

Extensive research has been completed on the benefits of maintenance as it relates to delaying or 
eliminating large capital expenditures. However, the implementation of maintenance on a consistent and 
proactive basis has not been achieved in many jurisdictions as it is difficult to demonstrate to our senior 
managers how small expenditures, which appear to not have any effect on the durability or service life of a 
structure, will impact on the long-term costs.  Fortunately, Stantec has been involved in a long-term 
maintenance contract with the City of Red Deer where a regular maintenance program has been in place 
since the mid 1980’s.  During this time, the City has kept maintenance expenditures at a fairly high level in 
comparison to other jurisdictions.  This consistent and appropriate application of maintenance has now 
generated savings to the City and has reduced their average annual expenditures, related to maintenance 
and rehabilitation, to below 0.5% of the asset value of their inventory; which is significantly lower than the 
recommended rates of 2 to 3%.  This represents to the City an annual savings in the order of approximately 
$2 to $3 million while maintaining the overall condition rating of their inventory at a very high level. 

In the past, City of Moose Jaw did not invest capital expenditures at an industry standard rate. Repairs were 
only conducted on a reactive or as needed basis. This had led the City to direct its funding towards a “Catch-
up” period, which the City is currently on. It seems as the City is currently on a more proactive route than 
the past.  After the 2013 Bridge Evaluation, both Eastbound and Westbound Manitoba Street Expressway 
bridges have been replaced and Main Street Northbound is being replaced.  These restorations have led 
to an increase in the overall value of each structure and decreased the probability of unexpected 
maintenance costs. If the City of Moose Jaw continues to invest in capital work and continue on with the 
routine maintenance, the City will be able to better manage their budget spent on high and unexpected 
maintenance costs. Section 4.3 and 4.4 discusses the recommended maintenance and capital work, 
respectively.  

4.3.1 Routine Preventative Maintenance 

Routine Preventative Maintenance is work that should be completed annually by the City of Moose Jaw’s 
Public Works department.  It is non-specialized work which consists of the following work items: 

• Annual cleaning of bridge decks, deck drains and expansion joints; 

• Annual washing of curbs, sidewalks, barriers, abutment seats, ballast walls, and truss members; 

• Annual removal of obstructions that affect stream flow; 

• Removal of vegetation growth around structures that may compromise the structural integrity of 
elements, obstruct the view of signs, or interfere with vehicular or pedestrian traffic 

These work items should be carried out in the spring to remove sand and salt from the winter’s de-icing 
operations and debris in the streams after spring run-off. 

For an inventory the size of Moose Jaw’s an annual budget of $55,000 should be allocated to the City of 
Moose Jaw’s maintenance crews to complete the tasks recommended above.  These costs have been 
provided in the Funding Summary at the end of this section. 
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4.3.2 Site Specific Maintenance 

Due to fact the City of Moose Jaw does not have a Public Works Department that has experience in 
repairing bridges, it is expected that Site Specific Maintenance will be completed by contractors.  As 
discussed in the previous section, completing Site Specific Maintenance has proven to delay large capital 
expenditures.  An example of this is placing all concrete elements exposed to salt spray on a Silane sealer 
program.  In the 1970’s Alberta Transportation (AT) initiated a sealer program on a sample of its inventory 
to determine its effectiveness.  The initiation of this program emerged from the development of technology 
with regards to penetrating Silane sealers.  After years of monitoring its effectiveness AT was pleased with 
the results that the sealer program was providing.  Elements on two similar structures with the same 
exposure to salt spray were compared and the element without Silane sealer treatment required 
rehabilitation, while the element that received Silane sealer treatment maintained its condition from the 
initiation of the program.  The City of Red Deer has had similar success with routing and sealing cracks in 
their exposed concrete decks and asphalt wearing surfaces.  They are now realizing significant service life 
extensions on their bridge decks. 

Stantec has identified Site Specific Maintenance for each structure based on the detailed visual inspections.  
The City needs to establish a maintenance budget and select high priority recommendations to complete.  
At which point the City can obtain pricing from contractors via an open tender and get the work completed 
as seem fit. 

On an ongoing basis typical site specific maintenance items are represent in Table 4.3.  
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Table 4.3 – Site Specific Maintenance 

Element Maintenance Item 

Approach Wearing Surface 
Rout and Seal Cracks between bridge and approach 

Mill and fill, repair dips, and patch potholes. 

Barriers, Curbs, & Sidewalks 

Apply Silane Sealer 

Rout and Seal Cracks 

Replace or repair planks 

Patch concrete 

Railing Systems, Handrails, & 
Posts 

Replace damaged sections of railing system or posts 

Repair broken welds and connections 

Replace missing anchor bolts 

Replace missing hardware and tighten all fasteners 

Deck Wearing Surface 
Patch concrete and apply Silane sealer 

Rout and Seal Cracks 

Embankments, Streams, Slope 
Protection 

Regrade Embankments, and Armour with Rip Rap 

Stabilize embankments 

Drainage System Repair damaged down sprouts and clean out drains 

Pier/Abutment Bearings Replace bearings 

Concrete Elements (Abutments, 
Piers, Barriers, wingwalls, soffit 
etc.) 

Patch delaminated and spalled concrete 

Apply Silane Sealer 

Electrical Repair light standards 

Utilities Strengthen utility supports and repair water line.   

Table 4.5 provides a list of site specific maintenance needs, timing, and costs at each structure. 

4.3.3 Appraisal Upgrades 

In Section 2.5, each structure’s geometry, capacity, and roadside safety elements were evaluated using 
the most recent codes and standards to identify deficiencies in the City’s inventory.  It is financially 
unrealistic to address all deficiencies in the short term, so a risk assessment was completed to help prioritize 
the recommendations.  The risk assessment considered the probability of an occurrence and the 
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consequences of that occurrence.  Deficiencies that affect public safety should be addressed within the 
next year, while others can be delayed until the next major rehabilitation.  The recommendations in this 
section illustrate each of these scenarios. 

Of note, if the City of Moose Jaw chooses not to complete the recommended major rehabilitations and/or 
the deficiencies remain in place; then the timing for the appraisal upgrade should revert to the 
recommendations provided. 

The appraisal evaluation identified deficiencies that were common to several structures, which have typical 
recommended appraisal upgrades as shown in Table 4.4. Table 4.6 identifies the appraisal upgrades at 
each structure, complete with costs and timing. 

Table 4.4 – Appraisal Upgrades 

Deficiency Recommendation 

Missing or damaged hazard signs Install or replace hazard signs 

Missing, imperial units, or incorrect location of 
clearance signs 

Install, adjust, or update clearance signage 

Concrete defects on sidewalks resulting in a 
tripping hazard 

Patch and level sidewalks 

Missing or inadequate approach guardrails Install approach guardrails 

Missing, inadequate, or damaged end treatments 
on approach guardrails 

Install adequate end treatments on approach 
guardrails 

Inadequate or damaged transition between 
approach guardrails and bridge barrier 

Install adequate transitions between approach 
and bridge guardrail 

Sidewalk handrails do not meet geometry 
requirements 

Install handrails that meet current geometry 
requirements 

Bridge barriers do not meet current crash ratings Install bridge barriers that meet current crash 
ratings 
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Table 4.5 – Summary of Site Specific Maintenance 

Structure ID Structure Name Element Timing Cost Maintenance Need 

Bridges 

001010 Main Street Northbound    Bridge is currently being replaced 

001020 Main Street Southbound Abutment Caps 1-5 Years $400 Patch concrete 

Approaches - Curb 1-5 Years $1,141 Apply Silane Sealer 

Approaches - Curb <1 Year $8,500 Fill Washout 

Approaches - Curb 1-5 Years $3,000 Patch Concrete 

Sidewalk and Medians 1-5 Years $5,000 Replace Sidewalk 

Approach - Wearing Surface 1-5 Years $1,800 Mill and fill top 40mm of Asphalt, Fill dips 

Barrier - Interior 1-5 Years $228 Apply Silane Sealer 

Barrier - Interior 1-5 Years $450 Patch concrete 

Pier Caps 1-5 Years $1,000 Patch concrete 

001030 Manitoba Expressway Westbound Abutment walls 6-10 Years $150 Patch delamination 

Wingwalls 6-10 Years $150 Patch delamination and Spall 

001040 Manitoba Expressway Eastbound Lights - Electrical 1-5 Years $5,000 Repair light standard 

Girders 6-10 Years $3,600 Patch spalls 

Pier - Caps 6-10 Years $2,600 Patch delamination and Spall 

001050 Manitoba Street East Approach - Wearing Surface 1-5 Years $100 Rout and seal cracks 

Approach - Wearing Surface 1-5 Years $2,500 Patch potholes 

Barrier 1-5 Years $4,025 Apply Silane Sealer 

001060 Manitoba Street (300 Block) Sidewalk/Curb 1-5 Years $7,245 Apply Silane Sealer 

Sidewalk/Curb 1-5 Years $300 Patch abrasions 

Barriers 1-5 Years $4,200 Apply Silane Sealer 

Girders 1-5 Years $200 Patch Concrete 

Deck Drainage 1-5 Years $5,000 Repair damaged down sprouts and clean out drains 

Pier - Bearings 6-10 Years $72,000 Replace bearings 

001070 Sioux Bridge Abutment - Bearings 6-10 Years $60,000 Replace bearings 

Wingwalls <1 Year $6,000 Patch Concrete 

Approach - Wearing Surface 1-5 Years $2,160 Repave Approaches 

Barrier - Posts <1 Year $1,000 Replace missing anchor bolt 

Barrier - Posts <1 Year $2,000 Replace missing hardware and tighten loose connections. 

Embankments Urgent $40,000 Regrade embankments and armour with rip rap. 
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Structure ID Structure Name Element Timing Cost Maintenance Need 

001070 Sioux Bridge Sidewalks and Median <1 Year $500 Repair planks 

001080 Coteau Street East Sidewalks and Median <1 Year $3,000 Replace rotten and lifted planks 

001090 Blackfoot Bridge Curbs 1-5 Years $450 Patch Concrete 

Curbs 1-5 Years $770 Apply Silane Sealer 

Sidewalk and medians 1-5 Years $2,590 Apply Silane Sealer 

001110 7th Avenue SW  Abutment - piles 6-10 Years $17,000 Replace rotten piles 

Wingwalls 6-10 Years $8,500 Replace rotten piles 

Wingwalls 1-5 Years $500 Replace broken planks 

Barrier - Posts Urgent $1,000 Repair post 9 at LHS 

001120 24th Avenue SW Barrier - Posts <1 Year $500 Replace damaged posts 

Barrier - Blocking <1 Year $1,000 Replace damaged spacer blocks 

Girders 1-5 Years $1,000 Patch concrete 

001130 9th Avenue SW Viaduct Wingwalls 1-5 Years $1,500 Patch concrete 

Barrier 1-5 Years $490 Apply Silane Sealer 

Barrier - Railing system <1 Year $1,000 Replace missing bolts 

Deck - Wearing Surface 1-5 Years $16,000 Rout and seal cracks 

Deck - Wearing Surface 1-5 Years $100,310 Apply Silane Sealer 

Deck - Wearing Surface 1-5 Years $6,600 Patch Concrete 

Curbs 1-5 Years $10,990 Apply Silane Sealer 

Curbs 1-5 Years $9,000 Patch Concrete 

Sidewalk and medians 1-5 Years $31,290 Apply Silane Sealer 

Sidewalk and medians 1-5 Years $4,500 Patch Concrete 

001140 4th Avenue SW Viaduct Abutment walls 1-5 Years $1,500 Patch Concrete 

Barrier - Posts 1-5 Years $3,000 Replace damaged posts 

Barrier - railing system Urgent $7,500 Replace damaged railings 

Soffit- thick slab - end - 1965 1-5 Years $8,000 Patch concrete. Rehabilitate concrete at dapped end connection. 

Soffit- thick slab - interior - 1965 1-5 Years $10,000 Patch concrete 

Soffit- thick slab - exterior -1965 1-5 Years $3,000 Patch concrete 

Wingwalls 1-5 Years $3,500 Fill erosion along wingwall. 

Sidewalk and medians 6-10 Years $50,435 Apply Silane Sealer 

Sidewalk and medians 6-10 Years $4,500 Patch delaminated concrete 

001150 Corstorphine Bridge Retaining walls 1-5 Years $6,000 Replace damaged section of retaining wall 

001160 Cree Bridge Abutment walls 6-10 Years $65,000 Rehabilitate abutment 
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Structure ID Structure Name Element Timing Cost Maintenance Need 

001160 Cree Bridge Wingwalls 6-10 Years $40,000 Rehabilitate wingwalls 

Barrier - railing system <1 Year $1,500 Repair broken weld connection 

Subways 

002000 Athabasca Street Barrier - railing system - Upper 
Retaining wall <1 Year $15,000 Repair railing 

Barrier - railing system - Lower 
Retaining wall <1 Year $1,000 Replace missing anchor bolts 

Upper Retaining walls 6-10 Years $30,000 Patch concrete 

002200 Fairford Street East Barrier - railing system <1 Year $200 Replace anchor bolts 

Retaining walls 6-10 Years $5,250 Patch concrete 

sidewalk and medians 1-5 Years $6,000 Remove and replace damaged and settling concrete 

002400 2nd Avenue SE Barrier - railing system <1 Year $5,000 Replace damaged railings 

Retaining walls 1-5 Years $6,500 Rout and seal cracks. Apply silane sealer. 

002500 8th Avenue SE Abutments Wingwalls <1 Year $1,000 Repair cap block 

Hand Railings 1-5 Years $1,500 Repair broken sections and welds at NW corner 

Dams 

003100 3rd Avenue SE    Recently replaced. No recommendations. 

