
         
      CITY OF PORTAGE LA PRAIRIE 

 

 

 
 

 
 
 
 
 
 
 
 
 
 

 
STRUCTURAL ASSESSMENT OF THE  

ISLAND PARK BRIDGE 
 

JANUARY 2008





Structural Assessment of the Island Park Bridge  January, 2008  
City of Portage La Prairie  07-186-01  
 

 
i 

EXECUTIVE SUMMARY 
 
KGS Group was retained by the City of Portage La Prairie to complete a structural assessment 
of the Island Park Bridge.  The bridge is a 700 foot long, two lane timber bridge.  The bridge was 
originally constructed in the late 1920’s.  The north end of the bridge underwent extensive repair 
in 1987. 
 
The scope of the assessment has included:  a review of prior documentation; a visual condition 
assessment; and an analysis of the structural capacity of the bridge. 
 
Based on the assessment recommendations are provided for: load restrictions; short term 
rehabilitation; and long term upgrade options. 
 
The assessment has identified a number of areas in significant disrepair particularly in the south 
end of the bridge.  Requirements for the short term repair of these deficiencies are itemized.  
The estimated cost of this repair is $40,000.00.  These short term repairs should not be 
considered permanent and are only intended to be interim measures to provide time to assess 
and implement a long term solution. 
 
Options for a long term upgrade are: 
 
• To restore the existing bridge at limited load restrictions that do not meet existing vehicle 

needs.  This will require repair to the north end of the bridge and replacing the south end 
of the bridge.  The estimated cost of this option is $600,000.00. 

 
• To construct a causeway to replace the entire bridge with essentially no load restriction.  

A short span link would be provided in the centre of the causeway.  The estimated cost 
of this option is $1,620,000.00. 

 
A significant limitation to the existing bridge is the restricted load capacity.  When constructed in 
the 1920’s the design requirements were substantially less than present day vehicular loads.  
Repairing and/or replacing the bridge in kind perpetuates the load limitations of the original 
bridge.  The bridge has been analysed based on the evaluation criteria provided in the 
Canadian Highway Bridge Design Code – CAN/CSA-S6-06.  Because of the relatively short 
bridge spans, the capacity of the bridge is limited by maximum axle loads as opposed to gross 
vehicular weights.  The maximum allowable axle load assuming double axles placed 4 feet 
apart is 14,800 lbs (6,730 kg) per axle (13,460 kg for both axles).  The allowable limit can be 
increased to 17,100 lbs (7,800 kg) per axle (15,600 kg for both axles) if the vehicle speed is <10 
km/hr.  This is comparable to Class B Highway axle loads.  The weighted average load factor 
used in the analysis is 1.5.  These maximum allowable loads are based on the implementation 
of the short term remedial repair.  A restored bridge will have a similar load capacity.  A 
causeway can be constructed with an unrestricted load capacity. 
 
These maximum allowable axle loads are reasonable consistent with the current bridge load 
rating which is based on the analysis completed in 1986.  The maximum allowable single axle 
loads based on the 1986 analysis are 10,900 kg for normal traffic and 14,550 kg for special 
perment loads.  It is understood that vehicles with axle loads similar to Class A Highway Loads 
(i.e. 17,000 kg) and greater are currently using the bridge.  As these loads exceed the load 
rating for the bridge, there is a risk of partial or complete failure should this practice be 
continued. 
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1.0 INTRODUCTION 
 
On November 7, 2007, KGS Group was commissioned to complete a structural assessment of 

the Island Park Bridge.  The Request for Proposal is attached to Appendix D of this report. 

 

The scope of this assessment has included the following: 

 

• A review of prior documentation 

• A visual condition assessment  

• An analysis of the structural capacity of the bridge 

 

Based on the assessment recommendations are provided for: 

 

• Load restrictions for the existing bridge 

• Short term rehabilitation 

• Long term upgrade options 

 

Section 2.0 of this report provides background information.  The condition assessment is 

provided in Section 3.0.  The bridge load rating analysis is provided in Section 4.0.  

