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CITY OF ST. THOMAS 

MICHIGAN CENTRAL RAILWAY TRESTLE 

STRUCTURAL ASSESSMENT 

 

 

1. INTRODUCTION 

 

The City of St. Thomas requested that B. M. Ross and Associates Limited conduct a structural 

review of the Michigan Central Railway Bridge and report on observations and 

recommendations with a view to the potential for a multi-purpose crossing of the Kettle Creek 

Valley at the west end of the City.  The report is to be used by the City council and staff to 

determine the value of acquiring the structure from the current private owners. 

 

The City indicated that multi-purpose uses would include self-powered activities such as 

pedestrian, skiing or cycling traffic.  Motorized vehicles such as snowmobiles or all-terrain 

vehicles are not anticipated to be users of the bridge.  There is no consideration for railway 

traffic.  There is some concept for an elevated park which may include planters, trees and paved 

walkways. 

 

Included in this assignment is the completion of a Cultural Heritage Evaluation report , (CHER).  

This report was completed by Golder Associates and is contained in a separate document. 

 

 

2. SITE REVIEW 

 

A site review was completed on October 3, 2012 by Andrew Ross, P.Eng. and Sharon Anderson, 

B.Eng&Mgmt.  The inspection lasted for a total of 6.5 hours in fair weather conditions.  

 

Methods 

 

The review was assisted by a Hydra-Platform owned by the County of Huron and operated by 

two of the County’s qualified staff.  The access platform was driven across the south deck of the 

bridge and reached down and across the full 9.15 structure width.  One of the review staff spent 

the full time reviewing the superstructure with the assistance of the access platform.  The other 

spent the entire time conducting ground-level inspections of the abutments and piers. 
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While the access platform did allow hands-on inspection of all components of the superstructure, 

time constraints allowed for only a cursory review of all spans with some detailed inspections of 

sample elements, including detailed dimensioning of some members.  The inspector was able to 

observe all elements and reviewed them for alignment and deflection.  Members were reviewed 

for deterioration such as corrosion.   

 

If fatigue cracks exist, they may not be visible to the eye.  Testing methods such as dye tests or 

x-ray are beyond the scope of this study.  The condition of the steel plate deck is difficult to 

determine.  The top of the deck plate is covered in ballast and bitumen.  The underside is heavily 

shadowed by the flanges of the deck cross beams. 

 

        
 

Between the ground level and the underside of the beams, the piers were not accessible for most 

of their height.  These were observed from ground-level with binoculars and from the access 

platform above.  Both inspectors have considerable experience in detecting delaminated concrete 

and are familiar with the visible surface symptoms of deterioration.  General observations were 

made of deteriorated concrete but no detailed measurements were recorded. 

 

Observations 

 

The following observations were made.  All of the observations were visual or tactile.  No testing 

was done on any component.  The observations were made in view of the proposed use and 

maintenance of the bridge, and not as a structure required to carry trains. 

 

Observations are made relative to the assumed original condition of the structure.  In general, 

coatings on steel elements are not discussed.   
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Railings 

 

 
 

The double pipe handrails are in good condition.  They are made of steel pipe.  No significant 

amount of coating was evident.  The top rail is 1080 mm above the deck which makes it 

sufficiently high for maintenance workers.  The openings in the railing are too large to meet the 

criteria of the Bridge Code or Building Code for public use.  However, the railing may meet 

Ministry of Labour requirements for workers to access the deck.  No analysis was done on the 

railing to determine its ability to resist lateral loads. 

 

Refuge Platforms 
 

There are three cantilevered platforms on each side of the bridge, about 1.1 m square.  They are 

supported by 2 steel angles and are decked in a perforated steel plate.  They appear to be in good 

condition.   

 

Deck 
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The steel deck plate measures about 9 mm thick and is supported by 308 mm deep I-beams at 

305 mm spacings.  The outer edges are framed with a 254 mm high steel channel.  The interior 

edges are framed with a 150 mm high steel angle.  In some locations, there were concentrated 

corrosion cells causing some fish-mouths at plate junctions.  However, we did not observe any 

rust perforations through the deck plate.   

