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EXECUTIVE SUMMARY 
 
STRUCTURAL 
 
Swing Span 
 
The swing span structure is in generally fair to good condition except for the structural steel 
coatings, the below-deck lateral bracing and the sides of the concrete pivot pier and rest piers.  
The steel coatings in particular should be a priority for renewal to preserve the steelwork and 
reduce future repair costs. Testing of the paint on the span indicated high lead levels. 
 
Based on the structural evaluation, in its current condition the swing span could be triple load-
posted to 19 tonnes for single-unit vehicles, 34 tonnes for two-unit vehicles and 43 tonnes for 
vehicle trains.  However, the fixed span load limit is lower and so governs the load limit for the 
crossing, as summarized below. 

 
The overall Structural Condition Rating is 2 (Inadequate), based on the allowable load 
posting according to the results of the structural evaluation.  The overall Functional Rating is 
also 2 (Inadequate), for the same reason.  These ratings criteria are clearly identified in the 
2010 BIM.  
 
Recommended short-term remedial work (within two years) on the span includes: Replacement 
of the steel cable guide rails in the west approach with MTO-approved guiderail; Maintenance of 
the bridge railing connections; and maintenance of approach signage. 

 

Recommended rehabilitation work (within 5 years) on the span includes: Cleaning and re-
painting of the steelwork and minor steel repairs; and replacement of deteriorated areas of 
timber curbs and deck. 
 
The estimated cost of the recommended structural work is about $2.0M, including contingency 
and engineering costs, but excluding taxes. 
 
Fixed Span 
 
The fixed span structure is in generally fair condition, with the exception of the steel coatings, 
truss bottom chords and the east abutment.  Extreme deterioration of the bottom chords was 
observed at the east bearings and has been addressed through installation of cables at these 
locations. If it is decided to maintain the current bridge in use rather than replace it, the truss 
bottom chords and steel coatings should be a priority for renewal to preserve the safety of the 
structure and reduce future repair costs. Testing of the paint on the span indicated high lead 
levels. 
 
The structural review and evaluation of the span concluded that the stringers are sharing 
tensile load with the truss bottom chords, explaining why the span is able to support higher 
loads than would otherwise be possible based on the very slender and deteriorated bottom 
chord bars.  The continuity of the stringers and their connections to the east abutment and east 
pier are likely a major contributor to the distress observed at the east abutment, due to 
restraint of thermal movements in the stringers. 
 
In its current condition, with the bottom chords at the east end replaced or otherwise 
rehabilitated from their current poor condition, the fixed span could be triple load-posted to 12 
tonnes for single-unit vehicles, 18 tonnes for two-unit vehicles and 19 tonnes for vehicle trains.  
However, if PCA decides to raise the load limit for the crossing from the current 3 tonnes, 
destructive testing of the connections between the stringers and east abutment should be 
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performed to evaluate the strength and condition of the connections, prior to changing the load 
posting. 

 
The overall Structural Condition Rating is 2 (Inadequate), based on the allowable load 
posting according to the results of the structural evaluation.  The overall Functional Rating is 
also 2 (Inadequate), for the same reason.  These ratings criteria are clearly identified in the 
2010 BIM.  
 
The recommended immediate work for safety reasons was the strengthening of the truss 
bottom chords at the east truss bearings, and this work has already been completed by PCA 
forces. 
 
Recommended short-term remedial work (within two years) on the span includes: Replacement 
of the truss bottom chords at the east bearings; Replacement of the steel cable guiderail in the 
east approach; Installation of slope protection at the northeast embankment; Installation of 
stone rip-rap erosion protection in front of the east abutment; Maintenance of the east 
approach signage; and patching of approach asphalt and sealing asphalt cracks. 

 

Recommended rehabilitation work (within 5 years) on the span includes: Cleaning and re-
painting of the steelwork and minor steel repairs; Repair/replacement of the roller bearings; 
Replacement of deteriorated areas of timber curbs and decking; Replacement of the timber 
running boards on the deck; Repair of the damaged portal frame members; Concrete repairs to 
the east pier; Replacement of the steel connection pins at L7; and underpinning and re-facing 
of the east abutment.  
 
The estimated cost of the recommended structural work is about $1.7M, including contingency 
and engineering costs, but excluding taxes.  The estimated cost of a new bridge including a new 
east abutment and east pier is about $3.3M, including contingency and engineering. 
 
MECHANICAL 
 
All machinery is in need of cleaning and painting as a minimum. There are many fasteners with 
section loss and there are some failed anchor bolts which should be replaced. 
 

With regards to the span support machinery, maintenance personnel interviewed during the 
inspection were unable to report the date of any internal inspection of the center pivot 
assembly or rehabilitation of these components.  Although there were no obvious signs of 
problems with the center pivot assembly at the time of the inspection, consideration should be 
given to inspecting the wearing components of the center pivot in conjunction with any major 
rehabilitation work in light of the age of these components. 
 
The balance wheel rail and anchorage is in poor condition and warrants replacement. 
 
The arrangement of the end lift jacks does not meet the requirement of CSA S6-06, the 
Canadian Highway Bridge Design Code (CHBDC), that the end lift “actuating mechanism shall 
be non-reversible under the action of the live load.”  Failure of the hydraulic piping system 
(which has occurred previously according to maintenance personnel) would result in failure of 
the end jacks to support live load.  This is a safety concern.  The end lift jacks should be 
replaced with end lift machinery that meets the requirements of the CHBDC such as self-locking 
screw-jacks or a combination of jacks and separate end wedges. 
 
The design of the locking pin machinery does not provide for energy absorption.  There is no 
end of travel stop at the full open position. 
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Based on the behavior of the span during operation, there are no brakes or equivalent hydraulic 
devices (e.g. counterbalance valves) provided to hold the span stationary or allow for motion 
control as required by the CHBDC.  A skilled operator is required to swing the span and stop it 
without severe impacts at the end of travel due to the limited ability to control the motion of 
the span.  Maintenance personnel report that there have been heavy impacts in the past.  
Modifications to the hydraulic circuit are recommended to meet the requirements of the CHBDC 
and to protect the structure and machinery from impact loading. 
 
The existing traffic gates are aged and obsolete and spare parts are no longer available. 
 
ELECTRICAL 
 
The bridge electrical power and control systems consist of both field located equipment and 
bridge control building housed equipment. The majority of the electrical control system and 
hydraulic system equipment was replaced during 1991/1992 upgrade and is consider as being 
in fair operating condition and should operate reliably with on-going maintenance in the near 
term (next 5-years). However, the PLC controller used for the bridge control system is obsolete 
and it has become difficult to obtain spare parts 
 
The bridge is powered by the local utility from their overhead medium voltage service 
distribution system via a single pole mounted transformer and is in good condition. The bridge 
power distribution system was replaced at approximately the same time as the bridge control 
system and is in fair to good serviceable condition.  The bridge power distribution system 
should operate reliably for the next 5 to 10 years with on-going maintenance.  
 
The bridge traffic gate enclosures are in fair condition but exhibit signs of corrosion from the 
prevailing harsh environment. The traffic gates are of the electrically operated type and the 
motor controls for the gates are powered via relay contact outputs from the PLC controller. The 
design for the traffic gates fails to comply with the current safety standards as the gates are 
not operated independently using separate switches on the control console and hence cannot 
be directly started and stopped by the bridge operator as traffic dictates. 
 
Operation of the bridge is via an exposed operator control station located on northeast corner 
of the movable span. The operator control station is provided with a cover to protect it from the 
harsh environment.  This control station is operational but provided limited control and 
indication of bridge operating status. This lack of operating and indication functionality can 
cause a potential safety and operational hazard. Additionally, this operator control station is the 
only means to start and stop the hydraulic system, which causes a safety hazard for 
maintenance personnel when testing the hydraulic system as it can only be stopped remotely 
and relies on positive lines of communications between the bridge operator and maintenance 
personnel.  
 
General installation of the electrical conduit, cabling and junction boxes are in fair condition 
with only minor signs of aging and deterioration since their installation during 1996/1997. 
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1. BACKGROUND 
 

1.1 Introduction 
 
The Hamlet Bridge (Bridge 57), owned and operated by Parks Canada Agency (PCA),  
carries Peninsula Point Road over the Trent-Severn Waterway in Hamlet, Ontario, north of 
Orillia. The crossing consists of a 31 metre fixed span and a 60 metre equal arm swing span 
and was constructed circa 1920.  The location of the crossing is shown in the key plan in 
Figure 1.   
 
In August 2011, Delcan Corporation was retained by PCA under the terms of a current 
Standing Offer Agreement with Public Works and Government Services (PWGSC), to 
complete a Comprehensive Detailed Inspection (CDI) and structural evaluation of the 
bridge, including structural, mechanical and electrical inspections.  The mechanical and 
electrical inspections were undertaken for Delcan by Stafford Bandlow Engineering Inc. 
(SBE).  
 
The scope of work also included non-destructive testing of selected steelwork, condition 
survey and materials testing of the concrete abutments and piers, a geotechnical 
investigation of the east abutment and underwater inspection of the piers. The non-
destructive testing was performed by C.B. Non-Destructive Testing Limited (CBNDT).  The 
geotechnical investigation and condition survey were performed by Golder Associates 
Limited (Golder).  Underwater inspection was performed by Lower Lakes Marine.  
 
This report documents the findings of the inspection, provides structural condition and 
functional ratings for the two spans of the bridge, and recommends renewal measures over 
the next five years and provides rehabilitation cost estimates.  Completed PWGSC Bridge 
Inspection Manual (BIM) standard inspection forms are included in Appendix A, selected 
inspection photographs in Appendix B, results of non-destructive testing in Appendix C, 
DVDs of underwater inspection videos in Appendix D, general arrangement and defect 
drawings in Appendix E, paint testing results in Appendix F, geotechnical investigation 
report in Appendix G, detailed condition survey report in Appendix H, mechanical inspection 
photographs in Appendix I, electrical inspection photographs in Appendix J, structural 
evaluation spreadsheets and data in Appendix K, and emergency repair drawings for the 
fixed span in Appendix L. The mechanical and electrical inspection reports have been 
incorporated into the body of this report.       
 
1.2 Description of Structure 
 
The bridge is comprised of two spans, an east fixed span approximately 31 metres in length 
supported by two through-trusses (Pratt Trusses) and a west equal arm swing span about 
60 metres in length also supported by two through-trusses (Warren Trusses).  The bridge is 
a single-lane crossing with an overall width of about 5.5 metres and is currently load-posted 
to 3 tonnes.   
 
According to historical articles about the site, and verified by review of the available 
drawings,  the fixed span was originally built in 1905 for a location downstream of the 
existing bridge, and moved to the current location in 1915 when the existing bridge was 
built.  Apparently construction was delayed by World War I and completed circa 1922.   
 
The crossing has four concrete substructures: an abutment at each end, the east pier 
between the fixed and swing spans, the pivot pier (swing pier) supporting the swing span, 
and two rest piers north and south of the pivot pier.   The pivot pier and rest piers are 
effectively one long pier.  
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The east pier is supported below the waterline on an original concrete core with grout-filled 
bags around the perimeter.  The pivot pier and rest piers are supported on timber cribbing.  
The abutments are reportedly founded on spread footings but this could not be conclusively 
verified by the available drawings.  
   

 
Figure 1: Key Plan 
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The swing span features a nail-laminated timber deck with 38 x 89 mm planks laid on edge 
over a steel floor system with floor beams and stringers. The truss top and bottom chords 
are back-to-back channels with cover plates and lattice. The web members are small I-
sections and back-to-back channels with lattice.   There is a central pivot bearing (pintle) 
that supports the entire weight of the span when it is swung open, wheel bearings at the 
east pier and hydraulic jack bearings at the west abutment to lift the sag out of the span 
ends when it is swung closed.  
 
