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2 SITE INFORMATION 

  

Structure Name: Sir John A. Macdonald Parkway Bridge 

Site Number: 015940   

Highway Above: Sir John A. Macdonald 

parkway 

Below: Ottawa Light Rail Transit/Bike 

Path 

Type of Structure: Reinforced Concrete 

Rigid Frame 

  

Number of Spans: 3 Span Lengths (m): 12.2,  17.1,  12.2 

Overall Structure Width 

(m): 

24.08 Year Built: 1966 

Direction of Structure: West to East   

Party Members: Joseph Ostrowski 

Hui Liu 

  

Dates of Inspection: October 24, 2014   

Temperature: 18°C Weather: Sunny 

Year Last Rehabilitated: 2006  
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3    INTRODUCTION 
 

3.1 Background 

 

Morrison Hershfield Limited was retained by the City of Ottawa to carry out the Structural Evaluation 

of the Sir John A. Macdonald (SJAM) Parkway Bridge O/P LRT Extension to QUE (SN015940) as 

part of the SJAM Bridges (SN015940 & SN016470) and CCR Aqueduct Bridge (SN015120) 

Structural Evaluation assignment.  

 

As a result of Ottawa Light Rail Transit’s (OLRT’S) west portal and track alignment, there is a plan 

to route OC Transpo buses onto the SJAM Parkway, between Parkdale Avenue and Preston Street 

extension, for a period of 3 years. This report evaluates the capacity of the LRT Extension Overpass 

structure (SN015940) to carry OC Transpo buses and provides recommendations for necessary 

remedial work. 

 

3.2 General Description and History of Structure 

 

The Sir John A. Macdonald LRT Extension Overpass (SN015940) is located on the SJAM Parkway, 

about 0.317km east of Slidell Street. Built in 1966, the structure is a reinforced rigid concrete frame 

with an overall span of 43.79m and an overall width of 24.08m. The bridge is curved and skewed 

18.8° to the highway alignment. Minor rehabilitations were carried out in 1980-1981, 1984, 1987, and 

2006. Deficient railings have been temporarily corrected with temporary concrete barriers. Trucks 

and buses are restricted from travel over this section of the SJAM Parkway. 

 

4  METHODOLOGY OF INSPECTION/ANALYSIS 
 

The inspection of the structure was carried out in accordance with the 2008 Ontario Structure 

Inspection Manual (OSIM). 

 

The inspection was carried out by Hui Liu, P. Eng., on October 24, 2014 under the direction of Joseph 

Ostrowski, P. Eng. The weather condition at the time of inspection was sunny with a temperature of 

18°C. 

 

Inspection was conducted of the visible, accessible portions of the structure above grade. 

 

The structural evaluation was completed in accordance with CAN/CSA-S6-06, Canadian Highway 

Bridge Design Code (CHBDC). The analysis was based on sizes of the structural components of the 

bridge as identified in the original construction drawings and as measured on site. 
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5   SUMMARY OF SIGNIFICANT STRUCTURAL FINDINGS 
 

The structure is generally in fair condition, with significant deterioration noted in the abutments and 

bearings. This section summarizes the most significant findings of the visual inspection. Detailed 

descriptions are provided in the individual component subsections. Site photographs of the structure 

and components are included in Appendix B. 

5.1 Concrete Bridge Deck 

 

The bridge deck is a structural component of the 3-span rigid frame structure. The deck varies in 

thickness and is slightly curved in plan geometry. The top surface of the bridge deck was not visible 

due to the asphalt pavement. 

 

The bridge deck soffit is generally in good condition with evidence of some minor surface patch 

repairs. No delamination or significant deterioration is apparent. Several transverse cracks in the 

centre span soffit (Photo 3) and hairline cracks under the west bound lane located in the middle of the 

span were noted. These were identified as being a normal condition for reinforced concrete and were 

not identified as structural defects. Some slightly wider continuous cracks under the east bound lane 

were noted and were also not considered as a structural defect. 