 

The deck plate is covered with stone ballast that would have held railway ties.  The ballast ranges 

from 150 to 250 mm deep.  The top of the deck plate appears to have a coating of bitumen on it 

to act as a waterproofing membrane.  Over each pier is an expansion joint assembly which rises 

to the level of the top of the ballast.  There does not appear to be any sealant in the expansion 

joint but a steel cover plate is used to protect the gap between spans. 

 

There also exists a 40 mm wide gap running longitudinally, the length of the deck.  It separates 

the bridge into two, independent bridges; north and south.  In some places, the gap has been 

covered with geotextile to prevent ballast from falling through.  However, this material has 

deteriorated and the gap is open in many places.  

 

Deck Drainage 

 

                           
 

 

Along both edges of the north and south structures, there is a series of pipe drains with grates.  

These drains are located about every 1.4 m.  This calculates to about 740 drains for the entire 

bridge.  Initially, the bridge had a metal trough system under each of the 4 runs of drains.  The 

original system is badly deteriorated and does not function.  In some places, it has been 

deliberately removed.  Over the two roadways, the original trough has been replaced with newer 

troughs of galvanized steel with downspouts to direct water away from the road. 
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There was not significant rainfall during the time of the site review to determine if the new 

troughs are leaking.  No perforations were evident in the new troughs. 

 

Where drains exist without troughs or downspouts, there will be areas of accelerated corrosion of 

girders and cross frames because of repeated wetting below the drains.  Maintenance of troughs 

or downspouts would extend the life of the girders.  Fortunately, no salts are known to be used 

on the railway platform that would further accelerate corrosion. 

 

Steel Girders and Bracing 

 

 
 

The structure is made of four lines of steel plate girders; two for each side of the bridge.  

Structurally, the two sides act independently of each other and are separated by the 40 mm wide 

gap.  If either side had to be removed, the remainder would be unaffected. 
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The plate girders are built up of plates and angles riveted together to form composite sections.  

The girder depths range from 0.92 m for the shortest spans at the ends, to 2.02 m for the main 

spans.  There are vertical cross braces and horizontal cross braces made of steel angles that 

connect each pair of girders.  The girders appear to be well aligned and straight.  No deflection 

problems were observed. 

 

There is a trace of a black coating on the girders.  Most of it has weathered off but some remains.  

The coating is an unknown paint or tar and was not analyzed for composition.  The exposed steel 

has developed a thin rust coating but there was very little evidence of heavy flaking or section 

loss.  Some section loss was observed at the ends of some deck cross beams.  Typically, girders 

of this type build up pack rust in the interfaces between rivets.  Very little of this problem was 

observed. 

 

Bearings 

 

 
 

All of the weight of the girders and their loads is transferred to the pier and abutments through 

the bearings.  Bearings allow for rotation and translation of the girder ends to allow for very 

small movements due to loads and temperature changes.  One end of each span will act as a 

hinge and the other will act as a hinge and slider. 

 

The bearings all appear to be of cast steel and still are coated in paint, suggesting that they may 

be replacement elements since the original construction.  The condition of the bearings is good 

and there is no known reason why they would not be functioning properly. 

 

On many of the piers, there is a significant build-up of racoon feces that is resting against the 

bearings.  This material will be holding moisture against the steel bearing and accelerating any 

corrosion there. 

 

The bearings are supported by the concrete of the piers.  In some places the concrete has 

deteriorated or even split near the bearings and this will need repair to maintain the integrity of 

the bearings.  However, at present, the situation is stable. 
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Piers 

 

There are 13 piers between the two abutments.  Twelve of these are all concrete.  One is a steel 

frame spanning Talbot Road, with two concrete piers about 6.4 m high.  In general, the concrete 

of the piers is in good condition, considering its age.  There are some exceptions.  

 

 
 

 
 

Detailed plans of the structure were not available.  It is unknown if the concrete deterioration is 

the result of swelling of rusting steel reinforcing bars, or the result of chemical reaction within 

the concrete aggregate or cement matrix.  No reinforcing bars were observed but the concrete 

spalls may not be deep enough to expose any bars. 

 

North end of Pier#3 

Deterioration at pier 7 
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According to early plans and reports, four of the piers; two east and two west; contain the earlier 

steel frames embedded within them.  This should be considered if unusual deterioration is 

observed in the future and repairs are required.  If structural steel lies close to the concrete 

surface, it may account for some of the spalls observed in the concrete of these structures. 