The fixed span features a nail-laminated timber deck with 38 x 89 mm planks laid on edge 
spanning transversely over a steel floor system composed of steel floor beams and 
stringers. The truss top chords are back-to-back channels with continuous cover plates and 
the bottom chords are pairs of 25 mm square bars with eye-bars at the truss panel point pin 
connections.  The diagonal web members are square and round bars and the verticals are 
small I-sections.  The floor beams are hung from the bottom chord panel point connection 
pins by 25 mm square U-bars. The stringers rest on top of, and are welded to, the floor 
beams.  The stringers are welded to bearing plates at the east pier, and appear to be fixed 
to steel plate bearings at the east abutment. The span is provided with sliding bearings 
(roller nests) at the east pier truss bearings and fixed truss bearings at the east abutment.  
  
Both spans have mainly riveted connections, wood plank running boards on top of the 
timber decking and bridge railings consisting of steel angles and lattice connected to the 
truss members.  The fixed span also has three-pipe steel railings with steel cable below the 
rails.  
 
1.3 Data Collection and Review 
 
The following reference material was provided by PCA and reviewed during the course of the 
inspection and report preparation: 

1. Steel superstructure, prepared by Department of Railways and Canals, entitled 
“Trent Canal Hamlet Swing Bridge Steel Superstructure, 200’-0” Span”, dated 
December 1921, Dwg. No. T-2-105-4; 

2. Structural steel shop drawings, prepared by Standard Steel Construction Company, 
dated 1922, Contract No. 1687, Dwg. No. A and B, Diagram M, Dwg No. 1 to 8, and 
Std-S7 to S20(except S-17); 

3. Redecking plan for swing span, prepared by Indian Affairs & Northern Development  
National & Historic Parks Branch – Canals, entitled “Hamlet Bridge – Bridge #57, 
Redecking of 200’ X 16’-6” Swing Span”, dated June 1974,  Dwg. No. TC-4417-G; 

4. Control panel layout and site plan, prepared by Department of Transport, Marine 
Works, Canals Division, Trent Canal System, entitled “Hamlet Swing Bridge – 
Control Plan Layout and Site Plan”, dated October 1970,  Dwg. No. TC-3954-G; 

5. Schematic electrical diagram, prepared by Department of Transport, Marine Works, 
Canals Division, Trent Canal System, entitled “Hamlet Swing Bridge – Schematic 
Electrical Diagram”, dated October 1970, Dwg. No. TC-3955-G (superseded by TC-
4149-G) and TC-4149-G; 

6. Right of way plan, prepared by Trent Canal Ontario Rice Lake Division, entitled “Plan 
showing Canal Right of Way through Lots 6 and 7, Con II, Township of Seymour, 
County of Northumberland”, dated February 1921, Dwg. No. A-5-308; 

7. Modifications Hamlet Bridge, prepared by Department of Transport, Marine Works, 
Canals Division, Trent Canal System, entitled “Modifications to Hamlet Bridge Swing 
Mechanism, Preliminary Layout”, dated November 1964, Dwg. No. TC-3209-G and 
TC-3210-G; 
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8. Modifications Hamlet Bridge, prepared by Department of Transport, Marine Works, 
Canals Division, Trent Canal System, entitled “Bridge #57 Hamlet Bridge,  Deck and 
Abutment alterations to Fixed Span”, dated January 1970, Dwg. No. TC-3893-G; 

9. Modifications Hamlet Bridge, prepared by Department of Transport, Marine Works, 
Canals Division, Trent Canal System, entitled “Method of Underpinning Abutments 
Hamlet Bridge”, dated September 1970, Dwg. No. TC-3940-G; 

10. Modifications Hamlet Bridge, prepared by Department of Transport, Marine Works, 
Canals Division, Trent Canal System, entitled “Hamlet Bridge: Bracket to be used 
during and after Straightening Bent Vertical Member”, dated October 1970, Dwg. 
No. TC-3948-G; 

11. Layout and substructure plan, prepared by Trent Canal Severn Division Section 
No.3, entitled “Layout Plan and Details of Substructure of Hamlet Highway Bridge”, 
dated April 1914; 

12. Layout and substructure plan, prepared by Trent Canal Severn Division Section 
No.3, entitled “Layout Plan and Details of Substructure of Hamlet Highway Bridge 
(Amended Plan)”, dated July 1915, Dwg. No. C-5-286; 

13. Guardrail plan, prepared by Department of Transport, Trent Canal, entitled “Plan 
showing in Red Location of Flex-beam Guard rails Hamlet Bridge No. 57”, , Dwg. No. 
TC-1713-A; 

14. Repair plans, prepared by Department of Transport, Trent Canal, entitled “Plan 
showing Repairs to Concrete River Pier, Hamlet Highway Bridge”, dated July 1946, 
Dwg. No. C-5-2920; 

15. Electrical layout, prepared by Department of Transport, Marine Services, Canal 
Division, Trent Canal System Hamlet Swing Bridge, dated September 1965, Dwg. 
No. TC-3331-B; 

16. Plan showing control points and levels, prepared by Department of Transport, 
Marine Works, Canals Division, Trent Canal System, entitled “Hamlet Bridge – 
Control Points and Levels”, dated August 1970, Dwg. No. TC-3937-G; and 

17. Plan showing mechanical swing arrangement, prepared by Department of Transport, 
Marine Works, Canals Division, Trent Canal System, entitled “Hamlet Bridge No.57, 
Mechanical Swing Arrangement”, dated October 1962, Dwg. No. TC-2872-G and TC-
2873-G; 
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The following table summarizes significant past work carried out on the bridge since the 
time of construction, based on the drawings provided.  
 
 

Dwg. Date Work Indicated Dwg. No. File Name 

July 1946  Drawing indicates approximately 850 mm thick 
concrete jacketing cast around the base of the pier 
down to riverbed level.  Drawing labels original pier 
concrete with "Quality of Concrete is Poor".    

(Based on inspection, grout bags substituted for 
concrete below the waterline to eliminate need for 
cofferdams.)  

C-5-2920  t2-10505.tif

October  
1962 

Drawings indicate the swing mechanism was 
modified and a motor installed. 

TC-2872-G, 
TC-2873-G 

t2-23806.tif, 
t2-23807.tif

November  
1964 

Drawings indicate modifications to swing 
mechanism.  Added first train gear and first train 
pinion. 

TC-3209-G, 
TC-3210-G 

t2-23809.tif, 
t2-23810.tif

September 
1965 

Drawing indicates electrical changes to the swing 
motor.  Time delay in swing motor was added and 
run push button was removed. 

TC-3331-B  t2-200824.tif

January 
1970 

Drawing indicates the following alterations to the 
fixed span: Repair of roller bearings at west end; 
Replacement of wood stringers with steel stringers; 
Welding of stringers to floor beams; Addition of one 
"Spencer Shortspan Standard Bearing" at each 
stringer bearing at the east pier; Addition of new 
anchored concrete at the bearing seats; 
Replacement of timber deck with new timber deck 
with running strips. 

TC-3893-G  t2-23811.tif

September 
1970 

Drawing indicates underpinning of the abutments 
with vertical 12" @ 65 # wide flange steel piles with 
concrete caps anchored to the abutments. 

(Not clear which if any abutments were done.) 

TC-3940-G t2-23812.tif 

October  
1970 

Drawing depicts shop details of bracket used to 
straighten vertical truss members above the floor 
beam connections, in the fixed span. 

TC-3940-G t2-23813.tif 

October 
1970 

Drawing indicates partial re-facing of the west 
abutment. 

TC-3950-G t2-23814.tif 

October  
1970 

Electrical control panel and wiring modifications. TC-3954-G, 
TC-3955-G 

t40-74101, 
t40-74102 

June 1974  Replacement of the timber deck in the swing span. TC4417-G t40-930.tif 

Table 1 – Past Bridge Work Based on Drawings Provided 
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1.4 Inspection Methodology 
 
1.4.1 General 
 
The structural inspection, non-destructive testing, condition survey, geotechnical investigation 
and underwater inspection of the Hamlet Bridge were carried out on September 28 and 29, 
2011 by a combined team from Delcan, Golder, CBNDT and Lower Lakes Marine. The 
mechanical and electrical inspections were performed on September 26, 2011 by SBE.   
 
Inspections were performed in accordance with the 2010 PWGSC Bridge Inspection Manual 
(BIM), the Ontario Structure Inspection Manual (OSIM), the MTO Structural Rehabilitation 
Manual, the AASHTO Moveable Bridge Inspection, Evaluation and Maintenance Manual (1st 
Edition, 1998); the FHWA Inspection of Fracture Critical Bridge Members (Report No. FHWA-
IP-86-26, September 1986); and the Occupation Health and Safety Act (OHSA).  Prior to the 
commencement of the field inspection, a Site-Specific Health and Safety Plan was prepared and 
submitted to PCA.  A copy of the plan was kept on site at all times with the inspection team. 
 
1.4.1.1  Structural Inspections and Non-Destructive Testing 
 
The structural inspection of the bridge consisted of the visual examination of exposed and 
accessible above-water components.  Inspection was performed from accessible locations 
on and around the spans and substructures.  A work boat was used to access the soffit of 
the fixed span and the sides of the piers and a boom truck was used to access the upper 
areas of the trusses.   The soffit areas of the swing span were accessed from the rest piers 
with the span swung open. 
 
The superstructures and substructures of the bridge were visually inspected to assess their 
condition in terms of general damage, deterioration, deficiencies and maintenance issues.  
Suspect areas of concrete components were sounded to detect delamination.  Other 
structural and non-structural components, including the structural steel, coatings, timber 
deck, timber running boards and curbs, bearings, joints, railings, pavements, and 
approaches were visually inspected and their conditions were noted.   
 
Observations and defects for the bridge components were recorded on standard BIM 
inspection forms and are included in Appendix A.  Photographs of typical and specific 
defects, and the overall condition of the structure were taken for record purposes and are 
presented in Appendix B.   
 
Non-destructive testing consisted of ultrasonic testing of selected steel components to 
determine the remaining thicknesses of sound metal, and magnetic particle testing to 
inspect for the presence of cracks at selected locations. Ultrasonic testing was also carried 
out at the connection pins in the trusses of both spans to detect the presence of any 
concealed cracks.  Ultrasonic testing generally focused on deteriorated areas of flanges and 
webs in the floor systems.  Magnetic particle testing was performed on selected stringer 
copes in both spans as most of these copes are flame-cut, square copes which sometimes 
develop cracks. Delcan and CBNDT representatives worked in conjunction to select locations 
for non-destructive testing. Refer to Appendix C for the complete CBNDT reports. 
 
1.4.1.2  Underwater Inspection 
 
An underwater inspection of the submerged sections of the east pier, pivot pier and rest 
piers was carried out by a Lower Lakes Marine diver.  The inspection was carried out using a 
helmet-mounted underwater video camera and surface monitor to permit real-time viewing 
and two-way conversation between the diver and the Delcan structural engineer at the 
surface.  All defects were noted and later recorded on drawings (see Appendix E). 
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1.4.1.3  Detailed Condition Survey 
 
Golder carried out a detailed condition survey consisting primarily of materials testing of 
concrete cores taken from the east abutment, east pier, swing span piers, and west 
abutment.  Refer to their report in Appendix H for additional information.   The cores taken 
were tested for compressive strength, air void content and chloride content. Golder also 
assessed the piers and abutments for concrete defects such as cracking, delamination, 
spalling and scaling. 
 
Six concrete core samples were taken from the east abutment and wingwalls, two cores 
from the northwest wingwall at the west abutment, two cores from the west abutment wall, 
four cores from the pivot pier (swing pier), and two cores from the east pier.  The coring 
and reinstatements were completed by Golder personnel.  Eleven cores were tested for 
compressive strength, four cores were tested for chloride content and two were tested for 
air voids.  
 
1.4.1.4 Mechanical Inspection 
 
SBE performed the mechanical inspection of the swing span.  Mechanical systems inspected 
included the span support machinery, the locking pin machinery and end of travel stops, the 
span drive machinery and hydraulic power unit and the traffic gate machinery.    
 
1.4.1.5  Electrical Inspection 
 
SBE carried out the electrical inspection of the swing span. Electrical systems inspected included 
the electric utility service, the bridge operating electrical system, the bridge control station, the 
bridge end lift system, the bridge drive system control limit switches, the vehicular and marine 
traffic control, the cables, junction boxes and submarine cable and lighting.    
 