5.2 Abutments 

 

The west abutment is in fair to poor condition with varying degrees of deterioration. Localized areas 

of medium to severe spalling and water/rust stains beneath the expansion joint were noted (Photo 5 – 

8). 

  

The east abutment is in poor condition. Two substantial delamination areas were noted: one in the top 

middle of the abutment, the horizontal length measured as 1.3m; the other at the northeast corner, 

which had been previously patched. There are also localized spalls and corroded reinforcing steel of 

the top of the abutment wall beneath the leaking expansion joint. 

5.3 Wingwalls 

 

The exposed parts of wingwalls are in fair condition. 

5.4 Bearings 

 

The west abutment bearings are corroded. The bearings consist of a top steel plate, bottom steel plate, 

and Lubrite plate between the top and bottom plates. The corrosion condition varies from light to 

severe (Photo 7, 8). 

 

The east abutment bearings are generally in worse condition than the west abutment bearings.  Light 

to medium corrosion was noted on all bearings. 
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5.5 Legs 

 

The two reinforced concrete legs are in good condition. The exposed surfaces appear to have been 

coated with concrete sealant. No significant deficiencies were noted.  

5.6 Concrete Sidewalks and Median 

 

The concrete sidewalks and median are in fair condition. Light scaling and narrow to medium width 

cracks were noted on the surface of the sidewalks and median. 

5.7 Curbs 

 

The sidewalks and median curbs are generally in fair to poor condition with localized spalling in the 

curbs and wide cracks on the south curb. 

5.8 Railings 

 

The steel HSS section railing and post traffic barrier system on the bridge are generally in fair 

condition. Severe corrosion was noted at the ends of railings; the portions over the bridge deck were 

well maintained. The existing railing system does not meet current CHBDC requirements. 

5.9 Barriers 

 

Temporary Concrete Barriers (TCBs) were installed on both sides of the bridge immediately behind 

the curb face and in front of the steel railings. The TCBs are not anchored to the deck but are offset 

approximately 1.2 m from the edge of the deck. The TCBs are generally in good condition, no 

instability issue was noted. 

5.10 Asphalt 

 

The asphalt wearing surfaces in the west bound lane and east bound lane are in fair to poor condition. 

Large cracks, asphalt raveling and potholes coincide with the expansion joints at either end of the 

bridge. Severe longitudinal cracks and light to medium transverse cracks were noted near the 

approach slab. The west bound lane exhibits light wheel track rutting. 

5.11 Foundations 

 

The foundations were not accessible during the time of inspection. No visible evidence of 

geotechnical instability was observed. 

5.12 Embankments 

 

Both the west and east embankments are in good condition.  The embankments have been well 

protected with grouted laid stone. 
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5.13 Approaches 

 

There are separate approach slabs for the eastbound and westbound lanes.  Significant settlement was 

noted on all approach slabs; 25mm to 50mm was measured at the ends of the concrete 

apron/sidewalks (Photo 13). The settlement has also caused cracks in the asphalt wearing surface. 

5.14 Expansion Joints 

 

Paved over expansion joints at the abutments are continuous across the bridge.  The expansion joint 

assemblies are not visible.  There are no concrete end dams.  The asphalt pavement is distressed at the 

joints (parallel cracking, potholes) and the joints are leaking. 

  

6   STRUCTURAL EVALUATION 
 

The structural evaluation for the SJAM Parkway Bridge O/P LRT Extention (SN015940) was carried 

out based on the current condition of the structure. The dimensions of the structural components were 

taken from original design drawings and site measurements.  Structural evaluation calculations can be 

found in Appendix D. 

6.1 Reference Material 

 

The following information was obtained and used in carrying out the analysis: 

 

1. Original design drawings, M. M. Dillon & Company Limited Consulting Engineers, 15 December 

1965. 