003200 Gulf Dam Hand railings <1 Year $1,400 Repair damaged railing 

Barrier - Posts <1 Year $1,000 Replace missing post 
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Table 4.6 – Summary of Appraisal Upgrades 

Structure ID Structure Name Element Timing Cost Appraisal Upgrades 

Bridges 
001010 Main Street Northbound    Bridge is currently being replaced 
001020 Main Street Southbound Signs <1 Year $2,000 Install hazard signs 

Barrier - Railing System 1-5 Years  $67,500 Upgrade bridge railing 
Approach Guardrail <1 Year $15,000 Install approach guardrails 

001030 Manitoba Expressway Westbound Signs Urgent $1,000 Install hazard signs 
001040 Manitoba Expressway Eastbound Signs Urgent $1,000 Install hazard signs 
001050 Manitoba Street East Barrier 6-10 Years $132,500 Install combination railing. This item can be deleted if the structure is rehabilitated in 2023 
001060 Manitoba Street (300 Block) Barrier 1-5 Years $45,750 Install combination railing. 
001070 Sioux Bridge Approach Guardrail <1 Year $22,250 Replace approach guardrails. 
001080 Coteau Street East Hand Rails 1-5 Years $110,000 Replace hand rails to meet current geometry requirements.  Item can be deleted if bridge is 

closed. 
Barrier 1-5 Years  $30,000 Install approach guardrails. Item can be deleted if bridge is closed. 

001090 Blackfoot Bridge Approach Guardrails 1-5 Years  $20,000 Install adequate approach guardrail to bridge guardrail transitions 
Barrier 1-5 Years  $90,000 Replace barrier system to meet current crash and geometry requirements. 

001110 7th Avenue SW  Barrier 1-5 Years  $135,000 Replace railing system to meet current crash and geometry requirements. 
001120 24th Avenue SW Signs <1 Year $4,000 Install hazard signs. 
001130 9th Avenue SW Viaduct    None 
001140 4th Avenue SW Viaduct Approach Guardrails 1-5 Years  $15,000 Install approach guardrails that meets the current standards. 
001150 Corstorphine Bridge Approach Guardrails 1-5 Years  $20,000 Install adequate approach rail to bridge rail transitions.   

Signs Urgent $1,000 Install hazard signs. 
001160 Cree Bridge Barrier 6-10 Years $76,250 Upgrade bridge railing system to meet current standards. 

Approach Guardrails 1-5 Years  $20,000 Attach W-beam to approach guardrail.  
Subways 

002000 Athabasca Street Railing System 6-10 Years $462,500 Replace railing system to meet with current geometry requirements 
002200 Fairford Street East Signs <1 Year $1,000 Install metric clearance signage at and before the bridge, which meets current standards.   
002400 2nd Avenue SE Signs <1 Year $1,000 Install metric clearance signage at and before the bridge, which meets current standards.   

Railing System 6-10 Years $287,500 Replace railing system to meet with current geometry requirements 
002500 8th Avenue SE    None 

Dams 
003100 3rd Avenue SE    None 
003200 Gulf Dam    None 
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4.4 RECOMMENDED WORK AND MAJOR CAPITAL PROJECTS 

4.4.1 Recommended Work 
As part of the detailed visual inspections maintenance and repairs were recommended for each element.  
These recommendations had one of four associated timing windows: 

• Urgent; 

• <1 Year; 

• 1-5 Years; or 

• 6-10 Years. 

For any structure, the timing for each recommendation can range from “Urgent” to “6-10 Years”.  
Recommendations with “Urgent” or “<1 Year” timing are generally safety related and have a high priority; 
therefore, should be completed in the time frame provided.  Recommended work items with timing of “1-5 
Years” or “6-10 Years” are generally larger repairs that the City should begin planning for.  These repairs 
can be proactive preventative maintenance such as applying Silane sealers or repairs to defects that may 
not be a safety issue now but will be in the future as the element continues to deteriorate.  Although it is 
recommended this work is completed in the time frame provided, it is likely that it will be more cost effective 
to complete these recommended work items as part of a major capital project or rehabilitation.  Grouping 
recommended work items into major capital projects can result in cost savings and other benefits such as: 

• Reduce contractor mobilization and construction costs; 

• Provide an opportunity to seek provincial or federal funding / cost sharing; 

• Reduce the frequency of traffic disruptions, detours, and negative impact on the general public; 

• Provides an opportunity to increase sufficiency indices by upgrading load carrying capacity, 
hydraulic capacity, bridge guardrails; or approach guardrails; and 

• While completing reactive repairs on some elements other elements can receive proactive repairs 
to extend and optimize their service life. 

Table 4.7 at the end of this section is a list of the high priority recommendations that should be completed 
in 2018.  This list of work has been identified due to safety concerns and/or items that expose the City of 
Moose Jaw to risk.  This list of recommendations includes all types of bridge management tasks as 
discussed in the previous sections, such as: 

• Routine Preventative Maintenance; 

• Site Specific Maintenance; 

• Appraisal Upgrades; 

• Routine / Special Access Inspections & Testing for Strength Evaluations; 

• Recommended Work; and 

• Major Capital Project 
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4.4.2 Major Capital Projects 

Major capital projects consist of rehabilitations, functional improvements such as widening or strengthening, 
and replacement of structures.  Structures should generally undergo a major rehabilitation every 25 to 35 
years depending on the structure’s protection systems and exposure to the elements.  For decades 
rehabilitations were completed on an as needed basis or at a time when the structure needed repairs to 
safely maintain traffic flow over the structure.  This is known as a reactive rehabilitation strategy, which 
generally requires highly intrusive repairs such as concrete removal and replacement.  Reactive 
rehabilitations are generally expensive and result in significant disruptions to traffic due to the amount of 
work that is required.  Over the years bridge engineers have realized that reactive rehabilitation strategies 
are not always the most cost effective when striving to optimize the service life of a structure. This has been 
proven using life cycle costing analysis to compare the different strategies and identifying the strategy that 
presents the lowest total cost over the structure’s service life. 

Establishing an appropriate repair and rehabilitation strategy and timing requires a comprehensive 
understanding of service life prediction methods, deterioration mechanisms, and the tests selected for 
ascertaining the point at which a bridge is within its service life. Additionally, understanding the City’s 
philosophy with respect to maintenance is paramount as the implementation of maintenance has a large 
impact on the remaining life of the existing protection systems and the expected life of the new systems. 

Developing rehabilitation strategies without this full understanding can result in significant unwarranted 
costs when bridge rehabilitations are: 

• Performed sooner than necessary as expenditures occur before the element has reached the 
end of its service life; or 

• Miss the optimum time for repairs, thereby increasing the potential for damage, and ultimately 
costs once the work is performed. 

Stantec’s Bridge Management System (BMS) uses condition, criticality, and sufficiency ratings, structure 
valuation, and risk profiles to analyze each structure and generate appropriate management strategies.  It 
should be noted that the BMS is used as a tool to aid in strategy selection and confirmed with an expert 
opinion.  As previously mentioned, detailed condition surveys should be completed prior to any major 
rehabilitation to confirm the recommendations provided in this report.  As a part of this assignment, six (6) 
structures received additional deck testing, which provided information required to produce timing and cost 
estimates at a higher degree of accuracy.  Individual reports for theses six structures can be found in 
Volume 3 of this report. 

Below are tables with individual recommended work items at each structure with associated timing and 
costs.  The Recommended Work should be completed in the time frame provided, but consideration should 
be given to the major capital projects for the reasons outlined in Section 4.4.2.  Please note that there is an 
overlap between the costs associated with Recommended Work and Major Capital Projects. The schedule 
for Major Capital Projects (Table 2) includes a column that sums the applicable Recommended Work costs 
that is included within the scope a major capital project.  It also has a comments column providing insight 
on the reasoning for the recommended project.
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Table 4.7 – Summary of Recommended Work 

Structure ID Structure Name Element Timing Cost Maintenance Need 

Bridges 

001010 Main Street Northbound    Bridge is currently being replaced 

001020 Main Street Southbound Abutments 1-5 Years $20,000 Install retaining walls in front of abutments 

Sidewalk and Medians 1-5 Years $3,000 Patch concrete 

Sidewalk and Medians <1 Year $8,500 Fill Washout 

Girders 1-5 Years $600 Patch concrete 

Deck - Wearing Surface 1-5 Years $30,375 Resurface bridge 

Embankments 1-5 Years $35,000 Regrade embankment and armour with rip rap 

Joint - Seals/sealants 1-5 Years $180,000 Install joints 

001030 Manitoba Expressway Westbound Abutment Bearings 6-10 Years $25,740 Replace bearing pads 

Deck - Wearing Surface 1-5 Years $54,000 Install Membrane 

Deck - Wearing Surface 1-5 Years $30,000 Repave bridge 

Slope protection 1-5 Years $35,200 Install riprap 

Joint - Armoring/retaining devices <1 Year $18,000 Replace joint 

Pier -  Bearings 6-10 Years $36,000 Replace bearings 

001040 Manitoba Expressway Eastbound    None 

001050 Manitoba Street East Abutment Bearings 6-10 Years $25,740 Replace bearing pads 

Deck - Wearing Surface 1-5 Years $54,000 Install Membrane 

Deck - Wearing Surface 1-5 Years $30,000 Repave bridge 

Slope protection 1-5 Years $35,200 Install riprap 

Joint - Armoring/retaining devices <1 Year $18,000 Replace joint 

Pier -  Bearings 6-10 Years $36,000 Replace bearings 

001060 Manitoba Street (300 Block) Abutment walls 1-5 Years $3,000 Patch delamination and Spall 

Ballast Wall 1-5 Years $4,500 Patch delamination and Spall 

Approach - Wearing Surface 1-5 Years $2,500 Rout and seal cracks, Patch potholes 

Other - Utility 1-5 Years $10,000 Repair utilities 

Girders <1 Year $10,000 Re-tension dywidag bars 

Soffit- thin slab 1-5 Years $2,000 Patch abrasions 

Abutment walls 1-5 Years $3,000 Patch delamination and Spall 

Pier - Shafts 1-5 Years $4,000 Patch concrete 
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Structure ID Structure Name Element Timing Cost Maintenance Need 

001070 Sioux Bridge Abutment walls 1-5 Years $12,000 Repair and Patch Concrete 

Floor Beams 1-5 Years $20,000 Repair corroded sections of floor beams 

Bracing - End, Bottom Lateral 1-5 Years $8,000 Repair or replace bracing 

Bracing - Intermediate 1-5 Years $12,000 Repair or replace bracing 

Coating - Structural Steel 6-10 Years $255,500 Repaint Structure 

Truss - Bottom chords 1-5 Years $15,000 Repair corroded sections of lower chord 

Truss - Verticals 1-5 Years $35,000 Repair damaged verticals. 

Truss- diagonals 1-5 Years $5,000 Repair damaged diagonals 

001080 Coteau Street East Abutment walls 1-5 Years $22,500 Patch Concrete 

Ballast Wall 1-5 Years $7,500 Patch Concrete 

Abutment - Bearings 1-5 Years $60,000 Replace bearings 

Abutment - Bearings 1-5 Years $15,000 Replace bearings 

Wingwalls 1-5 Years $7,500 Patch Concrete 

Approach - Wearing Surface 1-5 Years $2,520 Repave Approach 

Barriers 1-5 Years $3,000 Patch Concrete 

Girders <1 Year $70,000 Strengthen corroded girder webs 

Bracing 1-5 Years $30,000 Repair bracing 

Coating - Structural Steel 1-5 Years $30,800 Repaint Structure 

Coating - Structural Steel 1-5 Years $463,400 Repaint Structure 

Deck- Wearing surface 1-5 Years $23,625 Resurface bridge 

Embankments 1-5 Years $10,000 Fill erosion 

001090 Blackfoot Bridge Approach slabs 1-5 Years $500 Seal gaps between approach curb, sidewalk, and slab and wingwall. 

Approach - Wearing Surface 1-5 Years $360 Rout and seal cracks 

Embankments 1-5 Years $15,000 Restore embankments on upstream side and armour with rip rap. 

001110 7th Avenue SW  Embankments 1-5 Years $75,000 Regrade embankments, clean and reshape channel, and armour with rip rap. 

Pier - Bracing 1-5 Years $5,000 Replace bracing 

Pier 2 - Pile Bents 1-5 Years $110,000 Replace pier 

Pier 3 - Pile Bents 1-5 Years $110,000 Replace pier 

Curbs 1-5 Years $150 Repair concrete 

Sidewalks and Median 1-5 Years $150 Repair concrete 

001120 24th Avenue SW Abutment walls 1-5 Years $15,000 Install supplemental backing planks 

Wingwalls - posts and lagging 1-5 Years $7,500 Replace damaged planks and install scour planks. 

Approach - Wearing Surface 1-5 Years $3,960 Resurface Approaches 
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Structure ID Structure Name Element Timing Cost Maintenance Need 

Deck top 1-5 Years $10,500 Patch Concrete 

Deck - Wearing Surface 1-5 Years $15,750 Resurface bridge 

Streams and Waterways 1-5 Years $30,000 Regrade embankments at all 4 corners and armour with rip rap. 

001130 9th Avenue SW Viaduct Abutment - Bearings <1 Year $100,000 Replace bearings 

Sidewalk/Curb 1-5 Years $6,500 Rebuild sidewalks 

Approach - Wearing Surface 1-5 Years $200 Patch potholes 

Barrier 1-5 Years $150 Patch Concrete 

Deck - Wearing Surface 1-5 Years $57,320 Re-texture concrete 

Joints - armouring 1-5 Years $168,000 Replace expansion joints 

Pier - Bearings <1 Year $1,200,000 Replace bearings 

001140 4th Avenue SW Viaduct Approach - Wearing Surface 1-5 Years $7,920 Repave Approaches 

Barriers - exterior 1-5 Years $75,000 Patch concrete 

Barriers - interior 1-5 Years $7,500 Patch Concrete 

Barriers - interior 1-5 Years $19,425 Apply pigmented sealer 

Barrier - Posts 6-10 Years $2,500,000 Rehabilitate all terra cotta elements. 

Soffit- thick slab - end - 1930 1-5 Years $3,000 Patch Concrete 

Soffit- thick slab - interior - 1930  1-5 Years $80,000 Patch Concrete 

Deck -wearing surface 1-5 Years $475,875 Repave bridge 

Slope protection 1-5 Years $7,500 Install slope protection anchors and seal gap along abutments. 