1.4.1.6  Geotechnical Investigation 
 
Golder carried out a geotechnical investigation at the east abutment consisting of three 
boreholes, two coreholes and one test pit. Concrete core samples were recovered from a 
horizontal corehole in the west face of the east abutment wall, and from a vertical corehole 
through the entire height of the east abutment wall. A single rock core was recovered from 
one of the boreholes behind the east abutment. The drilling of the boreholes, coring, and 
subsequent reinstatement were carried out by Golder sub-contractors under the supervision 
of Golder personnel. The test pit was dug south of the east abutment south wing wall by 
Golder personnel. 
 
1.4.2 Personnel 
 
The structural and civil site inspection was carried out on September 28 and 29, 2011 by Patrick 
Mergel, M.Eng., P.Eng., ing., Ben MacMaster, P.Eng., and Peter Harvey, E.I.T. of Delcan. 
 
The non-destructive testing was completed by David Guest, C.E.T. of CBNDT on September 
28 and 29, 2011.   
 
The detailed condition survey was completed by S. Jagdat, P. Eng., P.Barnhill and Z.Lin of 
Golder on September 28, 2011.  The geotechnical investigation was completed by S. Jagdat, 
P. Eng. and Andy Zhong of Golder on September 28 and 29, 2011.   
 
The detailed mechanical inspection was completed by Ralph G. Giernacky, P.E. of SBE on 
September 26, 2011.  The detailed electrical inspection was completed by Yang Feng Zheng, 
P. E. of SBE on September 26, 2011.   
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1.4.3 Component Condition Ratings 
 
Ratings of bridge components have been undertaken in conformance with the rating system 
set out in the 2010 PWGSC BIM.  In this system, the Material and Performance Condition 
Ratings (MCR and PCR) are comprised of a numerical grade assigned to each component of 
the structure based upon the severity of the observed material defect or the ability of a 
component to perform its function within the structure (refer to Appendices A and B of the 
BIM).  The numerical rating assigned to a particular component reflects the most severe 
condition of material or reduction of performance observed. 
 
Results of the inspection were summarized on the standard inspection forms located in 
Appendix A of this report, where the ratings of the components were determined based on 
the procedures of Part 2, Section 2.2 of the BIM.  The Previous Condition Ratings column 
that was included on the 2008 BIM Comprehensive Detailed Inspection Form has now been 
removed from the inspection forms in the 2010 version of the BIM, and therefore these 
values have not been included.  As no previous inspection reports were available, the 
Previous MCR, PCR and Priority Codes are unknown. 
 
Each component has been assigned a Material Condition Rating (MCR) and a Performance 
Condition Rating (PCR), in accordance with the BIM.  Tables detailing specific material and 
performance related defects may be found in Appendix A of the BIM.  General guidelines for 
percentage reduction based on the severity and extent of material defects and on the reduction 
in capacity to perform its intended function are as follows: 
 

Condition Rating 
% Material Loss or 

Reduction in 
Capacity 

6 0 

5 0 – 5 

4 5 – 10 

3 10 –15 

2 15 – 20 

1 > 20 

Table 2 – Condition Ratings 
 
1.4.4 Component Repair Priority Codes 
 
In accordance with Section 2.3 of Part 2 of the BIM, the Priority Codes assigned to each 
component used in the rating forms are in accordance with the following table. 
 

Code Description 

U Urgent; requires immediate attention and remedial measures to ensure public safety 

M Required work to be done as part of routine annual maintenance 

S Further study/investigations/surveys required prior to initiating repair program 

A Repair and/or replacement to be done in less than 1 year 

B Repair and/or replacement to be done in less than 3 years 

C Repair and/or replacement to be done in less than 5 years 

D Condition to be re-assessed at the next inspection 

 
Table 3 – Priority Codes 
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2. STRUCTURAL INSPECTION  
 
A summary of the field observations, as well as the condition ratings and repair priority 
codes for the individual components of the swing and fixed spans, are included on the 
inspection forms in Appendix A.  Individual component field observations, material and 
performance condition ratings are included on the MCR/PCR Forms in Appendix A.   
 
2.1 Swing Span 
 
2.1.1 Deck Components 
 
2.1.1.1 Deck 
 
The bridge deck consists of 38 x 89 mm pressure-treated wood planks laid on edge 
spanning transversely, and connected to the floor system with galvanized steel anchors. At 
the east and west ends of the deck there is a larger transverse timber. The wood decking is 
in generally good condition with localized areas in poor condition. The timber member at the 
west end of the deck is rotted and split along its length and needs replacing. The central 
section of the timber member at the east end of the deck is rotted and split (Photo S41). 
The central exposed section of the deck has small holes in many areas, which appear to be 
areas of rot (Photo S40). There is a broken deck member between S0-3 and S0-4, midway 
between FB0 and FB1. The top surface of numerous deck members exhibits splitting, 
checking and areas of rot. The top of four members between FB4 and FB3 on the south 
section of deck are splitting, and the top 20 mm of six lateral members between FB0 and 
FB1 in the central section of deck is severely rotted. There is a 30 mm deep check in a deck 
member in the north area of the deck between FB8 and FB9. 
 
2.1.1.2 Running Boards 
 
The running boards consist of two sets of five timber boards arranged longitudinally and set 
approximately 1.9 metres apart centre-to-centre. The boards are approximately 50 x 250 
mm and are in generally good condition, but with numerous localized areas in poor 
condition.  
 
Numerous boards are severely rotted and need replacing, including the following in the 
north set of boards: the end 300 mm of all five boards at the west end of the bridge; #5 
(south) boards at the east and west ends; board #4 at the east end; the east end of board 
#4 between FB0 and FB1; the west end (100 mm) of board #1 between FB1 and FB2; a 
1500 mm long section of boards #3, #4, #5 at FB2. The following south boards exhibit 
severe rot: first and second #2 boards from the east; a 100 mm long section of board #3 
between FB6 and FB7; a 1000 mm section of board #2 at FB5; board #5 between FB3 and 
FB4; an 1800 mm long section of board #3 at FB3; 500 mm and 700 mm long sections of 
board #3 at FB1; an 1800 mm long section of board #2 between FB0 and FB1. The inside 
75 mm of the boards either side of the central longitudinal section of deck sound hollow and 
have light abrasion along the entire length of the deck (Photo S42). The plywood shim 
beneath the north boards at the east end of the deck is rotten (Photo S41). 
 
2.1.1.3 Bridge Railings 
 
The bridge railings are in generally fair condition, with numerous locations of impact 
damage to lattice, end balusters, and upper and lower rails noted. The coating system has 
typically failed on at least 30% of the lattice and 50% of the top and bottom rails, with light 
to medium corrosion developing.   
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The north railing has impact damage to two lattice on the east side of FB6, one lattice and 
baluster at FB5 (Photo S44), the baluster at FB4, the bottom rail and baluster at FB3, the 
bottom rail between FB1 and FB2 (Photo S46), and the end baluster between FB3 and FB4. 
Loose bolts were noted in the north railing at the bottom connection at the west side of FB8 
and at the bottom connection on the east side of FB5. The intermediate railing post between 
FB3 and FB4 is bent (Photo S47). The south railing has impact damage to the bottom rail 
and lattice between FB1 and FB2, the bottom rail east of FB3, the baluster at FB5, the 
baluster at FB6, and two balusters at FB8. A loose bolt was noted in the south railing at the 
bottom connection at FB3. The bolts in the bottom rail on the west side of FB6, and in the 
connection to the post between FB8 and FB9, on the south railing system are missing 
(Photo S45).  
 
The railing system does not meet current CHBDC crash-tested requirements or applicable 
provincial standards. 
 
2.1.1.4 Curbs 
 
The timber curbs consist of nominal 89 mm high by 140 mm wide longitudinal members, 
supported by 89 mm high by 140 mm wide blocks. The curbs are attached to the deck 
through the blocks by steel bolts.  
 
Both the north and south curbs are in generally good condition, but light abrasion, checks 
and splits are typical along the length of both curb faces. The north and south members at 
the east end of the bridge are not tapered. The section of the north curb at the west end of 
the bridge is loose and is splitting longitudinally (Photo S43). The section of the south curb 
between FB3 and FB4 has a 6 mm wide longitudinal split along its length.  
 
2.1.2 Superstructure Components 
 
2.1.2.1 Trusses and Truss Connections 
 
The truss members are generally in good condition, but the coating system is deteriorating 
over large areas, allowing corrosion to develop (Photo S21).  
 
The bottom chords are in generally good condition. Areas of failed and flaking coating system 
were typically observed, with light corrosion developing. Member BC0S has lost approximately 
40% of its coating system. Rust jacking of the top and bottom plates at the splice of member 
BC6S was noted.  
 
The top chord members are in generally good condition, but with coating failure and light 
corrosion over 20% of the top cover plates, and 30% typically on the insides of the 
channels. Members TC4N and TC4S were observed to have areas of ponding on the top 
cover plates, and members TC5S and TC4S have moss growing on the bottom flanges. 
 
The diagonal members are in generally good condition, but with extensive areas of coating 
failure and light corrosion typical. The diagonals on the north truss typically have coating 
failure and light corrosion over 30% of the member. D6S has light corrosion on the majority 
of the upper section. 
 
The vertical members of the truss are in generally good condition, but with extensive areas 
of coating failure and light corrosion typical (Photos S22 and S36). Approximately 80% of 
the coating on the top half of member V8N has flaked off, and light corrosion has 
developed. V2S has coating failure and light corrosion over 50% of the inside flanges. V4S 
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has four steel counterweights at the base, which will retain moisture and accelerate 
deterioration of the steel in the member. 
 
The central bay vertical bracing members between panel points 4 and 5 are in generally 
good condition, with approximately 10% coating failure and light corrosion typical. The top 
layer of steel of the bottom diagonal bracing member in the south truss has delaminated 
from the angle (Photo S35). 
 
Approximately 50% of the coating system has typically flaked off from the lower truss 
connections, with light to medium corrosion developing (Photo S34). L2N has light to 
medium corrosion over 100% of the top horizontal plate and 80% of the vertical gusset 
plates, and L7N exhibits light to medium corrosion over 100% of the top and bottom 
horizontal plates. L7S has 100% coating failure and medium corrosion on the bottom gusset 
plate. 
 
The upper truss connections are in generally good condition, but typically have light 
corrosion over most of the top plates due to coating loss. The upper plates at connections 
U3N and U7s are severely bent due to rust jacking. There is a bird’s nest on the lower plate 
of U7S. 
 
2.1.2.2 Floor Beams  
 
The floor beams are in generally fair condition, but there are numerous areas in poor 
condition, with extensive areas of coating loss and light to very severe corrosion noted on 
numerous members (Photo S26). Severe localized section loss and pitting of many 
members has occurred, including in the webs near the bottom flanges of connecting 
stringers, on the undersides of the top flanges, and at the bottoms of the webs at many 
locations (Photo S28).  
 
FB4 exhibits very severe corrosion and knife-edging of the bottom flange and gusset plate 
on the west side at the connection to the bracing. FB0 has severe corrosion and deep pitting 
on the top flange and the web at the connection to the end stringers.  Some of the areas of 
deterioration identified by the ultrasonic testing include: FB0 has 73% localized section loss 
of the east web at the connection to S0-4; FB1 has localized section losses of 31% and 49% 
of the west web and the east web at the connection to S0-2 respectively; FB3 has localized 
very severe corrosion and pitting of the web at the connecting angle to S3-2 with 56% 
localized section loss (Photo S30); FB8 has 100 mm long sections of 27% and 22% localized 
section loss of the west web and the west bottom flange respectively at the connection to 
S7-2. 
 
2.1.2.3 Stringers  
 
The stringers are in generally fair condition, but there are numerous areas in poor condition, 
with extensive areas of coating loss and light to severe corrosion noted on numerous 
members (Photos S26, S27 and S28). Areas of 20% to 30% localized section loss at the 
base of the web, and localized areas of medium corrosion on the underside of the bottom 
flange are typical. 
 
There are typically gaps between the stringer bottom flanges and supporting shelf angles at 
the stringer ends.  There is severe rust jacking at some of these locations (Photos S29 and 
S30). These brackets were likely for erection purposes and so the gaps are by design.  
 