 

Abutments 

 

The abutments that frame the east and west ends of the bridge are also made of concrete, similar 

to the piers.  That portion of the abutments that is situated below the girders is in fair condition 

with some localized concrete deterioration.  Some vertical hairline cracks exist but are of little 

consequence for this type of structure.   

 

The bearing seats are covered in debris that is holding moisture against the steel girders. 

 

 
 

The portion of the abutment that is above the bearing seats is the ballast wall. This is a retaining 

wall for the full height of the girders and deck; about 1.6 m high.  This has been constructed of 

steel rails and precast concrete planks.  The condition at both abutments is very poor.  These 

structures would need to be replaced before the bridge could be put into service. 

 

South end of east abutment 
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Embankments 

 

The east road embankment and west creek embankment appear to be stable.  The various pier 

structures have caught some eroded earth materials so that there is a slight grade difference 

across the width of some piers.   

 

There are some localized scour pockets below deck drains but these are minor in extent.  There is 

also a lack of vegetation under some of the lower spans, typical for the shading effect from the 

superstructure above.  However, some trees have reached to the steel girders and are rubbing on 

them.  Some trees are also located close to piers and abutments and the roots could be 

accelerating the deterioration of the concrete below grade.  

 

River Wall 

 

While not part of the railway bridge, the ultimate stability of some piers may depend on the 

function of a stone and concrete river wall on the west bank of Kettle Creek.  The wall has had 

some deterioration and stones have fallen into the stream.  Even if the wall was to fail suddenly, 

there would likely be a lapse of time before the stability of the bridge piers would be affected.  

This is dependent on the depth of the pier footings.  This time could be used to close the bridge 

or restore the stability of the bank. 

 

Ballast walls are failing. 
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Not Included 

 

This review did not include any of the roads located below, nor their structures such as guiderail 

or retaining walls.  The review did not include details of the river wall mentioned above, nor 

landscaping structures such as timber retaining walls.  No review was made of the fencing or 

other security features. 

 

 

3. STRUCTURAL EVALUATION 

 

No attempt has been made to analyse the bridge girders, deck or substructures for their specific 

capacities.   This is beyond the scope of this study.  Instead, proposed loads are compared to 

historic loads or design loads.  Where the proposed loads are significantly less than historic loads 

and the observed structure condition is good, compared to the original condition, then it can be 

concluded that the components are structurally capable. 

 

If components are required to be analyzed, the steel should be assumed to have a yield strength 

of 210 MPa and rupture strength of 420 MPa, (ref. CAN/CSA S6-06, cl. 14.7.4.2), based on the 

structure being built between 1905 and 1932. 

 

Load Philosophy 

 

The dead load of the structure can be assumed to be the same as when it was first constructed.  

The amount of deterioration to steel structural components is negligible.  There was no measured 

section loss for any member.  The steel plate decking has some deterioration but it is not a 

structural element.  To be conservative, section properties could be reduced to 95% of their 

measured value to account for future corrosion until a point where it is noticed by inspectors. 

 

Similarly, there are no differences in thermal or wind loads between historic loading and future 

loading.  There may be changes in snow loads as discussed later. 

Stone and concrete river wall 
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Since there is no change in dead loads, the effect cancels between historic use and probable 

future use.  The only remaining comparison is the live loads. 

 

In determining the load applied to the structure historically and comparing it to probable future 

loads of the bridge, it would be conservative to underestimate the past loads and over-estimate 

the proposed loads.  For example, the deck could hold 250 mm of ballast with the edge channels 

but the interior angles are only 150 mm high.  Therefore, the thinner ballast of 150 mm should be 

considered as the historical load.  However, future ballast should consider a full depth of 250 

mm.  The ballast should be considered a live load as its presence or absence does not affect the 

strength of the structure and is optional. 