Joints - concrete end dams 1-5 Years $1,500 Patch concrete 

Joints - seal 1-5 Years $100,000 Replace seals 

Pier - Caps 1-5 Years $600 Patch concrete 

Pier - Shafts 1-5 Years $6,000 Patch concrete 

001150 Corstorphine Bridge Deck - Wearing Surface 1-5 Years $27,300 Re-apply skid resistant coating 

Embankments 1-5 Years $15,000 Regrade embankments, install filter fabric and armour with rip rap. 

001160 Cree Bridge Coating - Structural Steel 6-10 Years $280,000 Repaint Structure 

Coating - Structural Steel - Bottom  6-10 Years $157,500 Repaint Structure 

Subways 

002000 Athabasca Street Lower Retaining walls 1-5 Years $4,500 Patch concrete 

002200 Fairford Street East    None 

002400 2nd Avenue SE Retaining walls 1-5 Years $15,000 Patch concrete 

Sidewalk and medians 1-5 Years $4,500 Patch concrete 
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Structure ID Structure Name Element Timing Cost Maintenance Need 

Sidewalk and medians 1-5 Years $6,200 Rout and seal cracks, Apply Silane sealer 

002500 8th Avenue SE Abutment walls 1-5 Years $1,500 Patch concrete 

Dams 

003100 3rd Avenue SE    Recently replaced. No recommendations. 

003200 Gulf Dam Culvert - Inlet Components 1-5 Years $1,000 Patch delaminations and spalls 

Pier - Shafts 1-5 Years $10,000 Patch concrete 
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4.5 MONITOR AND MODIFY BRIDGE MANAGEMENT PLAN 

In order to have a successful bridge management plan the City of Moose Jaw should set goals in regard to 
repairing and restoring their inventory of structures.  These goals should be monitored to track the effects 
the investment on maintenance and major capital projects has on the inventory.  The Bridge Management 
System used on this project produces the following reports that will assist the City in managing the bridge 
network and reporting the performance of the network in a quantifiable and measurable way.  The reports 
are briefly described as follows: 

Key Performance Indicator Reports 

The Key Performance Indicator (KPI) Reports are generated by the BMS and shows a number of target 
performance measures or KPIs in one report. The City can begin to use this report in accordance with 
accepted asset management practice, also recognizing that the City of Moose Jaw’s targets have not been 
established but will be in the future.  Please note that the High-Pressure Dam was removed from the current 
subset of structures as it is underwater and could not be inspected, This resulted in 21 total structures.  The 
KPIs used for these structures are described below: 

a) Condition:  The average Bridge Condition Index (BCI) of the network is reported, and also 
categorized into BCI categories of Good (>70), Fair (60 to 70), Poor (<60).  Good generally means 
the structure doesn’t require work in the immediate term 1-5 Years. Fair means the structure may 
require some work in 1-5 Years. Poor means work is required immediately or within 1-5 Years. 
These are general guidelines only.  The City structures have varying conditions, with 17 structures 
in Good condition, 4 in Fair condition, and 3 in Poor condition.  BCI’s were not produced for 2 
subways and 1 dam. 

b) Inspections:  This KPI records the number of structures having overdue inspections.  The City has 
all structures with recent inspections; therefore, none overdue.  That being said, in 2013 eight (8) 
structures have been identified for visual inspections, special access inspections, or additional 
testing as shown in the Inspection Schedule at the end of this section. 

c) Maintenance Needs:  Stantec can work with the City of Moose Jaw to establish a target for 
Maintenance Needs. This KPI shows the percentage (%) of the inventory that has Maintenance 
Needs within the inventory.  If the work is done, the needs are presumably removed next inspection. 

d) Performance Deficiencies:  Stantec can work with the City of Moose Jaw to establish a target for 
addressing Performance Deficiencies. This KPI shows the percentage (%) of the inventory that has 
Performance Deficiencies in the current set of inspections.  If the deficiencies are addressed, the 
Performance Deficiencies (PD’s) are presumably removed next inspection. 

e) Recommended / Planned Work.  This is not being used at this time but is intended to track 
whether recommended work is being planned or just left as recommended and not acted upon. 
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Figure 4.2 – KPI – BCI Breakdown 

 

 

Figure 4.3 – KPI – Inspection Summary 
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Figure 4.4 – KPI – Maintenance Needs Summary 

 

 

Figure 4.5 – KPI – Performance Deficiency Summary
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Appendix A INSPECTION SYSTEM 

This section has been included to provide the City of Moose Jaw with background information related to 
the inspection system.  In 2012, the City of Moose Jaw adopted the Ontario Structure Inspection Manual 
(OSIM) to inspect the bridge structures, making the City of Moose Jaw inspections on par with provincial 
government’s bridge inspection system. The following section discusses and illustrates the benefits and 
features of OSIM. 

A.1 ONTARIO STRUCTURE INSPECTION MANUAL (OSIM) 

The current inspection system is based on the Ontario Structures Inspection Manual which has been proven 
to be consistent and reliable.  Additionally, training opportunities exist with this system and the major 
consultants in the province have obtained this training as it is mandatory for work on the Province’s 
structures.  Once the data was collected using this system, the results were loaded into Stantec’s BMS that 
is tailored to OSIM.  Below is background information on the OSIM that will help the City of Moose Jaw 
interpret and understand the reports from the detailed visual inspections found in Volume 2. 

OSIM has taken conventional inspection methods and applied a rigorous step by step approach to aid in 
generating standard and consistent inspection reports.  This step by step method can be seen in the flow 
chart shown below. 
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Step 1: 

Break down the structure into individual elements as defined in OSIM.  For example, each timber abutment 
is divided into the following elements: 

• Piles; 

• Pile Cap; 

• Abutment Wall (Planks); 

• Wingwall Piles; and 

• Wingwall (Planks). 

This important first step is critical for the following reasons: 

• A consistent list of elements will provide a standard report format; and 

• It ensures the inspector inspects and rates each element. 

In addition to generating a list of elements it is also important to note each element’s material, which 
becomes important in Step 3 when recording material defects. 

Element numbering follows the Saskatchewan Ministry of Highways and Infrastructure system of labeling 
Abutment 1 as the most easterly or southerly abutment with Abutment 2 being the opposite abutment.  Once 
Abutment 1 and 2 is identified the remaining elements are labeled using the following approach: 

• Piles and girders are numbered from left to right while facing Abutment 2; 

• Spans, piers, and rail system posts are numbered starting at 1 at abutment 1 and continuing until 
abutment 2 is reached; and 

• Rails are labeled by left hand side or right hand side while the inspector is facing Abutment 2.  

The sketch shown below graphically presents the element numbering convention used in OSIM. 
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Step 2: 

Generate a quantity for each element using drawings and field measurements and a calculation that is 
defined in OSIM.  The calculation will determine each element’s quantity unit. i.e.) square metres (m²), 
lineal metres (m), or each.  For example, the calculation for an Abutment Wall is width x height, which will 
produce an element quantity in square metres (m²).  However, the calculation for a Railing System is length 
x count, which will produce an element quantity in lineal metres (m).  This becomes important in Step 3 
when quantifying material defects. 

When Step 2 is complete the bridge will be divided into individual elements with corresponding materials 
and quantities.  This completes the setup of the standard bridge inspection form. 

Step 3: 

Rate each element based on its material.  OSIM uniquely describes a number of defects for each material.  
For example, the most common material defects for concrete are: 

• Cracking; 

• Scaling; 

• Delaminations; 

• Spalls; 

• Disintegration; 

• Erosion; 

• Abrasion and Wear; and 

• Popouts, honeycombing, surface deposits. 

One of the most common defects found in concrete, scaling, which OSIM describes as a local flaking/loss 
of surface portion of concrete or mortar due to freeze-thaw cycles.  Once identified, scaling is then 
measured for depth to establish the severity of the defect.  OSIM has defined four measurable severities 
as shown below: 

• Light – Up to 5mm depth; 

• Medium – 6mm to 10mm depth; 

• Severe – 10mm to 25mm depth; or 

• Very Severe - >25mm depth. 

Once the material defect and severity has been determined OSIM has established a standardized 
conversion from Severity to Condition State.  These conversions are shown in the table below: 

Severity Condition State 

No observed material defects Excellent 
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Light material defects Good 

Medium material defects Fair 

Severe & Very Severe material defects Poor 

 

It must be noted that the term “Poor” does not translate into an element that is deficient for load carrying 
capacity or serviceability.  Rather the term “Poor” is an indication that a portion of the element has a material 
defect that may affect its long-term performance and serviceability.  Over time the quantities in “Poor” will 
likely increase as more of the element deteriorates. 

Once the material defect has been identified and the severity has been measured and converted to a 
condition state a quantity must be entered into one of the 4 condition states.  If the element quantity is in 
square metres (m²) then the material defect quantity must also be in square metres (m²).  For example, if 
you are rating a concrete Abutment Wall and there is 1.0m² of severe scaling then 1.0m² must be entered 
into in the poor condition state. 

However, if the element in question has a quantity in square metres (m²) and a crack is noted which is a 
lineal metre (m) defect then it must be converted to square metres (m²) to match the element’s quantity 
unit.  OSIM’s specified conversion is dividing the length of crack observed by a factor of 4. 

Step 4: 

Inspect and rate each element’s performance and serviceability based on its intended design.  If there is 
concern related to the performance of the element a Suspected Performance Deficiency code must be 
assigned which describes the specific issue that must be addressed.  If no suspected performance 
deficiencies are found than a “0” is inserted into the appropriate spot of the inspection report.  Of note, 
OSIM has used the term “suspected” because the inspector may not be able to confirm that the deficiency 
is performance related.  For example, a pier pile is out of plumb; therefore, the inspector suspects 
movement and assigns a performance deficiency of #4 – Continuing Movement to pier piles.  The inspector 
should also measure the extent of the movement because during the next inspection cycle if the pier pile 
has not moved the performance deficiency could be deleted as it does not continuously move. 

OSIM has compiled a list of 16 Performance Deficiencies for the inspector to choose from.  The most 
commonly used Performance Deficiency codes used are: 

• 1 – Load Carrying Capacity; 

• 3 – Continuing Settlement; 

• 4 – Continuing Movement; 

• 8 – Pedestrian / Vehicular Hazard; and 

• 9 – Rough Riding Surface. 

Step 5: 
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The final step is to make recommendations on maintenance and/or rehabilitation work for each element.  
The following table is a list of commonly used recommended work items: 

Maintenance 

Tighten or Replace railing system hardware 

Clean bridge deck and deck drains 

Patch potholes and shim asphalt approaches 

Recommended 
Work 

Replace timber pier piles 

Replace expansion joints 

Patch delaminated and spalled concrete 

In addition to providing recommendations for maintenance and major capital projects, timing must be 
assigned to all work that is recommended.  The following is a list of available timing options and a 
description when each is typically used: 

• Urgent – Recommended Work must be completed in a short time frame as the element has 
material defects or performance deficiencies that have compromised public safety; 

• < 1 Year – Recommended Work to be completed within 12 months as the defect or performance 
deficiency may compromise public safety if left in its current condition; 

• 1 - 5 Years – Construction to be completed within 5 years as the defect will progress; 

• 6 – 10 Years – Construction to be completed within 10 years.  This timeframe is used so bridge 
owners can begin planning for major rehabilitation work well in advance. 

• None – No work is expected within the next 10 years. 

For your reference, a Field Handbook has been included, which highlights the basic methodology of 
breaking a structure into elements, element quantity units (m², m, or each), defect descriptions and defined 
severities for all types of materials, condition state tables that aid in the converting severities to condition 
states, a list of performance deficiencies, and a list of maintenance needs / recommended work.  If 
additional information is desired that is not contained in the Field Handbook, a full OSIM manual can be 
obtained from the following web page: 

https://www.ogra.org/files/OSIM%20April%202008.pdf

https://www.ogra.org/files/OSIM%20April%202008.pdf
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Appendix B APPRAISAL EVALUATION – REFERENCE 
DOCUMENTS



Section:

Subject:

TCDM 916

Typical Plans

Bridge Approach

TRAFFIC CONTROL DEVICES

MANUAL

Saskatchewan
Highways and
Transportation

Date Page

1 of 204-08-12

WA-36RWA-36L

WA-24

WA-24

Place the hazard markers on a separate post directly in front of the bridge abutment.
Install the hazard markers so that the bottom of the sign is 1.0 m above the outside shoulder edge.

The yellow stripes on the hazard markers slope toward the centre of the bridge to mark the driving surface.

The Narrow Structure sign is installed when a structure, (bridge, culvert, subway, overpass and similar structures) has a clear 
roadway width of 5 to 6 m inclusive, or on any structure with a roadway clearance less than the width of the approach surface. 



Section: Subject:

TCDM 916TRAFFIC CONTROL DEVICES MANUAL

Typical Plans Bridge Approach

Date Page

2 of 204-08-12

Inside edge of sign
marks the inside
of the bridge

1
.0

m
1

.0
m

WA-36RWA-36L

Hazard Marker Bracket

Bracket

7.5cm 7.5cm10cm 10cm 10cm

Post

Brackets are made of 1¼“ flat iron. 2 brackets are required per post.

The Hazard Marker Bracket may be used at locations where the 
hazard markers may have to be removed to allow overwidth loads
to pass.







Section:

Subject:

TCDM 917

Typical Plans

Overhead Structure

TRAFFIC CONTROL DEVICES

MANUAL

Saskatchewan
Highways and
Transportation

The low clearance will display a height of 10 cm less than actual height to the nearest 0.1 of a metre.

The Narrow Structure sign is installed when a structure, (bridge, culvert, subway, overpass and similar structures) has a 
clear roadway width of 5 to 6 m inclusive, or on any structure with a roadway clearance less than the width of the approach 
surface. 

Hazard markers are required if a Narrow Structure sign is installed, otherwise hazard markers are optional.

Place the hazard markers on a separate post directly in front of the bridge abutment.

Install the hazard markers so that the bottom of the sign is 1.0 m above the outside shoulder edge.

The yellow stripes on the hazard markers slope toward the centre of the bridge to mark the driving surface.