S0-1, S0-2 and S0-3 have severe corrosion on the top flange and medium corrosion with 
flaking steel in the web at the connection with FB0, and severe corrosion with flaking paint 
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and deep pitting at the base of the web at FB1. Rust jacking of the angle supporting S0-2 at 
the connection to FB1 has pushed the angle down by 6 mm. S3-2 exhibits localized areas of 
very severe corrosion and pitting of the web and bottom flange at the connecting angle to 
FB3 (Photo S30). Ultrasonic testing identified the following areas of deterioration: S7-5 has 
a 100 mm long section of 33% localized section loss of the south web at the connection to 
FB8; S2-1 has a 600 mm long section of 23% localized section loss at the base of the north 
web.  
 
2.1.2.4 Bracing  
 
The bottom chord bracing members are in generally fair to poor condition with extensive 
areas of coating loss and light to severe corrosion typical on the majority of members. The 
horizontal leg of member 2N-3S has a 75 mm x 50 mm perforation and a larger area of 
severe section loss (Photo S33). Member 5S-6N has a localized area of severe corrosion and 
a 200 mm long perforation in the horizontal leg at the connection with 5N-6S (Photo S32). 
There is severe pitting and three small perforations in the horizontal leg of the south-east 
section of 6N-7S (Photo S31). 
 
The upper sway bracing is comprised of diagonal cross bracing members, transverse bracing, 
and portal frames at each end of the truss. Extensive areas of coating system failure and 
light corrosion were observed on the majority of the members (Photo S23). The north 
diagonal member in the west portal frame is bent (Photo S25). Water is ponding and moss 
is growing in the bottom angles of many lateral bracing members. Many of the diagonal 
cross bracing members are bent or are sagging (Photo S24): 1N-2S is bent horizontally at 
2S; 2S-3N is bent vertically at 3N; 3N-4S is bent vertically and horizontally at 3N; and 
member 7S-8N is slightly bent. The top connecting plate of member 5S-5N is bent due to 
rust jacking. 
 
2.1.2.5 Pivot Structural Steel 
 
The structural steel at the pivot is in generally poor condition, with extensive areas of 
coating failure and numerous areas of very severe corrosion and severe localized section 
loss noted throughout (Photos S37 and S38). Severe section loss of the bottom flange and 
rivet heads at the connections with the bracing members, including perforations on gusset 
plates, is typical (Photo S39). A localized section of the west bottom flange of the girder 
beneath FB4 has a 500 mm long section of severe section loss. The ends of the bracing 
members at the pivot are also typically severely corroded at the connections. A localized 
section in the north section of the bottom flange of the west hub member at the pivot has a 
200 mm long section of very severe section loss. The bottom flange of the member 
connecting the two central hub members at the pivot has a 150 mm x 50 mm perforation. 
The top and bottom gusset plates connecting the central hub member and the diagonal 
bracing at the pivot have 50% localized section losses. The central girder was repaired and 
strengthened approximately 10 years ago to repair cracks seen at the bottom of web. The 
cracks were field-welded and vertical stiffeners were added. 
 
2.1.3 Substructure Components 
 
2.1.3.1 Abutment 
 
The west abutment wall and ballast wall are in generally good condition, with no significant 
defects noted. A single vertical crack and rust stain were noted in the ballast wall. The 
wingwalls are in generally good condition. Small areas of light honeycombing and medium 
scaling were noted on the northwest wingwall (Photo S20). 
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The bearing seats at both the west abutment and east pier are in generally good condition.  
Accumulations of dirt and debris were noted on the east pier bearing seat. 
 
2.1.3.2 Piers 
 
East Pier 
 
No significant defects or undermining of the grout bags under the east pier concrete were 
observed during the underwater inspection, but it was noted that the cementitious material 
in the bags is easily chipped by hand with a chipping hammer.  
 
Numerous transverse cracks and areas of map cracking were noted in the above-water 
inclined surfaces of the concrete cap, particularly at the north and south ends, plus a large 
delaminated area at the base in the south-west corner. Very long and narrow horizontal 
areas of severe disintegration and spalling are present at the interface of the inclined and 
vertical surfaces of the concrete cap. Efflorescence was observed near the bottom edge of 
the inclined section on the west side. Several areas of severe scaling, severe disintegration 
and horizontal cracks with efflorescence are exhibited on the upper sections of the vertical 
surfaces (Photo S7). 
 
Pivot Pier 
 
The pivot pier (swing pier) is in generally fair condition with many localized areas in poor 
condition. The top surface of the pier has several very large areas of medium and severe 
scaling including along the west half of the balance rail, several wide cracks, and an area of 
cracked grout beneath the east side of the balance rail. The sides of the pier have several 
large areas of severe and very severe scaling (particularly at the top of the pier – see Photo 
S18), and very severe erosion along the length of the pier at the waterline (approximately 
300 mm high on the east side and 430 mm high on the west side – see Photos S17 and 
S18). The concrete below the waterline on the west side of the pier is soft and was easily 
chipped by hand during the underwater inspection. 
 
North Rest Pier 
 
The north rest pier has a timber cribbing foundation, topped with 42” long by 36” high 
concrete blocks and a concrete cap. At the north end of the pier there is a “rest” wall and 
steel pipe railings. The concrete blocks generally overhang the timbers below by about 75 
mm. 
 
Numerous narrow to wide transverse cracks, large spalls, and large areas of severe scaling 
are typical in the top of the concrete pier cap. Spalls at the edge of the cap and a large area 
of severe scaling were both noted in the southeast corner. Several large areas of ponding 
water along the longitudinal centreline of the pier were observed: the northeast corner of 
the second section from the south is depressed by about 25 mm; the centre of the 
construction joint between the third and fourth sections from the south is sagging by 30 
mm. Wide map cracks were noted over the entire surface of the rest wall at the north end. 
 
Large areas of severe and very severe scaling and spalled concrete were observed in the 
sides of the concrete pier cap at numerous locations and in numerous concrete blocks 
(Photo S15). There are also numerous wide vertical cracks in the sides of the concrete cap, 
generally at construction joints or at where two concrete blocks meet, and deep 
spalls/disintegration at the interface of the concrete cap and the concrete blocks. Large, 
deep spalls in several concrete blocks have exposed the steel lifting hooks. The edges of 
many of the concrete blocks are rounded by erosion.  
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The timber cribbing under the west side of the pier is in generally good condition with no 
significant undermining noted. The top timber generally overhangs the timbers below by 50 
mm. Only four timbers are visible at the centre of the pier. Some light to medium localized 
rotting was noted on the corners of several timbers. A 50 mm wide by 125 mm deep gap 
was noted between the ends of adjacent timbers at the riverbed, approximately 7 metres 
from the north end of the pier. 
 
The timber cribbing on the east side of the pier is in generally good condition with no 
significant undermining noted, but several areas in poor condition were noted. On the east 
side the top timber generally overhangs the timbers below by 50 mm, with the timbers 
varying in size from 8” to 12”. Several sections of rotting were observed: the end 125 mm 
of one of the timbers at the north end of the pier; several of the bottom timbers (one each 
at 5 metres, 7 metres and 12 metres from the north end) for a depth of up to 150 mm; the 
fourteenth timber from the top at 18 metres from the north end; 225 mm of the lowest 
crosstie timber at 25 metres from the north end; two crosstie timbers at 20 meters from the 
north end to a depth of 200 mm, and one at 23 metres to a depth of 430 mm; the ends of 
two crossties at 13 metres to a depth of 300 mm, and the end of the top timber at 5 metres 
by 175 mm. Other defects noted included: the top timber at the north end of the pier is 
loose; the second timber from the bottom at the north end of the pier has several 50 mm 
voids; the end 300 mm of the top timber at the south end is missing; the top of the top 
timber at 17 metres has split off; at 5 metres from the north end the 3rd timber from the 
top has spilt longitudinally, and the end 800 mm of another timber has split off completely. 
 
There is a steel ladder on each side of the pier providing access for boat users. The ladder 
on the east side of the pier is severely deformed in the downstream direction, presumably 
due to ice flows (Photo S15). 
 
The river bed to the east of the pier is covered in approximately 150 mm of silt, with up to 
600 mm of silt on the west side. The river bed in the north-west corner has around 700 mm 
of silt cover. The water depth on the east side of the pier ranges from 6.73 m (5 m from the 
north end) to 4.09 m (25 m from the north end); the depth on the west side ranges from 
1.30 m (20 m from the north end) to 2.13 m (5 m from the north end). 
 
South Rest Pier 
 
The south rest pier is comprised of a timber cribbing foundation, topped with 42” long by 
36” high concrete blocks and a concrete cap. At the south end of the pier there is a rest 
wall. The concrete blocks generally overhang the timbers below by 75 mm to 200 mm. The 
south end of the pier has inclined steel plate armouring at the waterline.  
 
Several narrow to wide transverse cracks (Photo S12), large areas of medium to severe 
scaling and several areas of ponding water along the longitudinal centreline of the pier top 
were noted (Photo S10). There is sagging of 25 mm at the centre of the second section 
from south. Severe scaling and map cracks were noted over the entire surface of the rest 
wall at the south end. A section of the wall has been cut out to prevent interference with the 
swing span when in the pen position. There are large gaps between the steel nosing plates 
at the south end of the pier, with a small tree growing through. 
 
Large areas of severe and very severe scaling and spalled concrete were observed in the 
sides of the concrete cap at numerous locations and in numerous concrete blocks (Photo 
S13). There are also numerous wide vertical cracks in the sides of the concrete cap, 
generally at construction joints or at where two concrete blocks meet, and deep 
spalls/disintegration at the interface of the concrete cap and the concrete blocks (Photo 
S16). Large, deep spalls in several concrete blocks have exposed the steel lifting hooks 
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(Photo S13). The edges of many of the concrete blocks are rounded by erosion. There is a 
large void beneath the steel nosing plates at the south end (Photo S14).  
 
On the west side of the pier only three timbers are visible at the centre of the pier. The top 
timber generally overhangs the timbers below by 50 mm. The timber cribbing on the west 
side is in generally good condition with no undermining noted, but the ends of the crossties 
at the south end are typically rotten.  
 
The timber cribbing on the east side of the pier is in generally good condition, but several 
areas in poor condition were noted. There is a 330 mm high section of undermining at the 
south corner of the east side of the pier, which tapers to zero over a length of 
approximately 2.5 metres to the north. There are several 250 mm x 250 mm voids (one 
each at 13 metres, 15 metres and 25 metres from the south end) in the cribbing where the 
ends of longitudinal timbers have rotted away. The top timber generally overhangs the 
timbers below by 50 mm. 
 
The river bed to the east of the pier is covered in large rocks and sections of concrete. 
Water depth on the east side ranges from 4.17 m (south end) to 2.08 m (north end); the 
depth on the west side ranges from 2.44 m (5 metres from the south end) to 1.93 m (15 
metres from the south end). 
 
Refer to the deterioration drawings in Appendix E for locations of defects in the pier caps, 
blocks and timber cribbing. 
 
2.1.4 Structural Steel Coating System 
 
The structural steel coating system is in very poor condition throughout the structure, with 
extensive areas of cracked and flaking coatings typically noted, permitting light to very 
severe corrosion to develop on the trusses, bracing, floor system, and pivot steel members. 
Apparent red lead primer was noted on many surfaces. 
 
2.1.5 Miscellaneous Components 
 
2.1.5.1 Expansion Joints 
 
The open expansion joints at the east and west ends of the structure allow moisture, dirt 
and debris to accumulate on the bearing seats and below-deck structural steel members.  
 
2.1.5.2 Approaches 
 
The west approach asphalt wearing surface is in generally good condition, but does exhibit 
areas of light ravelling along the centreline and on the south side. Light abrasion was noted 
on the top of the ballast wall. The top of the ballast wall is sloped to allow smooth passage 
onto the bridge from the approach, but creates an uneven ride for vehicles. 
 
The steel cable and timber post guide rails on the north and south sides of the east 
approach are in poor condition. On both the northwest and southeast guide rails the cables 
are sagging (Photo S48). The west end of the steel cable on the south side of the approach 
is attached to a road sign post (Photo S50). The first ten posts at the east end on the south 
side are severely rotted (Photo S49).  
 