Recommendations for short term rehabilitation and long term upgrade options are provided in 

Sections 5.0 and 6.0 respectively. 
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2.0 BACKGROUND 
 

The Island Park Bridge is a two lane bridge which provides vehicle and pedestrian access to 

recreational facilities and residences on the Island.  Prior to 1987 the bridge also provided 

support for a water line. 

 

The bridge was originally constructed in the late 1920’s.  Considerable heaving of the piles was 

experienced in some locations within a year after construction and as a result a portion of the 

bridge was reconstructed on longer piles.  The bridge underwent an extensive upgrade in 1987.  

The 1987 upgrade reconstructed the north two thirds of the bridge with bridge components 

similar to the original construction.  The existing causeway which forms part of the pedestrian 

access was placed in the early 1970’s. 

 

Drawing S1 in Appendix A provides a general arrangement plan, elevation and cross section of 

the existing bridge.  The total length of the bridge is 700 feet.  The roadway width is 25’ – 4”.    

Bridge components include:  pile bents at + 24 feet o.c. (each bent has five timber piles); 12” x 

12” timber pile cap beams; 13 – 6” x 18” timber stringers across the width of the bridge spanning 

between the pile bents; 2” x 4” transverse nailed laminated decking; 2” asphalt overlay; timber 

posted guardrail.  All members are assumed to be douglas fir.  A significant difference between 

the original construction and the replacement structure of 1987 is the use of longer timber piles.  

The original piles are speculated to be 30 feet in length.  These piles have experienced frost 

jacking in numerous locations.  The replacement piles are 45 feet in length and have a working 

load capacity of 28,000 lbs.  All piles behave as friction piles. 

 

A soils investigation of the site was completed as a part of the 1986 bridge evaluation.  At that 

time four test holes were drilled on the causeway.  The existing causeway consists of up to 3 m 

of clay fill mixed with sand, organics and silt.   In one test hole there was stone/brick rubble 

between 0.6 m and 1.8 m below grade.  The underlying natural soil consists of approximately 

1 m of organic soil/silt; 2.5 m sand; and stiff clay to the end of the test hole at 16.8 m below 

causeway grade. 

 

The 1987 structural analysis of the bridge rated the bridge as having an operating rating 

corresponding to a AASHTO HS 20 design vehicle (a truck with a gross vehicle weight of 

80,000 lbs) and an inventory rating corresponding to an AASHTO H15 design truck i.e. 15 tons 
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for normal traffic.  The maximum axle loads for the HS20 and H15 loadings are 32,000 lbs 

(14,545 kg) and 24,000 lbs (10,900 kg) respectively.  Currently vehicles such as gravel, 

concrete and waste collection trucks with GVW in the order of 80,000 lbs regularly use the 

bridge.  Vehicles such as compressor trucks, exhibition rides, construction equipment, highway 

tractor and trailers with GVW up to 110,000 lb and single axle loads of 35,000 lb (17,000 kg) are 

using the bridge on a periodic basis. 
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3.0 CONDITION ASSESSMENT 
 

A visual inspection of the bridge was completed on November 9th and 16th, 2007.  The result of 

this inspection are recorded on condition charts SK1 and SK2 and associated photographs - 

reference Appendix B.  The number system used to identify piles, pile cap beams and stringers 

is shown on Drawing S-1. 

 

In summary observations are as follows: 

 

• Piles - There are 3 piles with complete loss of capacity (broken or totally rotted out); 5 
piles which have severe splitting; and 9 piles with partial or minor splitting.  All damaged 
piles are the original piles at the south end of the bridge.  Some of the original piles are 
also experiencing frost jacking.  All piles installed in 1987 are in good condition.  

 
• Piles Cap Beams - There is 1 pile cap beam with significant splitting and 7 beams with 

minor splitting.  All are at the south end of the bridge.  Pile caps at the north end of the 
bridge are in good condition. 

 
• Stringers - There are 11 stringers with significant splitting and 19 with minor splitting.  

The stringers with more significant splitting are typically exterior stringers which are more 
exposed to weathering.  One stringer in the north end of the bridge has been split by an 
original abandoned pile which is frost jacking.  The 1987 rehabilitation replaced some 
but not all of the stringers in the north end of the bridge.  