Date Page

1 of 104-08-12

WA-27

3.8 m

3.8 m

3.8 m

WA-26

WA-24

WA-36L WA-36R
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Safety Barriers 

 

Date  Page 

August 7, 2009 Roadside Safety 1 of 2 

 

SKS 3.1.6-A.1 Introduction 

The following types of barriers are approved for use on 
Saskatchewan highways: 

 Cable Barrier, Two Strand (SP 26000) 
 Cable Barrier, High Tension 4 Strand (Site specific 

system design required) 
 W Beam (SP 28710) 
 Box Beam (SP 28720) 
 Concrete Safety Shape (Standard Plan to be 

developed)  

Cable barriers are classified as flexible barriers and are 
considered amongst the most effective barrier for 
redirecting vehicles. Damage to the vehicle and injury to 
the occupants is much less than with other barrier types. 

The High Tension Cable Barrier, W Beam and Box 
Beam barriers are classified as semi-rigid barriers. Both 
the W-Beam and Box Beam systems have similar 
redirection characteristics. Experience in Saskatchewan 
indicates that both the W Beam and Box Beam systems 
have snow clearance concerns. 

The Concrete Safety Shape is classified as a rigid 
barrier. 

SKS 3.1.6-A.2 Application 

Embankments 

Since cable barrier is most effective in redirecting 
vehicles, it is to be used for embankments. Other types 
of barrier may be used if the lateral displacement of a 
cable barrier would allow a risk of vehicles passing 
under the cable barrier. High-tension cable barrier 
should be considered for these situations. 

Existing embankments that are 8 m or higher may 
warrant the need for a barrier system. Refer to SP 20320 
for the warrant priority calculation. Embankments that 
warrant a barrier and have a side slope of 3:1 or better 
shall use the Two Strand Cable Barrier. 

Embankments that warrant a barrier and have a side 
slope of 3:1 or steeper should first be evaluated for side 
slope flattening, and if side slope flattening is deemed 
too costly or impractical, a semi-rigid barrier may be 

used. The High Tension Cable or W Beam Barrier are 
two options. A cost/benefit analysis is to be completed. 

A high tension cable or semi-rigid barrier may be used 
on embankments where the side slope is 3:1 or better, 
but a hazard is located within the clear zone that extends 
beyond the base of the embankment. An example would 
be in a resort development where the hazard (a building) 
is located in the clear zone at the base of the 
embankment. 

Bridge Approaches and Close Roadside Obstructions 

Cable barrier is not considered suitable for bridge 
approaches or close roadside obstructions. 

The W Beam and Box Beam Barriers are used in 
Saskatchewan. Both types shall use a Breakable 
Collapsible Terminal to protect the end of the guardrail 
from puncturing the errant vehicle. If the conditions do 
not allow for a standard flared layout (SP 28730, 28731, 
and 28733), energy absorbing end treatments may be 
used. The Bursting End Treatment may be used for a 
Box Beam Barrier and an energy absorbing end 
treatment may be used for a W-Beam Barrier. 

Bridge approach barriers are warranted on all bridges in 
Saskatchewan. For bridges where the roadway AADT is 
greater than or equal to 500, the barriers shall be 
installed as part of the capital or major preservation 
project. For bridges where the roadway AADT is less 
than 500, the installation of a barrier is to be justified by 
an engineering analysis, including a cost-benefit 
analysis. 

Roadside obstacles may need a barrier to improve the 
safety at the site. If an obstacle is located within the 
Clear Zone as defined in Table 3.1.3.1, and can not 
feasibly be removed, a barrier may be warranted. An 
engineering analysis, including a cost-benefit analysis, 
should be completed to assess the need. Refer to SP 
28731 and SP 28733 for guidance on the layout for 
barrier system design. 

Medians 

High tension cable, W-Beam, Box Beam or concrete 
safety shape barriers may be used in the median. The 
high tension cable barrier is preferred to minimize snow 
and ice control concerns. 

Refer to  Design Directive No 1- 2012
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Subsection 3.1.6.3 provides guidance for determining 
where median barriers are appropriate. Additional 
guidance may be found in the AASHTO Roadside 
Design Guide, Chapter 6. The designer should complete 
a cost/benefit analysis to further assess the need for the 
barrier. 

Careful consideration should be given when designing 
barriers placed in depressed and narrow medians as they 
may become ineffective where snow builds up or is 
collected (i.e. snow ploughing). 

SKS 3.1.6-A.3 End Treatments 

There are two types of end treatments that may be used 
for barriers in Saskatchewan:  

 Breakable Collapsible Terminal (BCT) 
 Energy Absorbing or Bursting End Treatment 

For more information on BCT see SP 28712. For 
information on Energy Absorbing or Bursting End 
Treatments, refer to manufacturer specific information 
and consult Engineering Standards Branch. 

 

Refer to  Design Directive No 1- 2012
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Section 12
Barriers and highway accessory 
supports

12.1 Scope
This Section specifies requirements for the design of permanent bridge barriers and highway accessory 
supports.

12.2 Definitions
The following definitions apply in this Section:

Anchorage — a bolt, stud, reinforcing bar, or assembly that is installed in concrete to anchor a structure 
or a component.

Average annual daily traffic (AADT) — the total volume of traffic during a year divided by the 
number of days in the year.

Barrier clearance — the clearance between the outside edge of the traffic lanes and the roadway face of 
a barrier.

Barrier exposure index — an index that reflects traffic volumes and bridge site characteristics and is 
used for determining barrier performance levels.

Barrier joint — a discontinuity in a barrier that permits relative rotation or translation between barrier 
components on opposite sides of the discontinuity.

Bikeway — part of a highway designated for the movement of bicycles.

Breakaway support — a support designed to fail in such a way that, when struck by a vehicle, damage 
to the vehicle and injury to its occupants does not exceed a specified level.

Cantilevered support — a support that cantilevers out over a roadway.

Crash cushion — a barrier used for protecting vehicles from a roadside hazard and designed to fail in 
such a way that, when struck by a vehicle, damage to the vehicle and injury to its occupants does not 
exceed a specified level.

Crash test — a test of a barrier or highway accessory support carried out by crashing a vehicle into it and 
monitoring the vehicle-barrier or vehicle–highway accessory support interaction.

Design speed — the speed for which a highway at a bridge site is designed.

Highway accessory — a component required for the operation of a highway, e.g., a sign, luminaire, 
traffic signal, surveillance installation, noise barrier, or privacy barrier.

Highway accessory support — a structure (including supporting brackets, maintenance walkways, and 
mechanical devices, where present) that is designed to support highway accessories.

Luminaire — a complete lighting fixture (including the light source, reflector, refractor, housing, and 
ballast, where present, but excluding support members).
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Overhead support — a support that has a member on each side of a roadway supporting a horizontal 
member that spans over the roadway.

Performance level — the specified level to which a traffic barrier is to perform in reducing the 
consequences of a vehicle leaving the roadway, as required by the applicable crash test requirements (see 
Clauses 12.4.3.2 and 12.4.3.4).

Performance Level 1 (PL-1) — the performance level for traffic barriers on bridges where the 
expected frequency and consequences of vehicles leaving the roadway are similar to those expected 
on low-traffic-volume roads. For PL-1, the AASHTO Guide Specifications for Bridge Railings (see 
Clause 12.4.3.4.2) require crash testing with a small automobile and a pickup truck.

Performance Level 2 (PL-2) — the performance level for traffic barriers on bridges where the 
expected frequency and consequences of vehicles leaving the roadway are similar to those 
expected on high-to-moderate-traffic-volume highways. For PL-2, the AASHTO Guide Specifications for 
Bridge Railings (see Clause 12.4.3.4.2) require crash testing with a small automobile, a pickup truck, 
and a single-unit truck.

Performance Level 3 (PL-3) — the performance level for traffic barriers on bridges where the 
expected frequency and consequences of vehicles leaving the roadway are similar to those expected 
on high-traffic-volume highways with high percentages of trucks. For PL-3, the AASHTO Guide 
Specifications for Bridge Railings (see Clause 12.4.3.4.2) require crash testing with a small automobile, 
a pickup truck, and a tractor-trailer truck.

Post and railing barrier — an open barrier consisting of railings that follow the profile of a bridge and 
posts that support the railings at discrete locations.

Roadside support — a support adjacent to a roadway, with no part of the support or its accessory 
extending over the roadway.

Sign — a panel for displaying messages.

Traffic barrier termination — the start or end point of a longitudinal run of traffic barrier.

Traffic barrier transition — the portion of an approach roadway traffic barrier that is adjacent to a 
bridge traffic barrier and provides a transition between the two barrier types.

Traffic signal — a complete signal device consisting of traffic lights and housing.

12.3 Abbreviations and symbols

12.3.1 Abbreviations
The following abbreviations apply in this Section:

PL-1 — Performance Level 1

PL-2 — Performance Level 2

PL-3 — Performance Level 3

12.3.2 Symbols
The following symbols apply in this Section:

AADT1 = average annual daily traffic for the first year after construction

Be = barrier exposure index

H = height of barrier, m

Kc = highway curvature factor
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Kg = highway grade factor

Kh = highway type factor

Ks = superstructure height factor

L = span of overhead and cantilevered support members, m

Pl = longitudinal traffic load on barrier, kN

Pt = transverse traffic load on barrier, kN

Pv = vertical traffic load on barrier, kN

Wp = pedestrian or bicycle load on barrier, kN or kN/m

12.4 Barriers

12.4.1 General
Barriers shall be classified as traffic, pedestrian, bicycle, or combination barriers according to their function.

In addition to the requirements of Clauses 12.4.2 to 12.4.6, the following factors shall be considered in 
the appraisal of a barrier:
(a) durability;
(b) ease of repair;
(c) snow accumulation on and snow removal from deck;
(d) visibility through or over barrier;
(e) deck drainage;
(f) future wearing surfaces; and
(g) aesthetics.

12.4.2 Barrier joints
Barrier joints shall be detailed to allow for the movements specified in Section 3.

12.4.3 Traffic barriers

12.4.3.1 General
Traffic barriers shall be provided on both sides of highway bridges to delineate the superstructure edge 
and to reduce the consequences of vehicles leaving the roadway. Barrier adequacy in reducing the 
consequences of vehicles leaving the roadway shall be determined from crash tests, except that the 
adequacy of a barrier that has the same details as those of an existing traffic barrier may be determined 
from an evaluation of the existing barrier’s performance when struck by vehicles.

12.4.3.2 Performance level

12.4.3.2.1 General
The performance level used for a bridge site shall be Performance Level 1, 2, or 3, determined in 
accordance with Clauses 12.4.3.2.3 and 12.4.3.2.4, unless alternative performance levels are Approved in 
accordance with Clause 12.4.3.2.2.

12.4.3.2.2 Alternative performance levels
Performance levels other than Performance Levels 1, 2, and 3 shall be Approved by the Regulatory 
Authority for the bridge and shall be defined by specifying their crash test requirements. These alternative 
performance levels shall be considered along with Performance Levels 1, 2, and 3 when the optimum 
performance level for a bridge site is being determined. The optimum performance level shall be taken to 
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be the performance level with the least costs, where the costs for each performance level include the costs 
of supplying and maintaining an appropriate traffic barrier as well as the costs of all accidents expected 
with the use of that barrier.

12.4.3.2.3 Determination of barrier exposure index
The barrier exposure index used for determining the performance level shall be based on the estimated 
average annual daily traffic for the first year after construction, AADT1, which shall be limited to a 
maximum value of 10 000 vehicles per day per traffic lane for vehicle speeds of 80 km/h or greater. 
AADT1 shall be multiplied by highway type, highway curvature, highway grade, and superstructure height 
factors to calculate the barrier exposure index, as follows:

The highway type, highway curvature, highway grade, and superstructure height factors shall be as 
specified in Tables 12.1 to 12.4.

Table 12.1
Highway type factors, Kh

(See Clause 12.4.3.2.3.)

Table 12.2
Highway curvature factors, Kc

(See Clause 12.4.3.2.3.)

Highway type Design speed, km/h Kh

One-way* 50–110 2.00

Two-way divided† 50–110 1.00

Two-way undivided, with five or more lanes†‡ 50–110 1.00

Two-way undivided, with four or fewer lanes†‡§ 50
60
80

100
110

1.20
1.30
1.45
1.60
1.65

*AADT1 is based on one-way traffic.
†AADT1 is based on two-way traffic.
‡Number of lanes refers to total number of lanes on bridge.
§Interpolate highway type factors for design speeds not given.

Radius of 
curve, m*

Barrier on outside 
of curve, Kc

Barrier on inside 
of curve, Kc

≤ 300
350
400
450
500
550

≥ 600

4.00
3.00
2.40
1.90
1.50
1.20
1.00

2.00
1.65
1.45
1.30
1.15
1.05
1.00

*Interpolate highway curvature factors for radii of curves not 
given.

B
AADT K K K K

e
h c g s=

( )1

1000
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Table 12.3
Highway grade factors, Kg

(See Clause 12.4.3.2.3.)

Table 12.4
Superstructure height factors, Ks

(See Clause 12.4.3.2.3.)

12.4.3.2.4 Determination of performance level
Except when alternative performance levels are Approved in accordance with Clause 12.4.3.2.2, the 
optimum performance level to be used for a traffic barrier shall be determined from Tables 12.5 to 12.7. 
When alternative performance levels are Approved, the optimum performance level shall be determined in 
accordance with Clause 12.4.3.2.2.

Consideration shall be given to the use of an increased design speed whenever the design speed at a 
bridge site is not limited by highway alignment or roadway surface.

Grade, %*† Kg

≥ –2
–3
–4
–5

≤ –6

1.00
1.25
1.50
1.75
2.00

*Positive grade increases in the 
direction that traffic is travelling.
†Interpolate highway grade factors 
for grades not given.

Superstructure height 
above ground or water 
surface, m*

Ks

High-occupancy land use† or 
deep water‡ beneath bridge

Low-occupancy land use or 
shallow water beneath bridge

≤ 5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

≥ 24

0.70
0.80
0.90
1.00
1.15
1.25
1.35
1.50
1.60
1.70
1.85
1.95
2.05
2.20
2.30
2.40
2.85

0.70
0.70
0.70
0.70
0.80
0.95
1.05
1.20
1.30
1.45
1.55
1.70
1.80
1.95
2.05
2.20
2.70

*Interpolate superstructure height factors for superstructure heights not given.
†Includes highways or railways beneath bridge.
‡Water deeper than 3 m.
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Table 12.5
Optimum performance levels — Barrier clearance 

less than or equal to 2.25 m
(See Clause 12.4.3.2.4.)