The guiderails do not meet current provincial standards. 
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The steel tube railings on the north side of the west approach have slight impact damage 
and small areas of coating failure. The steel tube railing posts on the south side of the 
approach typically only have two of four anchor bolts installed. 
 
2.1.5.3 Embankments and Slope Protection 
 
The southwest embankment is in generally good condition with no significant erosion noted. 
Approximately 10% of the northwest embankment at the end of, and adjacent to, the 
northwest wingwall has been eroded due to water runoff from the roadway. There is a tree 
growing near the wingwall. There are also small trees growing in front of the west abutment 
wall. Some minor erosion of the embankment material in front of the west abutment wall 
was also observed (Photo S19). 
 
The slope protection at the west embankment is provided by intermittent rock protection. 
Some of the rocks appear to have been displaced. 
 
2.1.5.4 Utilities 
 
The old navigation light at the south-west corner of the truss is broken. 
 
2.1.5.5 Signs 
 
The street name and traffic light sign posts on the west approach are not vertical, possibly 
due to impact damage (Photo S5). The bottom bolt is missing from the “slippery road” sign 
at the west end of the north truss (Photo S51). The “hazard close to edge of road” sign at 
the west end of the south truss is loose and has some impact damage. The “stop here on 
red signal” sign on the west approach is loose. 
 
2.2 Fixed Bridge 
 
2.2.1 Deck Components 
 
2.2.1.1 Deck 
 
The wood deck is in generally good condition, with localized areas in poor condition. The 
transverse beam at the west end of the deck is rotted (Photo F24). The central exposed 
section of the deck has small holes along the entire length, which appear to be areas of rot. 
Light splitting and areas of light rot were observed at numerous locations, with some light 
end splitting also noted. There are accumulations of dirt and debris on the deck, 
predominantly on the north section. 
 
2.2.1.2 Running Boards 
 
The running boards on the deck are in generally good condition, with localized areas in poor 
condition. Minor splits, checking and wear are typical along the length of the north and 
south sections. The boards at the east and west ends are generally rotted and need 
replacing. Numerous other intermediate boards along the length of the deck have long 
sections of severe rotting (Photo F26). The inside edges (approximately 75 mm wide) of the 
boards either side of the central longitudinal section of the deck sound hollow and typically 
have light abrasion along the entire length of the deck.   
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2.2.1.3 Bridge Railings 
 
Only the westernmost panel of the original railing system with decorative lattice remains; 
the remainder of both the north and south railing systems has been replaced with a three-
rail steel pipe railing system with a steel cable at the base.  
 
Neither railing system meets current CHBDC crash-tested requirements or current provincial 
standards. 
 
The two remaining sections of the original railing system are in fair condition. The coating 
has failed on at least 50% of the railing system, with extensive areas of light corrosion 
(Photo F33). The south panel is bent around the end diagonal on the south truss. The hook 
connecting the bottom rail to truss member D6-S has severe impact damage, and the 
angles connecting the top and bottom rails to truss member V6-N are bent. 
 
The steel pipe and steel cable railing system is in generally good condition. However, the 
angles connecting the south cable to the post at FB2 and FB5, and the north rails to the 
post at FB3 and FB6 are bent. Minor impact damage to the top rail was noted at several 
locations. Approximately 2% of the coating system has failed, which has enabled light 
corrosion to develop. 
 
2.2.1.4 Curbs 
 
The timber curbs consist of nominal 89 mm high by 140 mm wide longitudinal members, 
supported by 67 mm high by 140 mm wide blocks. The curbs are attached to the deck 
through the blocks by steel bolts. Both the north and south curbs are in generally good 
condition, but minor abrasion, checks and splits are typical on both curb faces. 
 
In the north curb, the section to the west of FB2 has a 25 mm wide end split, and the end 
400 mm of the member at the east end is severely rotten. 
 
On the south curb, the member at the east end has almost entirely rotted away around the 
anchor bolt (Photo F27). A 25 mm wide split in the curb member to the west of FB3 and 
impact damage to the steel connecting bolt was observed. The spacer block beneath the 
south curb at the west end of the bridge has split into two separate pieces (Photo F28). 
 
2.2.2 Superstructure Components 
 
2.2.2.1 Trusses and Truss Connections 
 
The condition of the truss members ranges from poor to good.  
 
The bottom chords, which are pairs of 25 mm square bars, are in generally good condition 
except at the I-bar end connections, where they are in generally poor localized condition, with 
medium to severe corrosion typical.  
 
The bottom bars of the I-bars at the east bearings of the north and south trusses are 
exhibiting extreme section loss (greater than 90%), with only approximately 1/16th of the 
original cross sections remaining (Photos F19 and F20).  These locations were buried in debris 
and exposed to moisture and organic material prior to our inspection.  Delcan inspectors 
cleaned off the bearings and identified the extreme bottom chord section losses at these 
locations. 
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Severe corrosion of the bottom chord I-bars at the west end of both the north and south 
trusses has also occurred, with 30% and 40% localized section losses respectively (Photo 
F21).  There are 30-40% section losses typical in the bottom I-bars at most of the truss panel 
points.  The bottom chord members away from the connections typically have light corrosion 
over 10% of the member, caused by localized coating loss.  
 
The top chord members are in generally good condition. Approximately 10% of the coating 
system has typically flaked off from the top cover plate and channels, permitting light 
corrosion to develop (Photo F3). Severe rust jacking of the top chord cover plate at U6S has 
occurred (Photo F12). 
 
The intermediate chord members, which are round bars, are in generally good condition. 
Approximately 5% of the coating system has typically flaked off from the members, 
permitting light corrosion to develop.  
 
The diagonal members are in generally good condition. Diagonal members L2N-U3N and 
U3N-L4N have turnbuckle splices near the bottom of the member, and there is a clamped 
splice at the base of U4N-L5N (Photo F18). There is impact damage to the inside I-bar 
member of U2N-L3N (Photo F17). Approximately 5% of the coatings have typically flaked 
off permitting light corrosion to develop.  
 
The vertical members of the truss are in generally good condition. However, at the base at 
the connections to the bottom panel point pins they are in locally poor condition, with 
severe localized corrosion and section loss of the inside flanges typical.  Ultrasonic testing 
indicated that V4N has 70% localized section loss of the south-east flange, and V5N has 
35% section loss of the south-east flange at this location. Localized areas of 10% (south 
truss) to 30% section loss (north truss) of the interior flange at the connection with the 
diagonal member of the lateral bracing are typical (Photo F14).  
 
Member V1N is twisted about its longitudinal axis along its full length (Photo F16), and 
member V6N is bent at the base, possibly due to previous impact damage (Photo F15). The 
coating system is typically cracking and peeling at the base of the vertical members. 
 
Approximately 50% of the coating system has typically flaked off from the lower truss 
connections, with light to medium corrosion developing (Photo F22). The upper truss 
connections typically have light corrosion over 20% of the top plate, and 5% overall. The 
top plate at U6S is severely bent due to rust jacking. 
 
2.2.2.2 Floor Beams  
 
The floor beams are generally in fair condition. Extensive areas of coating failure and light 
to very severe corrosion were observed on the majority of the floor beams (Photo F23). 
Many of the floor beams also exhibit severe localized section loss, typically on the top 
flanges at the connections to the stringers, and on the webs and bottom flanges at many 
locations.  
 
Ultrasonic testing of the floor beams indicated severe localized deterioration of several floor 
beams, including: FB2 has 50% localized section loss of the east top flange at the 
connection to S7; FB3 has 58% localized section loss of the west face of the web at the 
connections to S3 and S4; and FB4 has up to 45% section loss of the east face of the web 
at the connections to the stringers. 
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2.2.2.3 Stringers  
 
The stringers are in generally fair condition. Approximately 20% of the coating system has 
typically failed on each stringer, permitting light to medium corrosion to develop (Photo 
F23). Some inter-coat delamination has also occurred, exposing the red primer coat at 
many locations.  
 
The stringers are continuous over the floor beams with welded splices at the end 
connections. They are also welded to the floor beams.  The stringers, when viewed from the 
east pier below deck, were observed to not be in completely straight lines. It is not clear 
whether they were installed this way, or whether this has happened subsequently (Photo 
F25). 
 
2.2.2.4 Bracing  
 
The below-deck lateral bracing, consisting of round bars, is in generally good condition. 
However, at least 50% of the coating system has typically failed, and light to medium 
corrosion with light pitting has developed. There are also large areas of inter-coat 
delamination which has exposed the primer coat. 
 
The upper sway bracing is comprised of round bars, built-up transverse struts, and portal 
frames each end of the truss. The diagonal bracing members are in generally good 
condition, but there are large areas of coating failure and light corrosion on all members. 
The portal frames are in fair condition. Impact damage has shifted the bottom lateral 
member of the west portal frame up and to the east by around 150 mm, and the top lateral 
member is bent at the south end. The bottom flange of the top lateral member of the east 
portal frame is bent at the south end. Up to 30% of coating has typically flaked off leading 
to light corrosion. The transverse bracing members are typically in fair condition. The west 
horizontal flange of member 4S-4N is deformed along the entire length (Photo F13). Rust 
jacking at the connection of inclined lateral bracing member 5S-5N and V5N has bent the 
connecting plate. Top lateral member 5S-5N has 10% localized section loss at the interface 
with the south top chord. 
 
2.2.2.5 Pins and Hanger Bearings 
 
The bolts and pins at the truss connections are in generally good condition. Ultrasonic 
testing of these elements did not reveal any cracks. However, the pins and pin casing at the 
east ends of the bottom chords exhibit very severe corrosion and some section loss (Photo 
F19 and F20). 
 
2.2.3 Substructure Components 
 
2.2.3.1 Abutment 
 
The east abutment is in generally fair condition. Large areas of severe scaling and spalling 
are typical at either end of the abutment wall below the horizontal construction joint (Photo 
F7). Smaller areas of spalling and cracks were noted throughout.  
 
Based on the findings from the Golder geotechnical investigation, the top of the abutment 
wall has tilted west towards the river, and the top of the south-east wingwall has tilted 
towards the south (see Golder geotechnical report in Appendix G).  According to Parks 
Canada staff, the gap between the back of the east abutment ballast wall and the approach 
asphalt has opened up in the past (Photo F8).  
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The majority of the east bearing seat below the deck is covered in dirt and debris. Several 
wide vertical cracks and areas of spalling and delaminated concrete were observed in the 
ballast wall (Photo F9). 
 
The wingwalls are in generally fair condition. The northeast wingwall has wide gaps at the 
horizontal and vertical construction joints, with some vegetation growing through. Localized 
areas of spalling and disintegration, and some wide cracks were also noted (Photo F5). The 
south-east wingwall has wide gaps at the horizontal construction joints, an area of 
spalling/disintegration at the base of vertical construction joint, and several medium cracks 
(Photo F6).  
 
2.2.3.2 Piers 
 
See Section 2.1.3.2. 
 
2.2.4 Structural Steel Coating System 
 
The structural steel coatings are in localized poor condition over most areas of the fixed 
span. Extensive areas of inter-coat delamination, and cracked and flaking coatings were 
typically noted on the floor system members, bracing, bottom chord connections, and on 
the truss members (Photo F3).  
 
The top coat on a section of the south truss is a darker shade of blue than the top coat on 
the north truss. Apparent red lead primer was also observed on the span.  
 
2.2.5 Miscellaneous Components 
 
2.2.5.1 Expansion Joints 
 
The open expansion joints at the east and west ends of the structure allow moisture, dirt 
and debris to accumulate on the bearing seats and below-deck structural steel members.  
 
2.2.5.2 Bearings 
 
The north and south roller bearing assemblies at the west end of the bridge exhibit light to 
medium corrosion with pitting and accumulations of dirt and debris. The west roller on each 
bearing has moved to the west of the top and bottom bearing plates and is twisted about its 
axis, suggesting that the roller assemblies have become detached (Photos F29 and F30).  
 
The fixed bearings at the east end of the bridge exhibit light to medium corrosion with 
pitting, and are covered with accumulations of dirt and debris. 
 