 

On one general arrangement drawing from 1928 the specified load is Coopers E-60.  On an 

undated, un-sourced historical report, the load is stated as being Coopers E-70.  It is assumed that 

the lighter load, E-60, was used in the design.  The designation, E-60, means that each drive axle 

of the locomotive carried 60,000 pounds.  Since the bridge is unlikely to see such concentrated 

loads, it is more conservative to apply the uniformly distributed load of 6,000 pounds per lineal 

foot which is the Coopers E-60 amount to represent the freight cars following the locomotive and 

tender.  This converts to 19.1 kN/m
2
 when considering the 4.57 m width of the half structure 

width.  

 

Therefore the original design live loads are summarized as follows for a uniformly distributed 

load: 

 Ballast 150 mm deep 2.7 kN/m
2
  

 Coopers E-60 train cars 19.1 kN/m
2
  

 

                    Total  21.8 kN/m
2
  

 

 

The proposed loads could include 250 mm deep ballast in combination with pedestrian loads or 

service vehicles or snow.  However, these three are highly unlikely to be concurrent.  For now, 

the service vehicle will not be considered in combination with other loads. 

 

Historically, snow may not have been tolerated on the active rail bed.  Plows would have been 

used to clear the tracks.  Also the high elevation would have promoted removal by wind forces.  

For this reason, snow is not included in the historical loads.  However, future use as a multi-

purpose trail is unlikely to include snow removal.  The closer spacing of guard elements may 

prevent snow from blowing off the deck surface.  There may be reasons why snow accumulation 

is even encouraged for ski or sled events.  For this reason, a design load of 80% of ground snow 

load plus rain accumulation will be applied as prescribed in the Ontario Building Code for roofs.  

No accumulation factor need be applied as there are no adjoining surfaces (roofs or fields) to 

contribute snow drift. 

 

The design live load for pedestrians is prescribed is clause 3.8.9 of CAN/CSA S6-06, the 

Canadian Highway Bridge Design Code.  The design load is a function of the span of the bridge 

but here it is recommended to go with the maximum of 4.0 kN/m
2
.   
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Therefore the proposed design loads are as follows: 

 

 Ballast 250 mm deep 4.5 kN/m
2
  

 Snow 1.52 kN/m
2
  

 Pedestrians 4.0 kN/m
2
  

 

                  Total 10.02 kN/m
2
  

 

The result is that the proposed design load is less than half of the minimum historical design 

load.  With the structure in good condition, it can be assumed to be safe for the intended use. 

 

Service Vehicles 
 

It can be assumed that any service or construction vehicle on this site would be a two or three 

axle tractor or dump truck or equivalent.  Typical gross vehicle weights for dump trucks or redi-

mix concrete delivery trucks are 25 tonnes.  The first three axles of the Coopers E-60 locomotive 

have a weight equivalent to 68 tonnes.  This suggests that any tandem truck (two drive axles and 

a steering axle) that is legal in Ontario would be safe to cross the bridge.  In fact, this load could 

be applied to each span and each side of the twin bridge since all spans and both tracks act 

independently.   

 

However, wear-and-tear increase with heavier loads and the risk of localized damage increases 

with heavy loads.  This needs to be off-set with the cost benefits of allowing larger loads for 

construction and maintenance. 

 

A practical load limit for posting and specifying in contracts would be 15 tonnes gross weight for 

a two or three axle vehicle.  This should allow typical tractor back-hoes, half-loaded dump trucks 

and half-loaded redi-mix trucks.  One truck per span could be allowed.  If a contractor wished to 

use a specific vehicle with a greater weight, some specific analysis could be done to compare to 

the Coopers design load. 

 

Utilities 
 

No specific utilities were suggested by the City for future consideration.  Utilities such as 

telecommunication or electrical conduit have negligible load and could be applied without 

further analysis.  The existing structure is significantly stronger than required for the proposed 

multi-purpose loads so that it is likely capable of carrying additional water, gas or sewer loads.  

However, a similar comparative analysis should be done once pipe sizes and capacities are 

known.  Consideration will be required of how utilities may be carried by the structure.  Bolt 

holes or welds will need to be designed so that they do not compromise the strength or durability 

of the structure.  

 

Refuge Platforms 
 

An analysis was completed for the cantilevered refuge platforms.  Calculation show that the 

platforms are able to safely support the design pedestrian live load of 4.0 kPa. 
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4. RECOMMENDATIONS 

 

The recommendations address needs for the short term, long term, and maintenance issues.  A 

work program is proposed to develop the structure for basic public use.  There are also some 

recommendations that the City should consider even if the structure remains under the ownership 

of others. 