Design speed, 
km/h

Barrier exposure index

Trucks, % PL-1 PL-2 PL-3

50 0
5

10
15
20
25
40

< 224.8
< 75.2
< 32.0
< 20.5
< 15.1
< 12.0
< 7.4

≥ 224.8
≥ 75.2

32.0–222.5
20.5–126.3
15.1–88.3
12.0–67.7
7.4–40.0

—
—
> 222.5
> 126.3
> 88.3
> 67.7
> 40.0

60 0
5

10
15
20
25
40

< 53.2
< 27.4
< 16.5
< 12.0
< 9.6
< 7.8
< 5.2

≥ 53.2
≥ 27.4

16.5–111.3
12.0–63.8
9.6–44.8
7.8–34.4
5.2–20.4

—
—
> 111.3
> 63.8
> 44.8
> 34.4
> 20.4

80 0
5

10
15
20
25
40

< 7.2
< 6.3
< 5.4
< 4.8
< 4.3
< 3.9
< 3.0

≥ 7.2
6.3–188.6
5.4–61.4
4.8–36.7
4.3–26.1
3.9–20.3
3.0–12.2

—
> 188.6
> 61.4
> 36.7
> 26.1
> 20.3
> 12.2

100 0
5

10
15
20
25
40

< 3.1
< 2.9
< 2.8
< 2.6
< 2.5
< 2.4
< 2.2

≥ 3.1
2.9–113.2
2.8–44.8
2.6–28.0
2.5–20.3
2.4–15.9
2.2–9.7

—
> 113.2
> 44.8
> 28.0
> 20.3
> 15.9
> 9.7

110 0
5

10
15
20
25
40

< 2.4
< 2.3
< 2.3
< 2.2
< 2.1
< 2.0
< 1.9

≥ 2.4
2.3–84.9
2.3–39.4
2.2–25.6
2.1–19.0
2.0–15.1
1.9–9.4

—
> 84.9
> 39.4
> 25.6
> 19.0
> 15.1
> 9.4
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Table 12.6
Optimum performance levels — Barrier clearance 

greater than 2.25 m and less than or equal to 3.75 m
(See Clause 12.4.3.2.4.)

Design speed, 
km/h

Barrier exposure index

Trucks, % PL-1 PL-2 PL-3

50 0
5

10
15
20
25
40

—
< 121.5
< 48.2
< 30.3
< 22.2
< 17.5
< 10.7

—
≥ 121.5

48.2–350.1
30.3–198.8
22.2–138.8
17.5–106.6
10.7–62.9

—
—
> 350.1
> 198.8
> 138.8
> 106.6
> 62.9

60 0
5

10
15
20
25
40

< 76.6
< 39.5
< 22.6
< 16.3
< 12.7
< 10.6
< 6.9

≥ 76.6
≥ 39.5

22.6–171.3
16.3–99.7
12.7–70.3
10.6–54.2
6.9–32.3

—
—
> 171.3
> 99.7
> 70.3
> 54.2
> 32.3

80 0
5

10
15
20
25
40

< 9.9
< 8.4
< 7.2
< 6.3
< 5.6
< 5.0
< 3.8

≥ 9.9
8.4–247.3
7.2–70.6
6.3–41.2
5.6–29.1
5.0–22.5
3.8–13.4

—
> 247.3
> 70.6
> 41.2
> 29.1
> 22.5
> 13.4

100 0
5

10
15
20
25
40

< 3.6
< 3.5
< 3.4
< 3.3
< 3.2
< 3.0
< 2.7

≥ 3.6
3.5–140.4
3.4–49.8
3.3–30.3
3.2–21.8
3.0–16.9
2.7–10.2

—
> 140.4
> 49.8
> 30.3
> 21.8
> 16.9
> 10.2

110 0
5

10
15
20
25
40

< 2.8
< 2.7
< 2.7
< 2.6
< 2.6
< 2.5
< 2.4

≥ 2.8
2.7–102.7
2.7–43.2
2.6–27.4
2.6–20.1
2.5–15.8
2.4–9.6

—
> 102.7
> 43.2
> 27.4
> 20.1
> 15.8
> 9.6
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Table 12.7
Optimum performance levels — Barrier clearance 

greater than 3.75 m
(See Clause 12.4.3.2.4.)

Design speed, 
km/h

Barrier exposure index

Trucks, % PL-1 PL-2 PL-3

50 0
5

10
15
20
25
40

—
< 255.1
< 85.5
< 51.9
< 37.2
< 29.1
< 17.5

—
≥ 255.1

≥ 85.5
51.9–394.1
37.2–274.9
29.1–211.0
17.5–124.4

—
—
—
> 394.1
> 274.9
> 211.0
> 124.4

60 0
5

10
15
20
25
40

< 139.4
< 71.8
< 36.3
< 25.1
< 19.3
< 15.7
< 10.1

≥ 139.4
≥ 71.8

36.3–260.5
25.1–151.6
19.3–106.0
15.7–81.5
10.1–48.1

—
—
> 260.5
> 151.6
> 106.0
> 81.5
> 48.1

80 0
5

10
15
20
25
40

< 13.0
< 11.2
< 9.6
< 8.4
< 7.5
< 6.7
< 5.2

≥ 13.0
11.2–314.7
9.6–88.5
8.4–51.5
7.5–36.3
6.7–28.1
5.2–16.7

—
> 314.7
> 88.5
> 51.5
> 36.3
> 28.1
> 16.7

100 0
5

10
15
20
25
40

< 4.4
< 4.1
< 4.0
< 3.9
< 3.7
< 3.6
< 3.2

≥ 4.4
4.1–181.5
4.0–63.4
3.9–38.4
3.7–27.5
3.6–21.5
3.2–12.9

—
> 181.5
> 63.4
> 38.4
> 27.5
> 21.5
> 12.9

110 0
5

10
15
20
25
40

< 3.2
< 3.1
< 3.0
< 3.0
< 3.0
< 2.9
< 2.8

≥ 3.2
3.1–135.2
3.0–54.5
3.0–34.2
3.0–24.8
2.9–19.5
2.8–11.9

—
> 135.2
> 54.5
> 34.2
> 24.8
> 19.5
> 11.9
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Table 12.8
Minimum barrier heights, H*

(See Clauses 12.4.3.3, 12.4.4.2, and 12.4.5.2.)

12.4.3.3 Geometry and end treatment details
The roadway face of a traffic barrier shall have a smooth continuous alignment and a smooth transition 
into the roadway face of the approach roadway traffic barrier (where one is present). Where no approach 
roadway traffic barrier is present, traffic barrier termination details shall be consistent with the roadside 
safety standards of the approach roadway.

Traffic barriers shall comply with the minimum height requirements specified in Table 12.8.
Where a traffic barrier is located between the roadway and a sidewalk or bikeway, the sidewalk or 

bikeway face of the barrier shall have a smooth surface without snag points and a minimum height of 
0.60 m measured from the surface of the sidewalk or bikeway.

12.4.3.4 Crash test requirements

12.4.3.4.1 General
The traffic barrier crash test requirements specified in Clause 12.4.3.4.2 shall be satisfied along the entire 
length of a traffic barrier, including at the locations of any changes in barrier type, shape, alignment, or 
strength that could affect barrier performance.

When a traffic barrier is to be placed on a bridge curb or sidewalk, the traffic barrier crash test 
requirements shall be satisfied with the barrier placed on a similar curb or sidewalk.

12.4.3.4.2 Crash test requirements for traffic barriers
Except as specified in Clauses 12.4.3.4.4 and 12.4.3.4.5, traffic barriers shall meet the crash test 
requirements of the optimum performance level determined in accordance with Clause 12.4.3.2, or of a 
more severe performance level if considered desirable.

Type of barrier H, m

Traffic

PL-1 0.68

PL-2 0.80

PL-3 1.05†

Combination (pedestrian) 1.05

Combination (bicycle) 1.37

Pedestrian 1.05

Bicycle 1.37

*The height of the barrier is the vertical 
distance from the top to the bottom of the 
roadway, sidewalk, or bikeway face of the 
barrier, as applicable. For combination 
barriers, the height of the barrier is measured 
on the sidewalk or bikeway face of the barrier.
†For freeways and high-speed rural arterial 
highways, consideration shall be given to 
increasing the barrier height to 1.37 m.
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The crash test requirements for traffic barriers for Performance Levels 1, 2, and 3 shall be the crash test 
requirements specified in the AASHTO Guide Specifications for Bridge Railings.

The crash test requirements for performance levels other than Performance Levels 1, 2, and 3 shall be 
Approved in accordance with Clause 12.4.3.2.2.

12.4.3.4.3 Crash test requirements for traffic barrier transitions
Except as specified in Clauses 12.4.3.4.4 and 12.4.3.4.5, traffic barrier transitions shall meet the crash test 
requirements used for appraising the approach roadway traffic barrier.

12.4.3.4.4 Alternative crash test requirements
A traffic barrier or traffic barrier transition shall be assumed to have met the requirements of 
Clauses 12.4.3.4.2 and 12.4.3.4.3, respectively, if it has been crash tested to requirements that test its 
geometry, strength, and behaviour to an equivalent or more severe level than the requirements of 
Clauses 12.4.3.4.2 and 12.4.3.4.3, respectively.

The crash test requirements for longitudinal barrier Test Levels 2, 4, and 5 of NCHRP Report 350 shall be 
taken as meeting the crash test requirements for Performance Levels 1, 2, and 3, respectively.

12.4.3.4.5 Changes to crash-tested traffic barriers and traffic barrier 
transitions
Changes to the details of a traffic barrier or traffic barrier transition that meets the requirements of 
Clauses 12.4.3.4.2 to 12.4.3.4.4 may be made, provided that any changes affecting the geometry, 
strength, or behaviour of the traffic barrier or traffic barrier transition can be demonstrated to not 
adversely affect vehicle-barrier interaction.

12.4.3.5 Anchorages
The suitability of a traffic barrier anchorage shall be based on its performance during crash testing of the 
traffic barrier. For an anchorage to be considered acceptable, significant damage shall not occur in the 
anchorage or deck during crash testing. If crash testing results for the anchorage are not available, the 
anchorage and deck shall be designed to resist the maximum bending, shear, and punching loads that can 
be transmitted to them by the traffic barrier, except that these loads need not be taken as greater than 
those resulting from the loads specified in Clause 3.8.8 and applied as shown in Figure 12.1.
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Notes: 
(1) Traffic barrier types are illustrative only and other types may be used.
(2) Transverse load Pt shall be applied over a barrier length of 1200 mm for PL-1 barriers, 1050 mm for PL-2 barriers, and 

2400 mm for PL-3 barriers.
(3) Longitudinal load Pl shall be applied at the same locations and over the same barrier lengths as Pt . For post and railing 

barriers, the longitudinal load shall not be distributed to more than three posts.
(4) Vertical load Pv shall be applied over a barrier length of 5500 mm for PL-1 and PL-2 barriers and 12 000 mm for 

PL-3 barriers.
(5) These loads shall be used for the design of traffic barrier anchorages and decks only.

Figure 12.1
Application of traffic design loads to traffic barriers

(See Clause 12.4.3.5.)

12.4.4 Pedestrian barriers

12.4.4.1 General
Pedestrian barriers shall be provided on both sides of pedestrian bridges and on the outside edges of 
highway bridge sidewalks separated from the roadway by a traffic barrier.

12.4.4.2 Geometry
Pedestrian barriers shall comply with the minimum height requirements specified in Table 12.8.

Openings in pedestrian barriers shall not exceed 150 mm in the least direction or shall be covered with 
chain link mesh. Openings in chain link mesh shall not be larger than 50 × 50 mm. The wires making up 
the mesh shall have a minimum diameter of 3.5 mm.

12.4.4.3 Design loading
The design loading for pedestrian barriers shall be as specified in Clause 3.8.8 and the loads applied shall 
be as shown in Figure 12.2. Only one railing shall be loaded at a time when posts of post-and-railing 
barriers are being designed.
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Note: Traffic barrier types are illustrative only and other types may be used.

Figure 12.2
Application of pedestrian and bicycle design loads to barriers

(See Clauses 12.4.4.3 and 12.4.5.3.)

12.4.5 Bicycle barriers

12.4.5.1 General
Bicycle barriers shall be provided on both sides of bicycle bridges and on the outside edges of highway 
bridge bikeways where the bikeway is separated from the roadway by a traffic barrier.

12.4.5.2 Geometry
Bicycle barriers shall comply with the minimum height requirements specified in Table 12.8.

Openings in bicycle barriers for the lower 1050 mm of barrier shall not exceed 150 mm in the least 
direction or shall be covered with chain link mesh. Openings in chain link mesh shall not be larger than 
50 × 50 mm. The wires making up the mesh shall have a minimum diameter of 3.5 mm.

12.4.5.3 Design loading
The design loading for bicycle barriers shall be as specified in Clause 3.8.8 and the loads applied shall be as 
shown in Figure 12.2. Only one railing shall be loaded at a time when posts of post-and-railing barriers are 
being designed.
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12.4.6 Combination barriers

12.4.6.1 General
Combination barriers shall be provided on the outside edges of bridge sidewalks and bikeways not 
separated from the traffic lanes by a traffic barrier. They shall meet the requirements of Clause 12.4.3 as 
well as the requirements of Clauses 12.4.4 and 12.4.5, as applicable to the type of barrier, except as 
specified in Clause 12.4.6.2.

12.4.6.2 Geometry
Openings in combination barriers shall be less than or equal to 150 mm in the least direction for the lower 
600 mm of barrier and 380 mm in the least direction above the lower 600 mm of barrier.

12.5 Highway accessory supports

12.5.1 General
When required by roadside safety standards, highway accessory supports shall be designed as breakaway 
supports or protected from traffic by a barrier or crash cushion. Breakaway supports shall not be used in 
situations where they are likely to fall across the roadway after being struck by a vehicle.