2.2.5.3 Approaches and Guiderails 
 
The asphalt pavement in the east approach is in generally fair to good condition, but there 
are unsealed wide transverse cracks at the east end of the approach and several patch 
repairs. Several areas of ponding water were observed, indicating depressed areas. Bridge 
maintenance staff indicated that gaps have opened up in the past between the west end of 
the approach and the east ballast wall, which may be due to the possible movements of the 
east abutment or superstructure. These gaps have been patched with asphalt (Photo F8). 
 
The steel cable and timber posts guide rails in the east approach are in poor condition. On 
both the northeast and southeast guide rails there is a significant loss in the steel cable 
tension, and the two end posts are severely rotted (Photo F34).  
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The guiderails do not meet current provincial standards.  
 
2.2.5.4 Embankments and Slope Protection 
 
The northeast embankment has a localized area of severe erosion at the end of the north-
east wingwall, caused by water draining from the east approach, which has eroded the 
embankment material around the timber post at the west end of steel cable guide rail 
(Photo F32). The other embankments are in generally good condition, with no significant 
erosion or other defects noted.  
 
The erosion protection at the east embankment is provided by intermittent rocks. The 
majority of the erosion protection rocks in front of the east abutment sheet piling appear to 
have been washed away (Photo F7). 
 
2.2.5.5 Signs 
 
The “Slippery Road” sign on the southeast corner of the truss has impact damage and is 
also loose. There is also impact damage to the “Hazard Close to the Edge of Road” sign at 
the southeast corner of the truss.  
 
2.3 Emergency Repairs 
 
As noted above in Section 2.2.2.1, very severe section losses were identified by Delcan 
inspectors in the fixed span bottom chord eye-bars at the east abutment bearings.  
Normally in trusses such as those in the fixed span, the bottom chords are "fracture critical" 
members, meaning that if they fail, the span will collapse.   Accordingly, it was decided that 
the bridge should be closed until emergency repairs could be carried out.  PCA acted to 
close the bridge the same day.  
 
PCA subsequently retained Delcan to design emergency repair measures for the span.  A 
system of steel cables was proposed to augment the strength of the truss bottom chords in 
the most easterly truss panels.  The drawings for the repairs are included in Appendix L.  
The repairs were carried out by PCA forces and the bridge was re-opened about two weeks 
after closure. 
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3. GEOTECHNICAL INVESTIGATION 
 
The Golder geotechnical report for the investigation carried out at the east abutment is 
included in Appendix G.  A summary of the report is as follows:  

Apparent Movements 

Some discussion is presented about the gaps between the fixed span and swing span 
railings at the east pier, and it is stated that the bridge operator reported that the gaps 
have decreased in size over the past several years.   It is also stated that the bridge 
operator reported that gaps between the back of the east abutment ballast wall and 
approach asphalt have developed in recent years.  As noted previously, there are currently 
asphalt patches at this location. 
 
Plumb lines were dropped from the top of the east abutment and it was found that the east 
abutment bearing seat is tilting towards the river.  The southeast wing wall is tilting towards 
the south.  
 
The report speculates that the observed gap changes may be due to movement of the east 
abutment, due to the instability of the existing abutment wall and/or footing.  This could not 
be stated conclusively without further investigation. 
  
Pavement and Ground Structure 

The boreholes taken behind the east abutment indicate that the pavement and ground 
structure consists of about 80 mm of asphalt pavement, 300 mm of granular road base, and 
silty clay and sandy silt overlying very strong gneiss bedrock at a depth of about 8 metres 
below the roadway surface.  Groundwater was encountered in both boreholes at a depth of 
about 4.1 metres below the road surface. 
 
The native soil under the east abutment was found to be very soft to soft clayey silt to silty 
clay.  The report states that "based on the existing soil conditions, the observed tilting of 
the abutment wall has likely resulted from overstressing of the founding soils".  
 
East Abutment Concrete 

The vertical core taken through the entire height of the east abutment wall indicated that the 
height of the wall is about 3.5 metres.  Two concrete samples from this core were tested for 
compressive strength and the measured strengths were 18.2 MPa and 14.2 MPa.  A common 
result for new concrete in good condition would be 40 to 50 MPa.  The MTO Structural 
Rehabilitation Manual classifies concrete weaker than 20 MPa as "poor quality" concrete. 
 
The horizontal core was taken through a horizontal cold joint below the bearing seat and 
indicated that the cold joint is continuous through the thickness of the wall and the 
thickness of the wall at the corehole location was 1.7 metres.  This indicates that the back 
of the abutment wall is inclined i.e. the wall is thicker at the bottom than at the top, where 
it measures 1.2 metres wide.  
 
Recommendations for Rehabilitation 

Underpinning or replacement of the east abutment is recommended due to the age of the 
abutment, the low concrete compressive strength measured, and the apparent abutment 
movements.  Foundation measures supported on bedrock are recommended due to the 
relatively soft native soil. Driven piles are not recommended due to the need for heavy 
equipment and the resulting vibrations.  Grouted micropiles socketed into bedrock are the 
recommended option for both underpinning of the existing abutment and construction of a new 
abutment. Helical piles are also recommended, but only for underpinning of the abutment. 
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4. LABORATORY TESTING 
 
4.1 Concrete Testing 
 
The Golder condition survey report for the investigation work performed at the east 
abutment, west abutment and pivot pier is included in Appendix H.  A summary of the 
report is as follows. Measured chloride contents above the accepted threshold for de-
passivation of embedded reinforcing steel were not measured in any cores. 
 
East Abutment 

There was a general absence of coarse aggregate in the cores from the east abutment, with 
most aggregate observed less than 10 mm in size.   
 
The three cores tested for compressive strength measured 10.7, 17.4 and 12.5 MPa.   
Combined with the two results from the geotechnical investigation, the average measured 
concrete compressive strength from the east abutment is 14.6 MPa, below the 20 MPa MTO 
threshold for poor quality concrete. 
 
West Abutment - North Wingwall 

As indicated on the existing drawings, the west abutment was partially re-faced circa 1970.  
A single core from older concrete in the north wingwall of the abutment was tested for 
compressive strength and measured 10.8 MPa.   
 
West Abutment Wall 

Compressive strength testing of two cores from the newer concrete in the west abutment 
wall was performed and results of 44.1 and 38.3 MPa were obtained.  The concrete was 
found to be high quality with well-proportioned coarse aggregate and reinforcing steel was 
encountered in both cores.   
 
Pivot Pier 

Compressive strength testing of three cores taken from the top of the pivot pier was 
performed and results of 23.5, 30.3 and 34.6 MPa were obtained.  The concrete in the cores 
was found to be in good to fair condition, with signs of possible alkali-silica reaction.   
 
East Pier 

Compressive strength testing of two cores taken from the top of the east pier on the south 
side was performed and results of 17.0 and 23.9 MPa were obtained.  The concrete in the 
cores was found to be in good to fair condition. The aggregate in the concrete was well 
dispersed with some aggregate particles having a maximum top size greater than 40mm.   
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4.2 Paint Testing 
 
Six samples of the coatings were taken from the bridge and sent to Paracel Laboratories for 
lead and mercury content analysis. The Paracel analysis results report is included in 
Appendix F; a summary of the results is as follows: 
 

Sample 
No. 

Span Location 
Mercury 
Content 
(μg/g) 

Lead 
Content 
(μg/g) 

#1 Swing North stringer, west end bay <2 16700 
#2 Fixed T2S at U3S <2 6710 
#3 Swing North truss, west bay <2 64900 
#4 Swing East portal frame <2 31800 
#5 Fixed FB2 at L2 <2 6060 
#6 Fixed FB5 at L5 <2 3690 

Table 4 – Summary of Coating Testing Results 
 
 
The reporting limit for mercury content for the purposes of the analysis was 2 μg/g, so 
essentially no mercury was detected in any of the samples. 
 
The current Canadian Surface Coating Materials Regulations (SOR/2005-109) dated 14 
November 2011, limits the concentration of total lead present in surface coating materials to 
90 mg/kg (parts per million or ppm) or 0.009%. The lead content of the samples tested 
ranged from 3690 ppm (0.369%) to 64900 ppm (6.49%). The lead concentrations in the 
swing span coating samples were considerably higher than those from the fixed span. All 
samples tested contained concentrations of lead much higher than current acceptable limits 
for surface coatings. 
 
Any blast-cleaning work on the spans for future re-coating would therefore have to take all 
measures necessary for lead abatement in accordance with current Ontario Ministry of 
Labour regulations and guidelines.  
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5. MECHANICAL INSPECTION  
 
5.1 Inspection Findings 
 
The following section is information prepared by SBE documenting the findings of their 
mechanical inspection of the swing span. The mechanical inspection photographs are 
included in Appendix I.  
 
5.1.1 Span Support Machinery 
 
The span is supported at its center by a center pivot.  The wearing surfaces of the center 
pivot assembly are inaccessible without jacking the bridge and disassembling it.  This work 
was not performed as part of the field inspection.   
 
Six balance wheels are provided to stabilize the span during operation.  Balance wheels are 
provided to accommodate minor imbalance in the structure and imbalance due to external 
loading including wind and ice loads.  When properly adjusted, the balance wheels allow the 
span to tip slightly prior to the wheels coming into contact with a balance wheel track that is 
secured to the pier.  The balance wheels are typically not designed to carry dead load or live 
load. 
 
When the span is closed and open for vehicular traffic, the east end is supported by two 
castor wheels which bear on rest plates.  The west end is supported by two hydraulic 
cylinders which extend to deflect the end of the span.  The west end of the span also has 
two end castor wheels which no longer contact their rest plates but do provide a limited 
function in preventing excessive tipping of the span. 
 
The following observations were made of the span support machinery components: 
 
5.1.1.1 Center Pivot 
 
The general external condition of the center pivot ranges from fair to poor.  The following 
conditions were noted: 

 The fasteners attaching the top plate to the structure are moderately corroded with 
moderate section loss (Photo M1);   

 One of six anchor bolts exhibits corrosion and light section loss (Photo M2); and  

 The pivot girder assembly directly above the center pivot collects debris with 
standing water present.  The condition of the structural steel at this location is poor, 
with moderate to heavy section loss evident at the rivets (Photo M3). 

The center pivot is oil-lubricated.  Oil was present in the stand pipe for the bearing housing.  
No abnormal noises were noted during operation.   
 
The wearing surfaces of the center pivot assembly are inaccessible without jacking the 
bridge and disassembling it.  Maintenance personnel interviewed during the inspection have 
no record of internal inspection of the center pivot assembly ever being performed. 

 
5.1.1.2 Balance Wheels/Rail 
 
Clearances between the wheels and the rail were measured with the span closed and the 
end lifts engaged.  Clearances range from 0 mm to a maximum of 3.6 mm.  Measured 
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clearances are as follows (wheels are numbered counter clockwise with north wheel starting 
at No. 1): 
 

Wheel No. Clearance 

1 2.5 

2 1.3 

3 1.0 

4 3.6 

5 0.0 

6 0.0 

 
Table 5 – Wheel Clearances 

 
At wheels No. 5 and 6, there is an impression on top of the rail from the wheel as a result of 
carrying live load (Photo M4).  The balance wheels are not intended to carry live load.   
 
The condition of the balance wheel rail is poor.  The following conditions were noted: 

 The rail and anchor bolts exhibit moderate corrosion and section loss;   

 The rail support pier is undermined along a significant portion of the rail (Photo M5);   

 The rail was observed to deflect under loads from the balance wheels during 
operation; and  

 The rail is not flat and impressions are present where balance wheels #5 and #6 
contact the rail, as noted above. 

 
The balance wheel clevises are in fair condition.  The assemblies and mounting bolts exhibit 
moderate corrosion and light section loss (Photo M6).   
 
The balance wheel bearings are inaccessible for clearance measurements.  However, 
clearance can be checked by rocking the wheel.  Based on this indirect method of checking, 
some clearances appear to be in excess of an ANSI RC6 fit, which is the required fit for 
bearings of this type per CSA S6-06, the Canadian Highway Bridge Design Code (CHBDC).   
 
Lubrication ports for the balance wheels are clogged.  Maintenance personnel drip or spray 
oil on to the wheel/clevis interface, allowing oil to infiltrate the bearing. 