2. Condition Inspection Report, NCC, 23 June 1995. 

3. SJAM Parkway Rehabilitation Drawings, Genivar, January 2005. 

4. Asset Information Management Tool Report, NCC, September 9, 2014. 

5. Canadian Highway Bridge Design Code, CAN/CSA-S6-06 

6. Structural Manual, MTO  

6.2 Load Carrying Capacity 

 

6.2.1 Method of Evaluation 

 

The bridge is a 3-span skewed (18.8 degrees) reinforced concrete rigid frame structure. The centre 

span is 18.03m long (at deck level, measured along the centreline of the median) and is supported by 

2 inclined concrete legs. The end spans are each 12.88m long (at deck level, measured along the 

centerline of the median).  The abutment end of each end span is supported on sliding bearings. The 

deck varies in thickness and the overall width is 24.08m (measured perpendicular to the centreline of 

the median); the width of the bridge deck is 21m. 

No cracking, deformation, stresses, or vibrations detrimental to the structural integrity are expected or 

evident in the structure. In accordance with the CHBDC, only ultimate limit states are considered for 

the bridge evaluation. Due to the skew and curvature, the simplified method of analysis is not valid 
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for this bridge configuration. Therefore, the structure was modeled in three dimensions and analyzed 

by the finite element method using SAP2000. 

 

6.2.2 Loading 

 

The ULS1 load combination was evaluated considering for the following 7 cases: 

 

Case 1: Fully loaded buses in all 4 lanes. 

Case 2: Unladen buses in all 4 lanes. 

Case 3: Fully loaded buses in median lanes only. 

Case 4: Unladen buses in median lanes only. 

Case 5: Fully loaded buses in curb lanes only. 

Case 6: Unladen buses in curb lanes only. 

Case 7: Fully loaded buses in both west bound lanes and unladen buses in both east bound lanes. 

 

The existing temporary concrete barrier along either side of the bridge was included as a 

superimposed dead load for all load cases.  

 

The bus configuration and loadings (provided by OC Transpo) follow:  

 

Type A:  New Flyer INVERO  

Two axles, distance of axles 7.17m, maximum axle weight 88.63kN, total unladen weight of 

vehicle 133.44kN, total loaded weight of 192.9kN. 

 

Type B:  New Flyer Articulated D60LFR  

Three axles, distance of outmost axles 13.48m, maximum axle weight 101.80kN, total 

unladen weight of vehicle 202.68kN, total loaded weight of 302.9kN. 

 

Type C:  Orion VII Hybrid  

Two axles, distance of axles 7.22m, maximum axle weight 97.61kN, total unladen weight of 

vehicle 142.7kN, total loaded weight of 192.96kN. 

 

Type D:  Alexander Dennis Double Decker ENVIRO 500  

Three axles, distance of outmost axles 8.0m, maximum axle weight 78.1kN, total unladen 

weight of vehicle 178.5kN, total loaded weight of 242.0kN. 

The Type D bus represents the most critical loading. This bus loading was taken as a moving load in 

the structural analysis. All the following conclusions are based on Type D bus. 

 

6.2.3 Results of Evaluation 

 

The structural evaluation reveals that the critical component for all load cases is the leg portion of the 

deck/pier leg haunch. The load capacity of this component was determined by considering 

beam/column interaction. 
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The factored moments and resistances for the critical portion of the deck/leg haunch under the most 

severe (Type D bus) loading follow: 

Load Cases 

(Type D buses) 

Critical Structural Element: Leg 

(Pier) 

Location: at bottom of haunch 

 Mf    

(kNm/m) 

 Mr    

(kNm/m) 
Mr/Mf                        

Case 1 Fully loaded buses in all 4 lanes 251.9 209.1 0.83 

Case 2 Unladen buses in all 4 lanes 203.8 218.9 1.07 

Case 3 Fully loaded buses in 2 median lanes 217.5 215 0.99 

Case 4 Unladen buses in 2 median lanes 210.5 219.5 1.04 

Case 5 Fully loaded buses in 2 curb lanes 223.4 218.4 0.98 

Case 6 Unladen buses in 2 curb lanes 208.1 221.1 1.06 

Case 7 

Fully loaded buses in both west 

bound lanes and unladen buses in 

both east bound lanes 

236.6 212.1 0.90 

Table 1: Load Carrying Capacity of All Load Cases 

The results of this enhanced structural evaluation indicate that: 

a) The bridge has sufficient structural capacity to carry unladen buses in all 4 lanes; 

b) The bridge is marginally overstressed by fully loaded buses in the 2 median lanes OR in the 2 

curb lanes; and 

c) The bridge is substantially overstressed by fully loaded buses in adjacent lanes (i.e. 2 

westbound lanes) and by fully loaded buses in all 4 lanes. 