12.5.2 Vertical clearances
Vertical clearances over roadways shall comply with Clause 1.5.2.2.

12.5.3 Maintenance
Suitable access for maintaining and repairing highway accessories and their supports with minimal 
disruption to traffic shall be provided.

12.5.4 Aesthetics
The aesthetics of highway accessories and their supports shall be considered, with due regard for the 
surrounding environment.

12.5.5 Design

12.5.5.1 General
Wind loads on highway accessory supports shall be in accordance with Annex A3.2.

12.5.5.2 Ultimate limit states

12.5.5.2.1 General
The factored resistances of concrete, wood, and steel components and connections shall be determined in 
accordance with Sections 8, 9, and 10, respectively.

The factored resistances of aluminum components and connections shall be determined in accordance 
with CSA S157, except as specified in Clauses 12.5.5.2.2 and 12.5.5.2.3.

12.5.5.2.2 Heat treatment of aluminum
The yield strengths of heat affected-zones for aluminum alloy 6063 sections up to 9.5 mm thick that are 
welded in the T4 temper with filler alloy 4043 and then artificially aged by precipitation heat treatment to 
the T6 temper after welding shall be taken as 85% of the yield strengths of the non-welded alloy 6063-T6.

The yield strengths of heat-affected zones for aluminum alloy 6005 sections up to 6.4 mm thick that are 
welded in the T1 temper with filler alloy 4043 and then artificially aged by precipitation heat treatment to 
the T5 temper after welding shall be taken as 85% of the yield strengths of the non-welded alloy 6005-T5.
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The extent of heat-affected zones shall be determined in accordance with CSA S157.

12.5.5.2.3 Aluminum castings
The factored resistances of aluminum castings shall be based on the resistance factors for aluminum 
specified in CSA S157 and the aluminum alloy strengths specified in Table 12.9, or on strength testing of 
the castings. Factored resistances determined from tests shall have a 98% probability of exceedance.

Table 12.9
Strengths for aluminum castings

(See Clause 12.5.5.2.3.)

12.5.5.2.4 Anchorages
Highway accessory support anchorages shall satisfy the requirements of Clause 8.16.7 and shall fully 
develop the strength of the support.

12.5.5.3 Serviceability limit states
Highway accessory support components and connections shall be proportioned to satisfy the applicable 
serviceability limit state requirements of this Code and CSA S157.

Support deformations shall be calculated for the load combination specified in Table A3.2.1 and shall be 
acceptable for the intended use of the support.

12.5.5.4 Fatigue limit state

12.5.5.4.1 General
Highway accessory support components and connections shall be proportioned so that their fatigue 
capacities are equal to or greater than the fatigue effects of the load combination specified in Table A3.2.1. 
Fatigue capacities shall be determined in accordance with Sections 8 and 10 and CSA S157, as applicable.

Vortex shedding excitation arising from across-wind loads at the fatigue limit state shall be considered 
both with and without highway accessories installed. The use of damping or energy-absorbing devices 
shall be considered for highway accessory supports that are subject to significant vortex shedding 
excitation.

12.5.5.4.2 Anchor bolts
In determining the stress range in an anchor bolt at the fatigue limit state, the effects of bending and of 
preloading of the bolt shall be considered.

Strength, base metal, MPa

Strength, 
heat-affected 
zone, MPa

Product and alloy Tensile yield Compressive yield Tensile yield

Permanent mold castings

A440.0-T4
356.0-T6
356.0-T7
A356.0-T61

60
80
70
90

60
80
70
90

50
50
50
50

Sand castings

356.0-T6
356.0-T7

60
60

60
60

50
50
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12.5.6 Breakaway supports

12.5.6.1 General
Breakaway supports shall satisfy the requirements of Clause 12.5.5. In addition, they shall satisfy the crash 
test requirements of Clause 12.5.6 or have a satisfactory record of performing safely in actual service when 
struck by vehicles. Breakaway support crash test requirements shall be satisfied with highway shoulder and 
ditch geometry adjacent to the support that is similar to the geometry that will be adjacent to the support 
in service.

12.5.6.2 Crash test requirements
Breakaway supports shall be crash tested in accordance with Tests 62 and 63 of NCHRP Report 230, 
except that the impact point for Test 63 may be the centre of bumper of the impacting vehicle. In 
addition, the maximum change in vehicle velocity during impact shall not exceed 5 m/s (a maximum of 
3 m/s is preferred).

All breakaway support columns in multiple-support roadside sign structures shall be considered as 
acting together to cause a change in vehicle velocity during crash testing unless
(a) each support column is designed to release independently from the sign panel;
(b) the sign panel has sufficient torsional strength to ensure this release; and
(c) the clear distance between support columns is 2100 mm or greater.

12.5.6.3 Alternative crash test requirements
A breakaway support may be assumed to have met the requirements of Clause 12.5.6.2 if it has been 
crash tested to requirements that test its breakaway behaviour to an equivalent or more severe level than 
the requirements of Clause 12.5.6.2.

The crash test requirements for breakaway utility poles Test Level 3 of NCHRP Report 350 shall be taken 
as meeting the crash test requirements of Clause 12.5.6.2.

12.5.6.4 Changes to crash-tested highway accessory supports
Changes to the details of the breakaway support columns of multiple-support roadside sign structures that 
meet the requirements of Clauses 12.5.6.2 and 12.5.6.3 may be made if all of the support columns within 
2100 mm of each other have a total mass per unit length of less than 65 kg/m and a total mass of less 
than 270 kg between their breakaway bases and their release points from the sign panel.

12.5.6.5 Geometry
No substantial remains of a breakaway support, after it is broken away, shall project more than 100 mm 
above ground level.

The release point of a breakaway support column shall be at least 2100 mm above ground level.

12.5.7 Foundations

12.5.7.1 General
Foundations for highway accessory supports shall comply with Section 6, except as specified in 
Clause 12.5.7.2.

The foundation design shall be based on the lowest ground elevation expected to occur during the life 
of the support, including ground elevations occurring during construction.

12.5.7.2 Foundation investigation
The foundation investigation for standard highway accessory support foundations that are designed for a 
wide range of soil conditions may be based on geotechnical information obtained from investigations at 
neighbouring sites, soil borings for highway design, or other appropriate sources provided that the soil 
conditions anticipated at the site fall within the range of soil conditions used to design the foundation.
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12.5.8 Corrosion protection

12.5.8.1 Steel
Corrosion protection of steel components shall be provided in accordance with Section 10, except that
(a) lapped joints of tubular steel supports shall be hot-dip galvanized; and
(b) components of breakaway supports directly involved in the breakaway function, and components of 

anchorages cast into concrete foundations, shall be stainless steel or hot-dip galvanized steel.
Stainless steel shall be ASTM A 167 Type 316 stainless steel.

12.5.8.2 Aluminum
Corrosion protection of aluminum components shall be provided in accordance with Section 2 and 
CSA S157.

12.5.8.3 Drainage and air circulation
The top surface of a support foundation shall have a minimum wash slope of 2%, and with the exception 
of breakaway support foundations shall not be less than 75 mm above ground level. The ground adjacent 
to the support foundation shall be graded to prevent the ponding of water around the foundation.

Support components shall be detailed to allow for inspection and maintenance, to prevent the 
accumulation of debris, and to allow for the free drainage of water and the free circulation of air both 
within and between components.

12.5.9 Minimum thicknesses

12.5.9.1 Steel
The minimum thicknesses of steel members shall meet the requirements of Section 10, except that
(a) the minimum thicknesses of steel truss members shall be 4.5 mm for chords and 3.0 mm for 

diagonals and bracing; and
(b) the minimum thicknesses of steel pole supports of closed cross-section shall be 3.0 mm.

12.5.9.2 Aluminum
The minimum thicknesses of aluminum truss members shall be 4.5 mm for chords and 3.0 mm for 
diagonals and bracing.

The minimum thicknesses of aluminum pole supports of closed cross-section shall be 4.5 mm.

12.5.10 Camber
Horizontal highway accessory support members shall be cambered to compensate for deflection due to 
unfactored dead loads. In addition, camber not less than L/1000 shall be provided for horizontal members 
of overhead and cantilevered supports.

12.5.11 Connections

12.5.11.1 Bolts
Bolts for structural connections in aluminum members shall be stainless steel or hot-dip galvanized steel.

12.5.11.2 Circumferential welds
Circumferential welds in pole-support members shall be complete penetration welds, except that the 
connections of steel pole-support members to base plates for luminaire and traffic signal supports not 
greater than 16 m in height may be socket-type connections with a continuous fillet weld on the inside of 
the base plate at the end of the shaft and another continuous fillet weld on the outside at the top of the 
base plate.
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12.5.11.3 Longitudinal welds
Longitudinal seam welds in steel pole-support members within 150 mm of a complete penetration 
circumferential weld or within 150 mm of a lapped joint shall be complete penetration welds ground flush 
after welding.

12.5.11.4 Lapped joints
Lapped joints in tubular members shall be of sufficient length to develop the full strength of the lapped 
members. The ends of the plates in the joint shall not be chamfered over more than 50% of their 
thickness.

S
ingle user license only.  S

torage, distribution or use on netw
ork prohibited.



Chain link 
mesh

Parapet

Vertical
bar

Sidewalk or
bikeway surface

Wp

Wp

Wp Wp

Wp Wp

Wp

Wp Wp Wp

Wp

Wp

© Canadian Standards Association
Supplement No. 2 to CAN/CSA-S6-06, 

Canadian Highway Bridge Design Code

October 2011

Note: Traffic barrier types are illustrative only and other types may be used.

Figure 12.2
Application of pedestrian and bicycle design loads to barriers

(See Clauses 12.4.4.3 and 12.4.5.3.)

12.4.5  Bicycle barriers

12.4.5.1  General
Bicycle barriers shall be provided on both sides of bicycle bridges and on the outside edges of highway 
bridge bikeways where the bikeway is separated from the roadway by a traffic barrier.

12.4.5.2  Geometry
Bicycle barriers shall comply with the minimum height requirements specified in Table 12.8.

Openings in bicycle barriers for the lower 1050 mm of barrier shall not exceed 150 mm in the least 
direction or shall be covered with chain link mesh. Openings in chain link mesh shall not be larger than 
50 × 50 mm. The wires making up the mesh shall have a minimum diameter of 3.5 mm.

12.4.5.3  Design loading
The design loading for bicycle barriers shall be as specified in Clause 3.8.8 and the loads applied shall be as 
shown in Figure 12.2. Only one railing shall be loaded at a time when posts of post-and-railing barriers are 
being designed.
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Items 67, 68, 69, 71, and 72 - Indicate the Appraisal Ratings 
 
The items in the Appraisal Section are used to evaluate a bridge in 
relation to the level of service which it provides on the highway system 
of which it is a part.  The structure will be compared to a new one 
which is built to current standards for that particular type of road as 
further defined in this section except for Item 72 - Approach Roadway 
Alignment.  See Item 72 for special criteria for rating that item. 
 
Items 67, 68, 69, 71, and 72 will be coded with a 1-digit code that 
indicates the appraisal rating for the item.  The ratings and codes are 
as follows: 
 
Code      Description 
 
  N       Not applicable 
  9       Superior to present desirable criteria 
  8       Equal to present desirable criteria 
  7       Better than present minimum criteria 
  6       Equal to present minimum criteria 
  5       Somewhat better than minimum adequacy to tolerate being 
            left in place as is 
  4       Meets minimum tolerable limits to be left in place as is 
  3       Basically intolerable requiring high priority of corrective 
            action 
  2       Basically intolerable requiring high priority of 
            replacement 
  1       This value of rating code not used 
  0       Bridge closed 
 
The FHWA Edit/Update computer program calculates values for Items 67, 68 
and 69 according to the tables provided in this manual.  These tables 
and the table for Item 71 shall be used by all evaluators to rate these 
items.  They have been developed to closely match the descriptions for 
the appraisal evaluation codes of 0 to 9.  The tables shall be used in 
all instances to evaluate the item based on the designated data in the 
inventory, even if a table value does not appear to match the 
descriptive codes.  For unusual cases where the site data does not 
exactly agree with the table criteria, use the most appropriate table to 
evaluate the item.  The code of N is not valid for use with Items 67 and 
72. 
 
Completed bridges not yet opened to traffic, if rated, shall be 
appraised as if open to traffic.  Design values, for example ADT, shall 
be used for the evaluation.  The data provided will include a code of G 
for Item 41 - Structure Open, Posted, or Closed to Traffic. 
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Item 68 - Deck Geometry                                       1 digit 
 
This item is calculated by the Edit/Update Program and need not be coded 
by the bridge inspector. 
 
The overall rating for deck geometry includes two evaluations:  (a) the  
curb-to-curb or face-to-face of rail bridge width using Table 2A, B, C 
or D and (b) the minimum vertical clearance over the bridge roadway 
using Table 2E.  The lower of the codes obtained from these tables is 
used by the Edit/Update Program.  When an individual table lists several 
deck geometry rating codes for the same roadway width under a specific 
ADT, the lower code is used.  (For example, Table 2A lists deck geometry 
rating codes of 6, 7 and 8 for a 13.4 meter roadway width and an ADT of 
>5000.  Use the code of 6.)  For values between those listed in the 
tables, the lower code is used. 
 
The curb-to-curb or face-to-face of rail dimension shall be taken from 
Item 51 - Bridge Roadway Width, Curb-to-curb.  Item 53 - Minimum 
Vertical Clearance Over Bridge Roadway is used to evaluate the vertical 
clearance. 
 
For culverts which have Item 51 - Bridge Roadway Width coded 0000, the 
Deck Geometry code will be equal to N. 
 