 
5.1.1.3 East End Castor Wheels/Rest Plates 
 
Slight movement was noted between both end rest plates and the pier.  The south rest plate 
anchor bolt nuts exhibit gaps under the head indicating the anchor bolts are not properly 
tightened.  One of the four north rest plate anchor bolts is bent (Photo M7). 
 
The castor wheel bearings are inaccessible for clearance measurements.  However, 
clearance can be checked by rocking the wheel.  Based on this indirect method of checking, 
the clearances do not appear to be excessive. 
 
The rest plates exhibit heavy wear due to contact with the rollers.   No impact or movement 
was noted between the roller and rest plate, indicating that the wear may be due to over 
loaded components (Photo M7). 
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5.1.1.4 West End Castor Wheels/Rest Plates 
 
There are two west end castors that are no longer utilized to support the swing span (Photo 
M8).  The west end castors still provide a limited function of prevent excessive tipping of the 
span as it reaches the closed position. 
 
The northwest end castor rest plate also serves as an end stop and is commented on in the 
following section.  
 
5.1.1.5 End Lift Jacks 
 
The end lift jacks directly lift the end of the span and are not self locking so that hydraulic 
pressure must be maintained in the end jack driving machinery in order to maintain the 
load.  As such, the arrangement of the end lift jacks does not meet the requirement of the 
CHBDC that the end lift “actuating mechanism shall be non-reversible under the action of 
the live load.”  Failure of the hydraulic piping system (which has occurred previously 
according to maintenance personnel) would result in failure of the end jacks to support live 
load.  This is a safety concern.   
 
The external condition of the end lift jacks is fair.  The cylinder bodies, base plates, and 
anchor bolts exhibit light corrosion (Photo M8).  The cylinder rod and rod seals are in good 
condition. 
 
The measured lift height was 20.6 mm at the south end lift and 19.1 mm at the north end 
lift.  Based on the measured gaps at the east end castors prior to raising the end lift jacks it 
is estimated that of this lift height approximately 6.4 mm results in tilting of the span and 
the remainder is deflecting the span.  Based on the behaviour of the span under live load 
the end lift deflection and resulting dead load reactions appear adequate.   
 
Both end lift cylinder base plates anchor bolts are not properly tightened (Photo M9). 
 
5.1.2 Locking Pin Machinery and End of Travel Stops 
 
End of travel stops are provided at the northwest corner and the southeast corner of the 
span to limit the range of travel as the span approaches the closed position.  No end of 
travel stop is provided in the open position.  Two locking pins are provided.  The west 
locking pin is a hydraulically actuated locking pin mounted to the southwest approach pier.  
The pin is hydraulically released in order to swing the bridge open.  Once clear of the 
receiver the hydraulic pressure is released and a spring pushes the pin back to the extended 
position so that as the span reaches the closed position the pin automatically engages its’ 
receiver which is mounted on the southwest corner of the swing span.  The east locking pin 
has a similar arrangement but is manually released via a lever located at the center of the 
bridge at the north truss.  The east locking pin is located at the bridge centerline at the east 
end of the swing span.  The receiver is mounted on the east approach pier.  The following 
observations were made. 
  
5.1.2.1 West Locking Pin 
 
The external condition of the west locking pin machinery is fair.  All components and the 
structural steel that supports the locking pin exhibit light corrosion (Photo M10). 
 
The design of the locking pin machinery does not provide for energy absorption.  When the 
locking pin engages, there is an impact load depending on the speed at which the span 
reaches the fully closed position.  The impact loads have resulted in heavy wear of the lock 
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bar guides.  It is common, where automatically engaging locking pins are provided for swing 
bridges, to provide a spring loaded receiver to mitigate impact loads. 

 
5.1.2.2 East Locking Pin 
 
The operator reports that the east locking pin is disengaged each morning and engaged 
each night.  When the east locking pin was engaged and disengaged during the inspection it 
was found that the locking pin does not travel far enough to engage the receiver (e.g. it was 
disengaged at all times regardless of the position of the actuating lever).  See Photo M11.   
 
The external condition of the locking pin machinery is fair.  All of the components exhibit 
corrosion (Photo M12). 

 
5.1.2.3 East End of Travel Stop 
 
The end of travel stop is installed with an energy absorbing pad that is in poor condition 
(Photo M13).  
 
The end of travel stop anchor bolts are in poor condition and exhibit evidence that the stop 
was impacted resulting in the anchors being slightly pulled out (Photo M14). 

 
5.1.2.4 West End of Travel Stop 
 
The rest plate anchor bolt heads are cut off and do not secure the rest plate to the pier 
(Photo M15).  The integrity of the stop is poor as the rest plate can be lifted out of place.   
 
The end of travel stop is not provided with an energy absorbing pad, however there is no 
evidence of contact indicating the span stops within the limits of the locking pin and east 
end of travel stop. 
 
5.1.3 Span Drive Machinery and Hydraulic Power Unit 
 
The span is provided with a single hydraulic power unit (HPU) that operates both the end lift 
jack cylinders and a pair of slewing cylinders that operate the span.  The bridge was 
originally equipped with electrically operated gear drive machinery.  The current hydraulic 
system was rehabilitated in 2008.  The HPU is housed in a separate building adjacent to the 
swing span and is well protected from the elements.  Flexible hoses, buried underground in 
conduit, connect the HPU to rigid piping at the pier.  The final connection between the rigid 
piping and the span drive cylinders is made with a short run of flexible hose.  The final 
connections at the end lift jacks are with flexible hose.  The following observations were 
made. 
 
5.1.3.1 Hydraulic Power Units / Operation 
 
The HPU’s are in generally good external condition.  No leakage or significant corrosion was 
noted. 
 
Operating pressures were monitored by observing the pressure gages provided at the hose 
connection at the HPU.  During operation of the span, the system pressure is 1,250 psi.  
There are no means provided to measure cylinder pressures. 
 
The HPU and control system provides for semi-automatic control defined as follows: The 
fluid flow automatically increases from zero to normal volume and back to zero again for 
span acceleration and deceleration by the single operation of a hand lever.  The HPU only 
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provides for single speed operation and there is no ability to operate the span at a constant, 
reduced speed.  The behaviour of the span as it approaches the fully closed position is 
therefore dependent upon the skill of the operator. 
 
Based on the behaviour of the span during operation, there are no brakes or equivalent 
hydraulic devices (e.g. counterbalance valves) provided to hold the span stationary or allow 
for motion control as required by the CHBDC.  However, a hydraulic schematic was not 
provided for the system to confirm this statement. 
 
5.1.3.2 Hydraulic Hose/ Piping 
 
The condition of the piping and flexible hoses at the HPU is generally good with the only 
noted deficiency being that one hose is abraded at a location near the hose exit from the 
operator’s house (Photo M16).   
 
The condition of the flexible hoses at the span drive cylinders is poor.  The hoses exhibit 
abrasions from contact with the center pier (Photo M17).  In addition, the south cylinder 
blind end hose is nicked and exhibits blistering (Photo M18).   
 
The blind end flexible hose connecting the HPU to the piping at the pier exhibits a severe 
bend radius (less than 120 mm radius) and should be adjusted to eliminate the severe bend 
radius (Photo M19). 
 
The hydraulic piping to the end jacks is in good condition. 
 
The west locking pin hydraulic cylinder blind end hose is damaged (Photo M20). 
 
5.1.3.3 Span Drive Cylinders 
 
The general external condition of the span drive cylinders ranges from good to fair.  The 
following conditions were noted: 

 The external condition of the span drive cylinders is good;   

 The cylinder rods are in good condition.  No scoring was observed;  

 The cylinder rod seals are in good condition.  No significant leakage was observed;  

 Both cylinder pin connections are equipped with lubrication fittings and hoses to 
facilitate lubrication.  All lubrication was found to be recent and adequate; 

 The blind end clevis and bracket for both cylinders range from good to fair condition.  
The blind end clevis and bracket for the cylinders collect debris and exhibit light 
corrosion (Photo M21); and 

 The rod end clevis brackets for both cylinders are in good condition.     

 
5.1.4 Traffic Gate Machinery 
 
The span is provided with a two traffic warning gates.  The gates are of an obsolete 
standard commercial design.  The following observations were made.   
 

 The gate housings are in fair condition (Photo M22); 

 The gate arm bearings are in poor condition and appear heavily worn (Photo M23); 
and 

 The gates operated adequately during the inspection however the units are aged and 
of an obsolete design as evinced by the need to make a custom replacement brake 
shoe.   
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6. ELECTRICAL INSPECTION  
 
6.1 Inspection Findings 
 
The following section is information prepared by SBE documenting the findings of their 
electrical inspection of the swing span. The electrical inspection photographs are included in 
Appendix J.  
 
6.1.1 Electric Utility Service 
 
The electric utility service to the bridge is derived from an overhead 3 phase, 4 wire 
medium voltage distribution system.  A single phase service has been tapped from the 
medium voltage distribution service to feed a single phase, oil filled, pole mounted 50kVA 
transformer that provides a 120/240 volt single phase service to the bridge and the 
residential customers in the neighbourhood at the west approach.  From the utility service 
transformers the service feeder runs overhead and from a local pole, down a conduit to the 
utility metering equipment located outside of the bridge control building. The utility feeder is 
then run through the wall of the control building to terminate in the electrical panel board 
located at the lower level of the bridge control building. The bridge operating devices are fed 
from the circuit breakers in the electrical panelboard (See Photo E2) 
 
The primary side of the transformer is provided with both a fused cut-out and lightning 
arrestor for transformer protection. The electric utility service equipment appears in good 
condition with no sign of corrosion or discolouration through overheating (See Photo E1).  
 
The electric service voltage was measured under no-load condition to determine the 
adequacy and stability of the bridge electric utility service. 
 

Item Description Voltage 

1 Phase 1-to-Phase 2 243.4 Volts 

2 Phase 1-to-Ground 121.6 Volts 

3 Phase 2-to-Ground 121.6 Volts 
 

Table 6 – Electric Service Voltage 
 
The measurements of voltage were taken with all bridge auxiliaries operational, but the 
bridge drive system, including traffic gates switched off. From the above, it can be seen that 
the no-load phase voltages are balanced. And the mean phase to phase voltage is within 
1.5% of the nominal voltage of 240 volt. This is an indication that the incoming voltage is 
stable. 
 
The only deficiency noted for the bridge utility service is that the bridge is not provided with 
a standby power or auxiliary means of operating the bridge in the event of power outage. 

 
6.1.2 Bridge Operating Electrical System 
 
6.1.2.1 Main Swing Span Hydraulic Pump Motor 
 
The bridge swing span is hydraulically operated from a hydraulic power unit (HPU) in the 
bridge control building. A single hydraulic pump motor pressurizes the hydraulic system for 
the swing operation. Note this hydraulic system is only used to drive the span and no other 
auxiliary drives; see below for bridge end lift HPU. The swing span HPU pump motor is a 
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single phase 230 volt, 7.5 HP motor manufactured by WEG and is controlled from a starter 
housed in the wall mounted enclosure near the HPU (Photo E3). 
 
Motor nameplate data was collected and recorded as follows: 
 

Specification  Swing Span HPU Pump Motor 
 
Manufacturer:  WEG 
VJP Part No.:  TC010104 
S/N:   E615336 
Type:   EM 
PF:   0.97 
Rating:   IP55 
Frame:   215TC 
Phase:   1 
Hz:   60 
Volts:   208-230 
Amps:   44.8-39.0 
Horsepower:  7.5 
Duty:   Cont. 
Speed:   1730 RPM 

 
The pump motor and motor starter within the wall mounted enclosure were replaced in the 
recent past and all are in good new and operational condition (Photos E4 and E5). A spare 
swing span HPU pump motor is provided in a close vicinity of the HPU.   
 
In an effort to determine the operating characteristic of the swing span HPU pump motor its 
operating load characteristics (voltage, current and kW) were measured and recorded (See 
Figures 2 and 3 below). 
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Figure 2: Voltage and current parameters for the swing span pump motor. 
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Figure 3: Power parameters for the swing span HPU pump motor. 