 

Short Term Recommendations 
 

The City and a local interest group have considered various options for the elevated walkway, 

including the creation of a park.  While the Structural Evaluation has considered park features 

(turf, planters, lights, benches), as being viable, they are not included in the short-term needs of 

this report.  This report will consider only the repairs or improvements required to start the safe 

usage by public pedestrians. 

 

a. Railings 
 

The existing railings may be suitable for workers but it does not have the geometric 

requirements for public guards.  It may not have the required strength for public use.  

Timber railings have been designed for similar rail structures, requiring braced posts at 

spacings of 3.6 m.  These are the most economical but steel railings may better suit the 

appearance and heritage of the structure.  If steel is used, it is recommended that paint be 

avoided for reasons of environment and maintenance.  Steel could be hot-dip galvanized 

or made from atmospheric-corrosion resistant steel.  The rusty finish on this type of steel 

would best suit the appearance of the rest of the bridge and discourages people from 

leaning or climbing on the railings.  Regardless of the material, the top rail should be set 

higher than the dimension prescribed in the Building Code.  A typical rail height of 1.37 

m is prescribed in the Bridge Code for railings adjacent to bicycle paths.  This also adds a 

level of comfort for pedestrians when the height of the crossing is so great. 

 

The work program assumes that timber rails are used throughout, and for 6 m onto the 

approaches to the abutments. 

 

b. Traffic Guard 
 

Since the bridge crosses two roads, there may be some requirement to guard against 

objects from being dropped or thrown from the bridge.  The decision to include a guard, 

or not, lies with the City.  However, an allowance has been included in the work program 

for a full chain-link enclosure for the 23 m span over Sunset Drive and for the 46 m span 

over Talbot Road.  These extents should be reviewed in greater detail at the time of a 

final design. 
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c. Deck 
 

The existing steel deck and cross beams are structurally suitable for carrying many 

options of surface.  The existing stone ballast may be used but should be covered with 

some other material to prevent stones from being thrown from the bridge.  Topsoil and 

turf could be used.  For the purpose of this work program, it is assumed that the surface is 

entirely covered with a 50 mm lift of asphalt pavement. 
 

The 40 mm gap in the longitudinal joint should be covered to prevent material from 

falling through.  This could be accomplished with a simple steel plate fastened to one 

side.  

 

d. Deck Drainage 
 

Currently, there are troughs collecting water from the drains over the road.  If this is 

providing adequate service, then no changes are needed.  The remainder of the spans will 

drain water directly from the numerous drains or the perforations in the old troughs.  It 

may be prudent to expose and confirm or repair all grates under the ballast.  No costs 

have been included in the work program to improve on this existing system. 
 

During the up-coming winter, some observations should be made of ice build-up at the 

drains and downspouts to consider if there is any hazard from falling ice. 

 

e. Ballast Walls 
 

Both of the ballast walls, above the abutment bearing seats, should be replaced with a 

new retaining wall structure.  The current system of rails and concrete panels is not 

appropriate.  A retaining wall structure could be assembled at each end of the bridge 

using modular blocks of precast concrete.  An allowance is included in the work program 

to excavate down to the bearing seats, remove the existing ballast walls and replace them 

with new retaining walls. 

Typical traffic guard (single width) 
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f. Piers and Abutments 

 

Portions of the concrete structures should be repaired prior to opening the bridge to the 

public.  This does not have to include all deteriorated concrete.  The substructures are so 

massive compared to the proposed loads that some deterioration can be tolerated.  Since a 

large part of the cost of concrete repairs will be the site access to the repair areas, it will 

be most economical to wait until there is significant volume in any particular area. The 

exception to this plan would be areas of concrete where further deterioration may result 

in concrete pieces falling to the roadways.  

 

The site review identified concrete repair needs at 4 of the piers and the east abutment.  

Some of these repairs are required to maintain the integrity of the bridge bearings.  The 

repairs to the two blocks of pier 7 (the steel pier) are to prevent concrete from falling to 

the road or other public areas. 