 
• Guardrail Post - The timber guardrail posts are in poor condition in numerous locations 

– reference: example photograph numbers 27 to 30.  The approach guardrail posts on 
the south end of the bridge are broken or missing in all locations – reference; 
Photograph numbers 33 and 34.  

 
• Timber Deck - The underside of the timber deck appears to be in good condition in all 

areas.  The top of the decking is not exposed and could not be assessed.  The 1987 
upgrade did not require extensive deck replacement.  

 
• Asphalt - The asphalt overlay is in poor condition in many areas – reference: 

Photograph numbers 31and 32.  The 1987 drawings do not specify a membrane 
between decking and asphalt.  

 
• Sidewalk - The sidewalk attached to the west side of the centre section of the bridge is 

in fair condition.  One member was recently replaced – reference:  Photograph number 
35. The handrail is 6 inches lower than required by current codes.  
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4.0 LOAD RATING 
 
The structural capacity of the bridge has been evaluated based on the Canadian Highway 

Bridge Design Code – CAN/CSA – S6-06. 

 

The analysis is based on the wheel configuration of a design vehicle – reference Appendix C.  

This design vehicle is the loading used to design highway bridges in most Canadian 

jurisdictions. The evaluation accounts for:  the level of redundancy of a member; the mode of 

potential failure; level of inspection access; dynamic load effects; level of traffic ie: highway 

class (Class C has been assumed, ADT 100-1000, ADTT 50-250); and condition.  The average 

weighted load factor (safety factor) used in the analysis is approximately 1.5. 

 

The flexural and shear strength of each bridge component – decking, stringers and pile cap 

beams – were calculated relative to the critical moment and shear for that member. The shear 

strength of the pile cap beams was found to be the most critical and governing mode of failure.  

Because of the relatively short spans of the bridge, axle loads vs gross vehicle weight are most 

critical.  The timber piles for the south end of the bridge are estimated to have an allowable 

capacity of 18,000 lbs assuming a pile length of 30 feet. 

 

Based on the analyses, the maximum allowable axle load assuming a pair of axles four feet 

apart is 14,800 lb (6,730 kg) per axle.  This also assumes a maximum speed of 50 km/hr.  With 

the speed reduced to <10 km/hr, the allowable load per axle is increased to 17,100 lb (7,800 kg) 

per axle.  These maximum allowable loads are based on the implementation of the short term 

remedial repair as discussed in Section 5.0. 

 

The code also makes provisions for special permit loads for which the bridge is analysed using 

reduced load factors. Given the poor condition of the south end of the bridge an allowance for 

this higher infrequent load condition is not considered appropriate. 
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5.0 SHORT TERM REHABILITATION 
 

The condition assessment has identified a number of members in disrepair. The north two thirds 

of the bridge, have undergone an extensive upgrade in 1987, is still in relatively good condition 

and with a reasonable level of repair the useful life of this section of the bridge could be 

extended  to 20 to 25 years with the load restrictions as discussed in Section 4.0. The south 

third of bridge is, however, in poor condition and anything other than a major repair or 

replacement will have limited benefit in extending the life of the bridge. 

 

Should there be advantages to extending the use of the south end of the bridge by four to five 

years with minimal repair, the following remedial work is considered necessary: 

 

• Provide steel frames to bridge between piles in the three locations where the piles are 
broken or severely decayed – reference Section DS-1. 

 
• Band all piles which are split - total of 14 piles 
 
• Replace interior stringers which have severe splitting – total of 3 stringers 
 
• Replace all guardrail posts which have significant decay. This would include all approach 

guardrail posts at the south end of the bridge – approximately 30 posts. 
 
 
The cost of this remedial work is estimated to be $40,000.00.  The maximum short term benefit 

of this repair should be considered to be no more than 4 to 5 years. During this time the bridge 

should be annually inspected to assess whether any additional repair is required. 
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6.0 LONG TERM UPGRADE OPTIONS 
 

Two options to upgrading the bridge for the long term are: 

 

Option A – Restore Existing Bridge 
This option will provide for upgrading to the south end of the bridge similar to the reconstruction 

of the north end of the bridge which was completed in 1987.  Restoration work will include: 

 

• Removing and replacing the asphalt over the entire bridge. 
 
• Replace all deck members and stringers in the north end of the bridge which are in 

disrepair. 
 