The values provided in the tables are for rating purposes only.  Current 
design standards must be used for structure design or rehabilitation. 
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Item 68 - Deck Geometry (cont'd) 
 
 
          Table 2A & 2B.  Rating by Comparison of ADT - Item 29 and 
                 Bridge Roadway Width, Curb-to-Curb - Item 51 
 

TABLE 2A 
 

TABLE 2B 
 

Bridge Roadway Width 
2 Lanes; 2 Way Traffic 

 
Bridge Roadway 
Width 
1 Lane; 2-Way 
Traffic 

 
ADT (Both Directions) 

 
ADT (Both 
Directions) 

 
 
Deck 
Geometry 
Rating 
Code 

 
0-100 

 
101- 
400 

 
401- 
1000 

 
1001- 
2000 

 
2001- 
5000 

 
>5000 

 
0-100 

 
>100 

 
9 

 
>9.8 

 
>11.0 

 
>12.2 

 
>13.4 

 
>13.4 

 
>13.4 

 
- 

 
- 

 
8 

 
9.8 

 
11.0 

 
12.2 

 
13.4 

 
13.4 

 
13.4 

 
<4.9 

 
- 

 
7 

 
8.5 

 
9.8 

 
11.0 

 
12.2 

 
13.4 

 
13.4 

 
4.6 

 
- 

 
6 

 
7.3 

 
8.5 

 
9.1 

 
10.4 

 
12.2 

 
13.4 

 
4.3 

 
- 

 
5 

 
6.1 

 
7.3 

 
7.9 

 
8.5 

 
10.4 

 
11.6 

 
4.0 

 
- 

 
4 

 
5.5 

 
6.1 

 
6.7 

 
7.3 

 
8.5 

 
9.8 

(8.5)* 

 
3.7 

 
- 

 
3 

 
4.9 

 
5.5 

 
6.1 

 
6.7 

 
7.9 

 
9.1 

(7.9)* 

 
3.4 

 
<4.9 

 
2 

 
Any width less than required for a rating code of 3 and structure 
is open. 

 
0 

 
Bridge Closed 

 
  *   Use value in parentheses for bridges longer than 60 meters. 
 
 
  Notes: 
 
  1. Use the lower rating code for values between those listed 

in the table. 
  2. Dimensions are in meters. 
  3. For 1 lane of one-way traffic Table 2A is used. 
  4. For 3 or more undivided lanes of 2-way traffic, use Table 2C, 

Other Multilane Divided Facilities. 
  5. Do not use Table 2B for code 9 and for codes 8 through 4 

inclusive when the ADT >100.  Single lane bridges less than 
4.9 meters wide carrying 2-way traffic are always appraised 
at 3 or below if they carry more than an ADT of 100. 

  6. One-lane bridges 4.90 meters and greater in roadway width, which are not 
ramps, are evaluated as a 2-lane bridge using Table 2A. 
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Item 68 - Deck Geometry (cont'd) 
 
 
    Table 2C & 2D.  Rating by Comparison of Number of Lanes - Item 28 
  and Bridge Roadway Width, Curb-to-Curb - Item 51 
 
 

TABLE 2C 
 

TABLE 2D 
 

Bridge Roadway Width 
2 or More Lanes 

 
Bridge Roadway Width 

1-Way Traffic 
 
Interstate and Other 
Divided Freeways 

 
Other Multilane 
Divided Facilities 

 
Ramps Only 

(Item 5C = 7) 

 
Deck 
Geometry 
Rating 
Code 

 
2 Lanes 
1-way 

 
3 or more 
Lanes 

 
2 Lanes 
1-way 

 
3 or more 
Lanes 

 
1 Lane 

 
2 or more 
Lanes 

 
9 

 
>12.8 

 
>3.7N+7.3 

 
>12.8 

 
>3.7N+5.5 

 
>7.9 

 
>3.7N+3.7 

 
8 

 
12.8 

 
3.7N+7.3 

 
12.8 

 
3.7N+5.5 

 
7.9 

 
3.7N+3.7 

 
7 

 
12.2 

 
3.7N+6.1 

 
11.6 

 
3.7N+4.6 

 
7.3 

 
3.7N+3.0 

 
6 

 
11.6 

 
3.7N+4.9 

 
11.0 

 
3.7N+3.7 

 
6.7 

 
3.7N+2.4 

 
5 

 
11.0 

 
3.7N+4.3 

 
10.1 

 
3.4N+3.0 

 
6.1 

 
3.7N+1.8 

 
4 
4 

 
10.4 

(8.8)* 

 
3.4N+3.7 

(3.4N+2.1)
* 

 
9.1 
9.1 

 
3.4N+1.8 
3.4N+1.8 

 
5.5 
5.5 

 
3.7N+1.2 
3.7N+1.2 

 
3 
3 

 
10.1 

(8.5)* 

 
3.4N+3.4 

(3.4N+1.8)
* 

 
8.2 
8.2 

 
3.4N+1.5 
3.4N+1.5 

 
4.9 
4.9 

 
3.7N+0.6 
3.7N+0.6 

 
2 

 
Any width less than required for a rating code of 3 and 
structure is open. 

 
0 

 
Bridge Closed 

 
  *   Use value in parentheses for bridges longer than 60 meters. 
  N = Total number of lanes of traffic on the structure. 
 
 
 
  Notes 
 
  1. Use the lower rating code for values between those listed 

in the tables. 
  2. Dimensions are in meters. 
  3. Use Table 2C, Other Multilane Divided Facilities, for 3 or more 

undivided lanes of 2-way traffic. 
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Item 68 - Deck Geometry (cont'd) 
 
 
   Table 2E.  Rating by Comparison of Minimum Vertical Clearance over 
     Bridge Roadway - Item 53 and Functional Classification - Item 26 
 
                 

Minimum Vertical Clearance 
 

Functional Class 

 
Deck 
Geometry 
Rating 
Code  

Interstate 
and Other 
Freeway 

 
Other  
Principal 
and Minor 
Arterial 

 
Major and 
Minor 
Collectors 
and Locals 

 
9 

 
>5.18 

 
>5.02 

 
>5.02 

 
8 

 
5.18 

 
5.02 

 
5.02 

 
7 

 
5.10 

 
4.72 

 
4.72 

 
6 

 
5.02 

 
4.41 

 
4.41 

 
5 

 
4.80 

 
4.34 

 
4.34 

 
4 

 
4.57 

 
4.26 

 
4.26 

 
3 

 
Vertical clearance less than value in rating 
code of 4 and requiring corrective action. 

 
2 

 
Vertical clearance less than value in rating 
code of 4 and requiring replacement. 

 
0 

 
Bridge Closed. 

 
 

 
 
         Notes 
 
         1.  Use the lower rating code for values between those 
             listed in the table. 
         2.  Dimensions are in meters. 
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Item 69 - Underclearances, Vertical and Horizontal           1 digit 
 
This item is calculated by the Edit/Update Program and need not be coded 
by the bridge inspector. 
 
Vertical and horizontal underclearances are measured from the through 
roadway to the superstructure or substructure units, respectively.  Code 
"N" is used unless the bridge is over a highway or railroad. 
 
The vertical underclearance is evaluated using Table 3A.  The horizontal 
underclearance is evaluated using Table 3B.  The lower of the codes 
obtained from Table 3A and Table 3B is used by the Edit/Update Program. 
 
Bridges seldom are closed due to deficient underclearances, however, 
these bridges may be good candidates for rehabilitation or replacement. 
 
Item 54 - Minimum Vertical Underclearance, Item 55 - Minimum Lateral 
Underclearance on Right, and Item 56 - Minimum Lateral Underclearance on 
Left are used to evaluate this item. 
 
The functional classification used in the table is for the underpassing 
route.  Therefore, the functional classification is obtained from the 
record for the route "under" the bridge (see Item 5 - Inventory Route). 
 
If the underpassing route is not on a Federal-aid system, is not a 
defense route, or is not otherwise important, an "under" record may not 
be available.  If no "under" record exits, it is assumed that the route 
under the bridge is a major or minor collector or a local road for the 
purpose of using Tables 3A and 3B. 
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Item 69 - Underclearances, Vertical and Horizontal (cont'd) 
 
 
Table 3A.  Rating by Comparison of Minimum Vertical Underclearance - 
Item 54 and Functional Classification of Underpassing Route - Item 26    
 
            

Minimum Vertical Underclearance 
 

Functional Class 

 
Under- 
clear- 
ance 
Rating 
Code 

 
Interstate 
and Other  
Freeway 

 
Other  
Principal 
and Minor 
Arterial 

 
Major and 
minor 
Collectors 
and Locals 

 
Railroad 

 
9 

 
>5.18 

 
>5.02 

 
>5.02 

 
>7.01 

 
8 

 
5.18 

 
5.02 

 
5.02 

 
7.01 

 
7 

 
5.10 

 
4.72 

 
4.72 

 
6.85 

 
6 

 
5.02 

 
4.41 

 
4.41 

 
6.70 

 
5 

 
4.80 

 
4.34 

 
4.34 

 
6.40 

 
4 

 
4.57 

 
4.26 

 
4.26 

 
6.09 

 
3 

 
Underclearance less than value in rating code of 4 
and requiring corrective action. 

 
2 

 
Underclearance less than value in rating code of 4 
and requiring replacement. 

 
0 

 
Bridge closed. 

 
 
 
 
 
  Notes 
 
  1.  Use the lower rating code for values between those listed 
      in the tables. 
  2.  Dimensions are in meters. 
  3.  The functional classification of the underpassing route shall 
      be used in the evaluation.  If an "under" record is not coded, 
      the underpassing route shall be considered a major or minor 
      collector or a local road. 
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Item 69 - Underclearances, Vertical and Horizontal (cont'd) 
 
       Table 3B.  Rating by Comparison of Minimum Lateral 
        Underclearances Right & Left - Items 55 & 56 and 
   Functional Classification of Underpassing Route - Item 26 
 
 

 
Minimum Lateral Underclearance 

 
Functional Class 

 
1-Way Traffic  

 
2-Way Traffic 

 
Principal Arterial- 
Interstate, Freeways 
or Expressways 
 

Main Line 
 

Ramp 

 
 
 
Under- 
clear- 
ance 
Rating 
Code 
  
  

 
Left 

 
Right 

 
Left 

 
Right 

 
Other  
Principal 
and Minor 
Arterial 

 
Major and 
Minor 
Collectors 
and Locals 

 
 
 
 
Railroad 

 
9 

 
>9.1 

 
>9.1 

 
>1.2 

 
>3.0 

 
>9.1 

 
>3.7 

 
>6.1 

 
8 

 
9.1 

 
9.1 

 
1.2 

 
3.0 

 
9.1 

 
3.7 

 
6.1 

 
7 

 
5.5 

 
6.4 

 
0.9 

 
2.7 

 
6.4 

 
3.4 

 
5.2 

 
6 

 
1.8 

 
3.7 

 
0.6  

 
2.4 

 
3.7 

 
3.0 

 
4.3 

 
5 

 
1.5 

 
3.4 

 
0.6 

 
1.8 

 
3.0 

 
2.4 

 
3.4 

 
4 

 
1.2 

 
3.0 

 
0.6 

 
1.2 

 
1.8 

 
1.2  

 
2.4 

 
3 

 
Underclearance less than value in rating code of 4 
and requiring corrective action. 

 
2 

 
Underclearance less than value in rating code of 4 
and requiring replacement. 

 
0 

 
Bridge closed. 

 
 
 
  Notes: 
 
  1.  Use the lower rating code for values between those listed 
      in the tables. 
  2.  Dimensions are in meters. 
  3.  When acceleration or deceleration lanes or ramps are provided 
      under 2-way traffic, use the value from the right ramp column 
      to determine code. 
  4.  The functional classification of the underpassing route shall 
      be used in the evaluation.  If an "under" record is not 
      coded, the underpassing route shall be considered a major or 
      minor collector or a local road. 
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Appendix C  Hydraulic Evaluation – Channel Profiles  
      

  C.1 
 

Appendix C HYDRAULIC EVALUATION – CHANNEL PROFILES
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9 2/ s-7 ORDER NO. 

THE BOARD OF II:AIM/AY amass IONERS FOR C'ANADA 

SATURDAY, THE 13TH DAY 
OF AUGUST, A.D. 1927  

HON. H. A. MCKEOWN, K.C., 
Chief Commissioner, 

HON. FRANK OLIVER, 
CommissiOner, 

IN THE MATTER OF the applica-
tion of the Canadian National Rail-
ways, hereinafter called the "Ap-
plicants," under Sections 251 and 
256 of the Railway Act, 1919, for 
approval of Plans Noso E-1735-1 and 
Kk-1735.,1, dated May 10th, 1927, 
showing respectively the location 
and general elevation and arrange-
ment and details for a 20-foot 
clear I beam span over Fourth Ave-
nue Webt, in the City of Moose Jaw 
and Province of Saskatchewan, at 
the crossing of the Central Butte 
Subdivision, mileage 40,6, the said 
plane being on file with the Board 
under file No. 10863060.1: 

UPON the report and recommendation of the Bridge Engineer 

of the Board, concurred in by its Assistant Chief Engineer, and 

the consent of the City of Moose Jaw, filed-- 

THE BOARD ORDERS that the said plans showing the location 

and general elevation and arrangement and details for a 20-foot 

0/Alear I beam span over Fourth Avenue West, in the City of Moose 

Jaw and Province of Saskatchewan, mileage 4006 Central Butte Sub-

division, on file with the Board under file No. 10863.60.1, be, 

and they are hereby, approved. 

Chief Commissioner, 

Board of Railway Commissioners for Canada 

77?.2 



THURSDAY, THE 14TH DAY 
OF AUGUST. A,D. 1913 

H. L. DRAYTON, K.C., 
Chief Commissioner. 

S • GOODEVE, 
Commissioner. 

-A-k-KL I Grt 	 r 

r el i t' 
ORDER NO. 	 20119 

THE BOARD OF RAILWAY COMISSIONERS FOR CANADA. 