 

g. Coating Structural Steel 

 

No repairs are recommended for the coating system of the structural steel.  The service 

life of the steel could be extended with the use of paints but the cost would be very high.  

Without detailed cost analysis, it can be expected that the cost of cleaning, painting and 

the environmental protection would be in excess of $1.2M.  After that, the paint system 

would have to be maintained and there could be future environmental concerns of 

loosened paint falling to properties or the stream below. 

 

Older steel, although weaker than modern alloys, is less susceptible to corrosion.  This is 

evident by the good condition of the steel elements.  No de-icing salts have likely been 

used on this bridge so it has lasted better than most highway bridges in the area.  The 

steel beams and girders are so much stronger than required for the proposed loads that 

some section loss from corrosion could be tolerated before it would affect the capacity.  It 

is very important that no salts or other corrosion-inducing chemical be applied to the 

bridge. 

 

One consequence over the long term may be increased rust staining on the piers. 

 

Work Program and Probable Costs 

 

The following work program includes the probable costs of completing the short-term costs to 

get the bridge open to public use in the form described above.  This would include wood railings, 

asphalt surface, and a chain-link traffic guard.  The City may wish to improve on these features 

with other materials, landscaping or lighting.  The following list of probable costs also does not 

include sundry costs of the City for approvals, advertising, legal and survey or net HST. 
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1. Mobilization and demobilization $  15,000 

2. Site access $  45,000 

3. Excavate and backfill ballast walls $  16,000 

4. New precast ballast walls $  21,000 

5. Concrete patch repairs  9 m
3
 @ $5,000 $  45,000 

6. Seal longitudinal joint $    6,000 

7. Wood railing to bridge code $  70,000 

8. Chain link traffic guard $  90,000 

9. Grading of ballast and surface preparation $  16,000 

10. Asphalt pavement 390 t @ $200 $  78,000 

11. Bonding and insurance $  12,000 
 

Subtotal by contract $414,000 

Engineering design and contract administration $  60,000 

Contingency allowance $  46,000 
 

Total probable cost $520,000 plus HST 

 

Long Term Needs 
 

While it is difficult to predict the rate of deterioration of different elements and materials, the 

bridge owners and managers should be prepared for some life-cycle costs.  Below is a list of 

forecast element repairs or replacements along with their probable costs in 2012 dollar values.  

The costs are based on the above program including mobilization, access, design, contingency 

allowance and contract administration. 

 

 Year 20 Concrete patch repairs $133,000 

 Year 20 Replace gutter system $  30,000 

 Year 30 Replace wood railing $  98,000 

 Year 40 Replace surface pavement $102,000 

 Year 40 Concrete patch repairs $133,000 

 

On-going Maintenance 
 

As with all structures, some routine maintenance is required.  Some of the listed items can be 

included in the initial contract for repairs and improvements at nominal costs.  But these items 

will need to be completed on a regular basis by City staff or contractors: 
 

 Item   Period 
 

 Inspect railings and make repairs 3 months 

 Clean abutment bearing seats  1 year 

 Clean pier bearing seats  2 years

 Structural inspections  2 years 

 Clear trees and vines from structure 5 years 
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The structural inspections do not need to be as thorough as this current one every time.  A lighter 

inspection could be held at year 2 and year 4 then a more thorough review with access vehicle 

would be made about year 6.  The two year inspection is prescribed in Ontario regulations for 

bridges but may only apply to the spans over the roads.  However, a two year inspection is 

recommended for the whole structure, considering its importance. 

 

Ownership by Others 

 

If the structure remains under ownership by others, the City may have the following concerns 

with respect to their roads below: 

 

 Deteriorated concrete may fall from the piers onto public roads or land. 

 Icicles may fall onto public roads or lands. 

 If the steel superstructure is removed for salvage, what will become of the concrete piers? 

 The owner should have the structure inspected periodically and provide a copy of the 

report to the City. 

 

 

All of which is respectfully submitted. 

 

 

B. M. ROSS AND ASSOCIATES LIMITED 

 

 

 

 

Per _________________________________ 

                  A. I. Ross, P. Eng. 

 

 

 

Per ________________________________ 

          S. E. Anderson, B.Eng&Mgmt. 

:es  

 