• Reconstruct the south end of the bridge with new piles; new pile cap beams; new 

stringers and decking as required; new abutment. 
 
• New guardrail for the length of the bridge. 
 
• New walkway 
 
 
The estimated cost of this option is $600,000.00.  A cost breakdown is provided in Table 1. 

 

This option is substantially lower in cost than Option B.  Disadvantages relative to Option B are:  

higher on-going maintenance costs; higher future replacement costs; restricted load capacity 

which does not adequately provide for existing vehicle needs. 

 

Option B – Causeway with Short Span Link 
This option is shown on drawing P1. With this option the existing walkway bridge will be 

demolished and the existing causeway will be widened and extended to include 2 lane vehicle 

access.  A short span link will be provided to link the centre of the causeways.  Options for the 

link are:  a short span bridge; multi plate metal arch; concrete box or arched culvert. 

 

The estimate cost of this option is $1,620,000.00.  A cost breakdown is provided in Table 2. 

 

Although higher in cost, this option has the advantages of lower maintenance costs; minimal 

future replacement costs; and higher/unrestricted load capacity, meeting the needs of vehicles 

using this route. 
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Other potential alternates are: 

 

• A causeway option with 2 lanes each way.  The estimated cost premium to Option B is 
$950,000.00. 

 
• A causeway to replace the south section of the bridge leaving the north section in place.  

The estimate cost of this option is $900,000.00.  This option has all the disadvantages of 
Option A.  In addition the constructed of this option will require all the temporary works of 
Option B with only a portion of the causeway constructioned. 

 
• Replacing the existing bridge with a new bridge.  The estimated cost of this option is 

$6.0 million. 
 
• Upgrading the existing bridge as per Option A and providing a single lane causeway for 

heavy vehicles.  The estimated cost of this option is $1,450,000. 
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APPENDIX B 
 

CONDITION ASSESSMENT 







 
 
Photo 1 – Pile (broken) 
 

 
 
Photo 2 – Pile (severe splitting) 



 
 
Photo 3 – Pile (severe splitting) 
 

 
 
Photo 4 – Pile (partial splitting) 



 
 
Photo 5 – Pile (severe splitting) 
 

 
 
Photo 6 – Pile (minor splitting) 



 
 
Photo 7 – Pile (banded) 
 

 
 
Photo 8 – Pile (jacking up, crushing shim) 



 
 
Photo 9 – Pile (broken) 
 

 
 
Photo 10 – Pile (severe splitting) 



 
 
Photo 11 – Pile (severe splitting) 
 

 
 
Photo 12 – Pile (partial splitting) 



 
 
Photo 13 – Pile cap (minor splitting) 
 

 
 
Photo 14 – Pile cap (minor splitting) 



 
 
Photo 15 – Pile cap (severe splitting) 
 

 
 
Photo 16 – Pile cap (minor splitting) 



 
 
Photo 17 – Stringer (minor splitting) 
 

 
 
Photo 18 – Stringer (severe splitting) 



 
 
Photo 19 – Stringer (minor splitting) 
 

 
 
Photo 20 – Stringer (minor splitting) 



 
 
Photo 21 – Stringer (severe splitting) 
 

 
 
Photo 22 – Stringer (severe splitting) 



 
 
Photo 23 – Pile (jacking up) 
 

 
 
Photo 24 – Stringer (severe splitting) 



 
 
Photo 25 – Stringer (severe splitting) 
 

 
 
Photo 26 – Stringer (severe splitting) 



 
 
Photo 27 – Handrail post damage 
 

 
 
Photo 28 – Handrail post damage 



 
 
Photo 29 – Handrail post damage 
 

 
 
Photo 30 – Handrail post damage 



 
 
Photo 31 – Asphalt condition 
 

 
 
Photo 32 – Asphalt condition 



 
 
Photo 33 – Guardrail post missing 
 

 
 
Photo 34 – Guardrail post missing 



 
 
Photo 35 – Added stringer 
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DESIGN VEHICLE CONFIGURATION 
 

 
 









Structural Assessment of the Island Park Bridge  January, 2008  
City of Portage La Prairie  07-186-01  
 

 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

REQUEST FOR PROPOSAL 
 
 


