IN THE MATTER OF the 
application of the Grand Trunk 
Pacific Branch Lines Company, 
hereinafter called the °Applic-
ant Company°. under Section 
237 of the Railway Act, for 
authority to construct its 
Regina Moose Jaw Branch across 
certain streets in the City of 
Moose Jaw, Province of Sask-
atchewan, and to close the 
streets and lanes, as shown 
on the plan, dated April 10th, 
1913, on file with the Board 
under file No. 10863.60: 

UPON hearing the application at the sittings of the 

-4'1oard held in Regina on May 29th, 1913, in the presence of 

counsel for the Applicant Company, and what was alleged, 

and upon the counsel for the Applicant Company filing the 

consent of the City, and the report and recommendation of 

the Assistant Chief Engineer of the Board -- 

IT IS ORDERED that subject to the terms of the said 

consent, the Applicant Company be, and it is hereby, author-

ized to construct its railway across Eighteenth Avenue East, 

Strathcona Avenue, Laurier Avenue, Rupert Avenue, Connaught 

Avenue, First Avenue West, Fourth Avenue West, Sixth Avenue 

West, and Eighth Avenue West, as shown on the said plan on 

file with the Board under file No. 10863.60: the said cross-

ings to be constructed in accordance with the Standard Re- 

gulations of the Board Affecting Highway Crossings, as amended 

May 4th, 1910. 

40-17-7,446hief Commissioner, 

Board of Railway Commissioners for Canada. 

2 119 



4TH AVENUE S.W. VIADUCT 









bpi 
	 05460  

REC 	 ORDER NO. 	 11516() 

THE BOARD OF TRANSPORT COMMISSIONIRS FOR CANADA 

TUESDAY, THE 22ND DAY OF 
SEPTEMBER. A. D. 1964  

Amended by 

Order No. /7e7/ 

SEE ORDER 

No. 

IN THE MATTER OF the 
application of the City of Moose 
Jaw, in the Province of 
Saskatchewan, hereinafter called 
the "Applicant", for authority to 
reconstruct the north approach to 
the overhead bridge which carries 
Fourth Avenue across and over the 
right of way and tracks of the 
Canadian Pacific Railway Company 
in the City of Moose Jaw, in the 
Province of Saskatchewan, as Shown 
on Layout Plan No. (103-11P, dated 
April 1963, on file with the Board 
under file No. 3696: 

J. E. DUMONfIER, 
Deputy Chief Commissioner. 
A. S. KIRK, 
Commissioner 

UPON reading the submissions filed-- 

IT IS HEREBY ORDERED AS FOLLOWS: 

1. The Applicant is authorized to reconstruct the 

north approach to the overhead bridge which carries Fourth 

Avenue across and over the right of way and tracks of the 

Canadian Pacific Railway Company in the City of Moose Jaw, 

in the Province of Saskatchewan, as shown on the said plan on 

file with the Board under file No. 36968. 

2. The said reconstruction shall be carried out in 

compliance with the provisions of General Order No. 848, and 

detailed plans shall be submitted to, and approved by, an 

Engineer of the Board before reconstruction is undertaken. 

3. Fifty per cent of the cost of the said work or 

the sum of "120,500.00, whichever is the lesser, shall be paid 

out of The Railway Grade Crossing Fund, and the balance of the 

cost of reconstruction and the cost of future maintenance of 

the project shall be borne and paid by the Applicant. 

'":" 

1.1_;3'1- • JR P 
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4. T!-.e Saskatchcwan•Government Telephones shall 

remove or relocate its facilities to permit the reon-

str ,/ction of the north approach to the said overhead 

bridge, and the cost of such removal or relocation of 

facilities is reserved for further consideration and 

Order of the Board. 

17)e 	 3r  Ch_ P'r,-OMmissioner, 
- / 

The Boa %d of Transport Commissioners for Canada. 
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R - 339IG 

No. 
• 

f Canadian Transport Commission canadienne 
Commission des transports • 

	

RAILWAY TRANSPORT COMMITTEE 
	

COMITE DES TRANSPORTS PAR CHEMIN DE FER 

	

ORDER NO. R-27890 
	

ORDONNANCE No R- 2 7 8 9 0 

1  November 3, 1978 Le 3 novembre 1978 _   

RELATIVE a la requete presentee par la 
ville de Moose Jaw, ci-apres designee "la 
requerante", en vue d'obtenir l'autorisation 
de construire un passage superieur qui 
permettrait a la 9 Avenue sud-ouest de 
franchir l'emprise et les voies ferrees 
de Canadien Pacifique Limitee, ville de 
Moose Jaw, province de Saskatchewan, 
au point milliaire 1.02 de la subdivision 
Swift Current, comme indique sur le dessin 
n
o 

P3, dat6 le 30 novembre 1976, verse 
au dossier n°  26807.1467 de la Commission. 

APRES lecture des pieces deposees — 

IL EST ORDONNE CE QUI SUIT: 

1. La requerante est autorisee a construire 
ledit passage superieur, comme indique 
sur ledit dessin. 

2. Ledit passage superieur devra etre 
construit conformement auxoprescriptions 
de l'ordonnance generale n E-5 de la 
Commission des transports du Canada. Des 
plans detailles devront etre presentes 
a un ingenieur du Comite et etre approuves 
par lui avant le debut des travaux de 
construction. 

3. Canadien Pacifique Limitee est autorisee 
a apporter les modifications necessaires 
a la voie ferree afin de permettre la cons-
truction dudit passage superieur. 

4. Le coat despites modifications a la 
voie ferree gra considers comme faisant 
partie du coat de la construction dudit 
passage superieur. 

IN THE MATTER OF the application of the 
City of Moose Jaw, hereinafter called 
the "Applicant", for authority to 
construct an overhead bridge to carry 
9th Avenue Southwest across and over 
the right of way and tracks of Canadian 
Pacific Limited, in the City of 
Moose Jaw, in the Province of 
Saskatchewan, at mileage 1.02 Swift 
Current Subdivision, as shown on 
Drawing No. P3 dated November 30, 1976, 
on file with the Commission under 
File No. 26807.1467. 

UPON reading the submissions filed - 

IT IS ORDERED THAT: 

1. The Applicant is authorized to 
construct the said overhead bridge, 
as shown on said Drawing. 

2. The said overhead bridge shall be 
constructed in compliance with the 
requirements of General Order No. E-5 
of the Board of Transport Commissioners 
for Canada. Detailed plans shall be 
submitted to, and approved by, an 
Engineer of the Committee before 
construction is commenced. 

3. Canadian Pacific Limited is 
authorized to make the necessary track 
changes required to construct the 
said overhead bridge. 

4. The cost of the said track changes 
shall be considered to be part of the 
cost of construction of the said 
overhead bridge. 



S 
ORDER NO. R-27890 ORDONNANCE N

o 
R-27890 

5. The cost of construction of the 
said overhead bridge shall be borne 
by the Applicant. 

6. The cost of maintenance of the 
said overhead bridge shall be paid 
by the Applicant. 

5. Le coat de la construction dudit 
passage superieur sera a la charge 
de la requerante. 

6. Les frais de l'entretien dudit 
passage superieur seront a la charge 
de la requerante. 

/4‘50Floit o. 

J. O'Hara 

	

for the 	 pour le 

	

Railway Transport Committee 	 Comte des transports par chemin de fer 
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S-7/ Li 

THE BOARD OF RAILWAY COMMISSIONERS FOR CANADA 

RL ORDER NO. 	 9 ,, -)r7j.:J 
g/0 

IN THE MATTER OF the 
application of the Canadian 
National Railways, hereinafter 
called the "Applicants", under 
Seotion 200 of the Railway Aot, 
1919, for authority to take 
extra land for right of way 
and retaining walls for the 
Athabaeoa Street Subway, in Lots 
11 to 20 inclusive, in Block 24; 
and Lots 1 to 10 inclusive, in 
Block 48, Registered Flan No. 
96, in the City ofvMoose Jaw, 
Province of Saskatchewan, as 
shown on the plan, profile, and 
book of reference combined, dated 
May 22nd, 1919, on. file with the 
Board under file No. 295641 

WEDNESDAY, THE 27TH DAY OF 
AUGUST. A.D. 1919. 

HON. P. B. CARVELL, 
Chief Commissioner. 

A. S. GOODEVE, 
Commissioner. 

UPON the report and recommendation of the Assistant 

Chief Engineer of the Board, the property owners affected 

offering no objection, although duly notified as appears by 

proof of service of notice of the application, filed-- 

IT IS ORDERED that the Applicants be, and they are 

hereby, authorized to take, for the purposes aforesaid, the 

following land, in the City of Moose Jaw, in the Province of 

Saskatchewan, namely: 

From the Canadian Bank of Commerce,the strip colored 

pink, in Lote 17 and 18 (most southerly nine feet of each); 

Lot 19 (most southerly six feet); Lot 20 (moeb southerly six 

feet of most easterly ten feet), all in Block 24. 

Prom O. H. Osbournei, most northerly nine feet in Lot 8, 

Block 48. 

Prom J. H. Wellington, most northerly six feet in Lot 

10, Block 48,- all as shown in pink on the plan filed. 

• Prom the Moose Jaw School Board, Lots 11 and 12, Block 

24 (most northerly nine feet of most eoutherly fifteen feet 

in each lot); Lot 13, Block 24 (most northerly six feet of 

.• 
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	 • 



moot southerly fifteen feet). 

From Canadian Bank of C ommeroe, Lots 17 and 18 (most 

northerly six feet of most southerly fifteen feet ; Lot 19 

(most northerly nine feet of most southerly fifteen feet; Lot 

20 (most northerly nine feet of most easterly t en feet ) , all 

in Block 24. 

From 0. H. Osbourn, Lot 8, Block 48 (most southerly six 

feet of most northerly fifteen feet ) 

From J. H. Wellington, Lot 10, Block 48 (most southerly 

nine feet of most northerly fifteen.- feet ) ,- all as shown in 

brown on the said plan, profile, and book of reference com- 

bined on file with the. Board under file ND. 29564. 

Chief C ommiss i oner, 

Board of Railway Commissioners  for Canada . 
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Chief Commissioner, 

()RDA NO. 	 41 r  4 

c.flawNISIV FQ Co _ 
T4E BOARD OF RAILWAY COMMISSIONERS FOR CANADA 

PLC^ 

trt! nr3  

FRIDAY, THE 22ND DAY OF 
NOVEMBER. A.D. 1915.  

SIR HENRY L. DRAYTON, K.C., 
Chief Commissioner. 

S. J. McLEAN,. 
Commissioner. 

IN THE MATTER OF the ap-
plication of the Canadian Nor-
thern Railway Company, herein-
after called the "Applicant 
Company", under Sections 237 
and 267 of the Railway Act, 
for authority to construct a 
bridge across Coteau Street, in 
the City of Moose Jaw, Province 
of Saskatchewan, as shown on 
the plan marked "A" on file 
with the' Board under file No. 
129240186: 

UPON the report and recommendation of the Assistant 

Chief Engineer of the Board, and the consent of the City, 

endorsed on the plan-- 

IT IS ORDERED that the Applicant Company be, and it 

is hereby, authorized to construct three . tracks across 

Coteau Street, in the said City of Moose Jaw, and to carry 

the highway across the railway.by means of an overhead 

bridge, as shown on the plans, dated July 13th, 1915, and 

September 29th, 1915, on file with the Board under the said 

file No. 12924.186.; and that the Order of. the Board No. 20259, 

dated September 4th, 1913, made herein, be, and 	 hereby, 

rescinded. 

Board of Railway Commissioners for Canada. 

RL 674  



FAIRFORD STREET SUBWAY 



Chief Commissioner, 

Board of Railway Commissioners for Canada. 1  

f.-`' ,..' c...0 - • • EY 
...n 	 . CP %.c0- 	 .1.‘  

0 	 F. ORDER NO. 3 "!21 

THE BOARD OF RAIL TALLY COMMISSIONERS FOR CANADA 

WEDNESDAY, the 18th Day of 
JULY. A. D. 1923. . 

Hon. F. B. CARVELL, K. C., 
Chief Commissioner. 

IN THE MATTER of the 
application of the Canadian 
National Railway Company, 
hereinafter known as the 
"Applicant Company,' Under 
Section 256 of the Railway 
Act, 1919, for approval of 

Hon. • B. NANTEL, K. C., 	 plans Nos. D-63-2 and 
Deputy Chief Commissioner. G-63-2 dated Winnipeg June 

,-./\4,71 	 1, 1923, showing layout and 
NI' 	 -1 _, 	 details of construction of ..1.-) 	 L, 

I-, 	 proposed subway at crossing 
C2' 	 i! 	 by its line of railway of 

) 	

Fairford Street, at the 
City of Moose Jaw, Province 
of Saskatchewan; said plans 
being on file with the 

C 	 Board under file No. 14134.52,- 
,-1  

-11-'  
L-1-1.-- 

Chief Lngineer, the consent of the City of Moose Jaw 

endorsed on plan D-63-2 (showing general layout of proposed 

subway), - 

THE BOARD ORDERS that the Applicant Company 

be, and it is hereby, authorized to construct and maintain 
a.; • 

at its own expensea.subway at Acrossing , by its line of railway, 

Avonlea Subdivision, Saskatchewan District, of FairfOrd Street 

at the City of Moose Jaw, Province of Saskatchewan, as shown 

on said plans Nos. D-63-2 and G-63-2 dated Winnipeg June 1, 

1923, on file with the Board under said file No. 14134.52. 

rsPj 	
UPON the report and recommendation of its 



SIMCOE SUBWAY 



Board of Railway Commissioners for Canada. 

L 
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e ,„ ,,. 	 % THE BOARD OF RAILWAY COMMISSIONERS FOR CANADA 

t 	 eN 

-ao 

ORDER NO o 	 L1c -It 4 

IN THE UATTER OF the ap-
plication of the Canadian Paci-
fic Railway Company, hereinafter 
called the "Applicant Company", 
under Section 257 of the Railway 
Aut, for authority to use and 
operate bridge No. 3.5, Outlook 
Subdivision, Saskatchewan Divi-
sions File No. 10863043 

TUESDAY, THE 16TH DAY OF 
NOVEMBER, A.D. 1915.  

DIARCY SCOTT, 
Asst. Chief Commissioner. 
S. J. McLEAN, 

Commissioner. 

UPON the report and recommendation of an Engineer of 

the Board, concurred in by its Chief Engineer-- 

IT IS ORDERED that the Applicant Company be, and it 

is hereby, authorized to use and operate the said bridge No. 

3.5, on the Outlook Subdivision, Saskatchewan Division, of 

its line of railway. 

Assistant Chief Commissioner, 
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