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October 18, 2007 OUR REF:BT3252 

 

 

Mr. Abbas Khan, P.Eng. 

Project Manager 

PWGSC, Real Property Services - Ontario Region 

4900 Yonge Steet 

Toronto, ON  M2N 6A6 

 

Dear Sir 

 

Re:  Burlington Canal Lift Bridge 

Report on Analysis of Load-Carrying Capacity / MTO Overweight Vehicle 

Permitting Process 

 

 
Introduction 

 

The Burlington Canal Lift Bridge was designed and constructed between 1958 to 1962 as a 

structure serving both road and rail traffic over the canal.  The bridge has since been 

modified to accommodate four lanes of road traffic. The design was completed in 

accordance with road and rail design codes applicable at that time. 

 

From time to time a number of oversized and overweight vehicles have been noticed 

crossing the bridge by PWGSC.  These overweight vehicles are not currently authorized by 

the Ontario Ministry of Transportation (MTO) to use the crossing and the Ministry has 

flagged the structure to allow Highway Traffic Act (HTA) loading only as part of their 

permitting process.  The HTA loading is also referred to as the legal load limit and is 

comparable to the current design truck loading.  However, the Ministry does not have any 

means to ensure that the vehicles adhere to the route specified in the permit, and since it is 

possible to access the QEW from either side of the bridge, these vehicles are occasionally 

crossing the structure instead of using the QEW Burlington Skyway structure.      

 

As a result of the observed exceptional vehicles using the bridge on an occasional basis, 

PWGSC requested Delcan to conduct an analysis of the bridge in order to determine the 

load-carrying capacity of the structure as well as to investigate MTO’s current permitting 

practices with respect to overweight vehicles.  

 

Analysis of Load-Carrying Capacity of the Bridge 

 

A three-dimensional finite element analysis (3D FEA) model of the structure was created 

and analyzed. The model comprises of the main lift span, tower spans and approach spans. 

The geometric properties and material properties of the structural steel members and 

concrete deck slabs have been defined according to the original contract drawings dated in 
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1958, and the modification drawings dated in 1982. The steel grating was replaced in 2000 

and conforms to the prevailing design code at that time.  The results from the analysis have 

been compared with the structural section capacities calculated based on the original 

contract drawings and the material properties specified in the Canadian Highway Bridge 

Design Code (CHBDC) based on the year of construction. 

 

Three main live load cases were considered in the analysis.  The first two cases consisted of 

a design truck / lane load positioned in either the outside or inside lanes with the remaining 

lanes having a reduced loading based on the probability of consecutively loaded lanes in 

accordance with the CHBDC.  The CHBDC design truck GVW is equivalent to the maximum 

legal GVW of 63,500 kg.  The third case considered a single vehicle traveling down the 

centerline of the bridge with a GVW of 120,000kg and the same axle spacing as the design 

truck.  The ultimate live load carrying capacity of the structure was derived from these load 

cases by determining the reserve capacity above the applied loading.     

 

In order to ensure representative modeling of the bridge, the 3D FEA model was calibrated 

and tested using the self weight of the structure.  The force effects of the truss members, 

obtained from the analysis, were compared with the stresses which were included on the 

original contract drawings, and these values have been found generally to be in agreement.  

The outputs from the three load cases described above have been compared with the 

calculated member capacities and the load carrying capacities of the various elements were 

derived.   

 

It has been found that the main truss members (chords, diagonals, verticals) and floor 

beams of the truss and tower spans have significant reserve capacity as a result of the 

original design accounting for railway loading, while the concrete deck slab in the tower 

spans and approach spans have adequate capacities and were found to be the governing 

elements of the bridge with minimal reserve capacity.  Hence, based on the analysis 

performed, it was found that the structure is adequate to resist the current design truck 

loading, with the stringers and deck elements of the tower and approach spans being the 

most sensitive to increased axle loads and spacing. 

 

PWGSC has noted that the welds connecting the steel grating to the stringers are routinely 

breaking under current vehicle loads.  This issue has been noted to occur with routine traffic 

and may or may not be an issue with overweight vehicles depending on the actual 

distribution of the loads.  The cracking of the welds to the stringers does not affect the 

structural performance of the grating, and since it is occurring under current highway 

loading, this issue cannot be directly linked to overweight permitted vehicles and should 

continue to be considered as a maintenance issue rather than a load capacity issue.  

However, welds within the steel grating are also noted to be breaking which can lead to 

reduced load carrying capacity of the grating if not addressed with regular maintenance 

repairs.  These weld failures have been noted in the annual inspection report as a result of 

metal fatigue from truck loads, and hence the presence of occasional overweight vehicles is 

not considered to be a contributing concern, provided ongoing maintenance is addressed.    

 

 

 

 












































































































