6.3 Traffic Barrier Evaluation 

 

The traffic barriers on the bridge consist of a permanent HSS railing system augmented by temporary 

concrete barriers (TCBs) located 1.2m from either edge of the bridge.  

The required level of protection, assuming an AADT of approximately 26,000 (based on turning 

movement counts at Vimy Place Intersection), is PL-2. 

The existing railing configuration does not match any of the current crash-tested barrier requirements 

required by the CHBDC. However the existing TCB, located more than 1.0m (deflection distance) 

from the edge, provides adequate traffic protection. 
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Bridge Design Drawings 
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APPENDIX B 
 

Site Photos 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Photo 1: North elevation of the bridge 

 

 

Photo 2: Top of bridge 

 



 

Photo 3: Light cracks in the soffit of bridge deck 

 

 

Photo 4: Soffit of bridge deck 



 

Photo 5: Delamination in the east abutment 

 

 

Photo 6: Delamination in the east abutment 



 

Photo 7: Spalling and leaking in west abutment 

 

 

Photo 8: Severe corrosion in bearing 



 

Photo 9: Sidewalks 

 

 

Photo 10: Cracks in curb 



 

Photo 11: Railing and post 

 

 

Photo 12: Severe cracks in asphalt at expansion joint 



 

Photo 13: Settlement of approach slab 

 

 

Photo 14: Expansion joint 



 

Photo 15: Underside of the bridge 

 

 

Photo 16: Underside of the bridge 



 
 
 
 

APPENDIX C 
 

Vehicle Load Information 
 



OC Transpo Transit Fleet - Bus Axle Loads 

Bus Type New Flyer INVERO 
New Flyer 

Articulated D60LFR Orion VII Hybrid 

Alexander Dennis 
Double Decker 

ENVIRO 500 
          

platform 40 - ft 60 - ft 40 - ft 40 - ft 
front axle weight 9880 lb (4481 Kg) 9220 lb (4182 Kg) 9940 lb (4509 Kg) 11023 lb (5000 Kg) 
# of wheels-front 2 2 2 2 

centre axle weight N/A 13020 lb (5906 Kg) N/A 17218 lb (7810 Kg) 
# of wheels-centre N/A 4 N/A 4 

rear axle weight 19540 lb (8863 Kg) 22440 lb (10180 Kg) 21520 lb (9761 Kg) 11111 lb (5040 Kg) 
# of wheels-rear 4 4 4 2 

unladen weight 
29420 lb (13344 

Kg) 44680 lb (20268 Kg) 
31460 lb (14270 

Kg) 
39352 lb (17850 

Kg) 
front axle GAWR 14780 lb (6700 Kg) 14770 (6700 Kg) 6704 Kg 7100 Kg 

centre axle GAWR N/A 24250 lb (11000 Kg) N/A 10000 Kg 

rear axle GAWR 
27760 lb (12590 

Kg) 
27760 lb (12590 Kg) 12592 Kg 7100 Kg 

number of buses 326 359 177 75 

Notes 
GAWR as per the 

OEM stamp. 
GAWR as per the 

OEM stamp. 
GAWR as per the 

OEM stamp. 

1) GAWR as per the 
OEM stamp. 2) 

Centre axle is drive 
axle and rear axle is 

auxiliary axle. 

 









Orion VII Diesel-Electric Hybrid Bus 

 

 

 

 
 

 

 

 
 

 

 

 

Dimensions are in cm 
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APPENDIX D 
 

Structural Analysis Calculations 
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