 
From the above results, it can be seen that the average load currents draw of the swing 
span hydraulic pump motor during the bridge operating cycle is within the full load current 
indicated on the motor nameplate which is 44.8-39.0 A. This is an indication that the rating 
of the main pump motor is operating close to its full load output. The average power output 
recorded from the pump motor is approximately 5.5 kW which equates to 7.4 hp which once 
again is approaching the full load output of the pump motor. This is an indication that the 
HPU is somewhat undersized to cope with overload and transient load conditions.  The 
electrical surges recorded on the HPU pump motor are minimal during bridge operation 
which is an indication that the loading of the bridge operating system is uniform throughout 
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its operating cycle. Additionally, the recorded average power factor for the pump motor is 
0.95 which is consistent with the motor nameplate data and is consistent with this type of 
single phase motor. 
 
Deficiencies noted for the main swing span hydraulic pump motor are described as follows: 

 Based on the chart recordings the swing span HPU appears undersized for the 
prevailing duty and under severe loading conditions such as wind loading could cause 
a pump motor trip; 

 Swing span HPU motor power junction box is not sealed (Photo E4); and 

 The starter overload reset pushbutton cannot be triggered by pressing the reset 
button on the enclosure cover as the starter enclosure is that of original installation 
during the 1991/1992 rehabilitation. The installed starter and overload unit is a 
replacement of the original starter.  

 
6.1.2.2 PLC Controller 
 
The field feedback devices and operator’s control station operating and indication devices 
are connected to the PLC controller located in a wall mounted enclosure at the roadway 
level in the bridge control building for control and interlocking of the entire bridge operation. 
The PLC controller is of an obsolete type with spare parts unavailable.  This PLC should be 
upgraded to a modern PLC where spare parts can be easily obtained (Photo E6). When the 
bridge operator commands the bridge to open or close from the control station, the PLC 
controller starts the sequence of operation described below.  
 

1. Press and hold ‘OPEN’ button. 
a. Traffic signal will turn ‘red’ 
b. Gates lowering  fully lowered 
c. Wedges pulling  fully pulled 
d. End lift retracting  fully retracted 
e. Bridge swings at full speed  hydraulic motor de-energized by the fully open 

limit switch (Locking Pin Extended) 

2. Press and hold ‘CLOSE’ button. 
a. Bridge swings close at full speed 
b. At nearly closed position the bridge operation automatic reduced to creep 

speed 
c. From nearly closed position the bridge swung at creep speed to fully closed 

position 
d. Fully closed  Locking pin locked in place 
e. Raise end lifts  fully raised 
f. Raise gates  fully raised 
g. Traffic signal turns ‘amber’ 

Note: Operation can be stopped by release the ‘OPEN/CLOSE’ pushbutton or by the 
emergency stop pushbutton. 
 
Operation of the swing span is under the sequenced control of the PLC. Movable span 
cannot be swung until the necessary sequence operation is completed. 
 
Deficiency noted for the PLC controller described as follows: 

 The bridge PLC controller is obsolete and it is difficult to obtain spare part in the 
event of a PLC controller component failure. 
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6.1.2.3 Relay/Contactor Panel 
 
The relay/contractor panel is located in the HPU room on the lower level of the bridge 
control building (Photo E3). The control relays are all in good operating condition with all 
wires well tagged for ease of troubleshooting. The contactors are of the solid state type and 
used devices in the panel are generally in good operating condition. 
 
Deficiencies noted for the relay/contactor panel are described as follows: 

 The spare parts and spare wires were left at the bottom of the cabinet (Photo E18); 

 One of the solid state contactor LED light is broken; and 

 Spare or unused wires are not properly terminated. 
 

6.1.3 Bridge Control Station 
 
The operator’s control station is located directly outside the operator’s control building that 
is located southwest approach. The control station contains one (1) three position 
maintained switches, two (2) indication lights, two (2) pushbuttons, two (2) indicating 
pushbuttons, and an emergency stop pushbutton to facilitate operation of the swing span 
from this single location. Although exposed to the harsh environment, the control station is 
housed in a PVC enclosure and all devices appear in fair operational condition with only 
minor signs of deterioration (Photo E7).  The control station provides very limited indication 
of the bridge status to the operator; the only indications provided for the operator at this 
location are indication of red light failure and hydraulic low oil, but does not provided status 
of the traffic control equipment, position of end lift devices, position of locking pin and 
position of the swing span. The control station is only provided with automatic sequenced 
operation for the bridge operating equipment. 
 
The location of this control station affords the operator vision of the bridge approaches as 
well as the waterway to enable him to safely operate the bridge but does not provide him 
with line of sight vision of maintenance personnel performing maintenance on the swing 
span hydraulic system. The control station is not provided with a keyed ‘On-Off’ switch or 
means of de-energize the control station when the bridge is unmanned. This feature should 
be provided to prevent potential break-in to the control console and unintentional operation 
of the bridge by non-authorized personnel. 
 
Deficiencies noted for the control station are described as follows: 

 The control station does not provide any status indication for the traffic control 
devices and the bridge operating device include the movable span; 

 One of the pushbuttons on the lower right corner of the control station is not 
labelled;  

 No means of disconnecting the control station power when bridge is unmanned; and 

 Individual gate-operating switch is not provided as per code. 

 
6.1.4 Bridge End Lift System 
 
The bridge is provided with two (2) hydraulically operated end lifts, one at each corner of 
the west end of the moving span (See Photo E8). A separate HPU independent from the 
swing span HPU is used to pressurize the hydraulic system for the operation of the bridge 
end lift system and the locking pin. This pump motor is a single phase 230 volt, 3HP motor 
manufactured by Leeson and is controlled from a starter housed in a separate wall mounted 
enclosure near the hydraulic unit (Photo E3). 
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Motor nameplate data was collected and recorded as follows: 

Specification  Main Span Drive Motor 
 
Manufacturer:  LEESON 
Cat. No.:  131533MOO 
Model:   C184C17FB12C 
Frame:   NX184TC 
Phase:   1 
Hz:   60 
Volts:   208-230 
Amps:   16.8 
Horsepower:  3 
Duty:   Cont. 
Speed:   1740 RPM 
 

Operation of the bridge end lifts is under the sequenced control of the PLC. Bridge end lifts 
can also be manually operated for maintenance and troubleshooting purposes. An end lift 
local control panel is provided in the HPU room with an Auto/Manual control switch allowing 
manual operating of the end lifts (Photo E9). The pump motor starter is housed within a 
wall mounted enclosure in the HPU room and both the pump motor and motor starter were 
replaced in the recent past and all are in good operational and new condition (Photos E10 
and E3). Spare end lift and locking pin HPU pump motor is provided in close vicinity of the 
HPU. 
 
In an effort to determine the operating characteristic of the spanned lift and locking pin HPU 
pump motor its operating load characteristics (voltage, current and kW) were measured and 
recorded (See Figures 4 and 5 below). 
 
 

 
 

Figure 4: Voltage and current parameters for the end lift and locking pin hydraulic pump 
motor. 
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Figure 5: Power parameters for the end lift and locking pin hydraulic pump motor. 
 
 
From the above results, it can be seen that the average load currents of the end lift and 
locking pin hydraulic pump motor are within the full load current indicated on the motor 
nameplate which is 16.8 A. This is an indication that the rating of the pump motor and HPU 
has been correctly sized. The electrical surges recorded on the end lift and locking pin HPU 
pump motor are minimal during bridge operation which is an indication that the loading of 
the end lift and locking pin operating system is uniform throughout its operating cycle. 
 
Each end lifts are provided with end lift extended and end lift retracted limit switches used 
for end of travel control. These limit switches are of the roller arm type manufactured by 
Cutler Hammer and are all in fair to good operational condition (Photo E8).  Maintenance 
staff indicated that the end lifts are covered as part of their wintering procedure to protect 
the equipment. 
 
Deficiencies noted for the bridge end lift system are described as follows: 

 The limit switch support steel plate is heavily corroded (Photo E8); 

 Fittings for the Teck cable used to connect the limit switches show initial signs of 
corrosion; 

 Fittings for the hydraulic hosts show initial signs of corrosion but this item is 
addressed in more detail in the Mechanical section of the report; and 

 Roller arm for the limit switches shows minor signs of corrosion. 

 
6.1.5 Locking Pins 
 
The moving span is provided with two locking pins that locks the span in the fully closed 
position. The east locking pin is hydraulically operated and is withdrawn with the use of a 
hydraulic cylinder that pulls the pin and charges a spring (Photo E11). When the locking pin 
engages, there is an impact load depending on the speed at which the span reaches the 
fully closed position. The east locking pin is in operating condition with minor sign of 
corrosion. The east locking pin is operated with the same hydraulic system as the one for 
the bridge end lift system. Refer to bridge end lift system for description of electrical 
operating characteristic for the hydraulic pump. 
 
The east locking pin is provided with the pin extended and pin retracted limit switches used 
for end of travel control. These limit switches are of the roller arm type manufactured by 
Cutler Hammer are all in fair to good operational condition (Photo E11). 
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The moving span is also provided with a second locking pin on the east end of the span. 
This locking pin is manually operated and is only engaged overnight to lock the bridge in 
place. Refer to the mechanical section of the report for evaluation of the east locking pin. 
 
Deficiencies noted for the locking pin system are described as follows: 

 The locking pin mounting plate is moderately corroded and not firmly mounted 
(Photo E11); 

 Fittings for the Teck cable show initial signs of corrosion; 

 Limit switch arms shows initial signs of corrosion; and 

 No safety limit switches were provided for the east locking pin to prevent operation 
of the bridge when the pin is extended. 

 
6.1.6 Bridge Drive System Control Limit Switches 
 
The bridge drive system is provided with end of travel and safety interlock limit switches 
(nearly closed, fully closed and fully open). The limit switches are of the roller arm type 
manufactured by Cutler Hammer. Normally the operator will manually release the control 
pushbutton to stop the swing span HPU pump motor before the full closed or full open limit 
switch is hit to prevent bridge slamming. In the event that the operator fails to manually 
stop the bridge, these limit switches perform the intended function of de-energizing the HPU 
pump motor and stopping the bridge. The nearly closed limit switch is used to swing the 
bridge in creep speed from nearly closed position to fully closed position. The limit switches 
were all found to be operational at the time of inspection (Photo E12). 
 
Deficiencies noted for the bridge drive system control limit switches are described as 
follows: 

 The nearly closed and fully closed limit switch is covered with some debris (Photo 
E12); and 

 Moderate corrosion is observed for the Teck cable fitting as they are exposed to the 
harsh environment. 
 

6.1.7 Vehicular and Marine Traffic Control 
 
The Traffic Control group contains the Traffic Lights, Roadway Gates and Aids to Navigation. 
 
6.1.7.1 Traffic Signals and Signs 
 
The traffic light installation consists of one (1) three section light fixture vertically mounted 
on a pole at each approach to the bridge (See Photo E13). Although the traffic signals 
consist of a Red, Amber and Green section, only the Amber and Red section is being used 
for the single lane roadway over the bridge. The light turns to Red during a bridge operation 
and flashing Amber when open for vehicular traffic.  
 
Both bridge approaches are provided with a warning gong to provide audible warning for the 
vehicular and pedestrian traffic (Photo E15). The warning gongs are mounted on top of the 
gate housing. 
 
The only deficiency noted for the traffic signals and signs is noted as follows: 

 The west Stop bar is worn (Photo E14). 
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6.1.7.2 Gates 
 
The bridge is provided with two (2) traffic gates, one for each approach (Photo E15). The 
gate motor contactors are located in the relay panel in the HPU room.  The gates are also 
provided with two roller arm type limit switches, one for gate raised and one for lowered 
(See Photo E16). The limit switches are of Cutler Hammer manufacture and appeared to be 
in satisfactory condition at the time of inspection.  
 
Gate Specification is recorded as follows: 
 

Manufacturer:  Western Railroad Supply Co. 
Serial No.:  1996 
Phase:   1 
Hz:   60 
Volts:   220 
 

The following deficiencies were noted for the traffic gates: 

 The gates are not provided with safety interlock door or hand crank limit switches; 

 The paint on the gate housing is peeling off and the housing shows signs of 
corrosion; 

 Due to its age and obsolete design, consideration should be given to replacing these 
gates to ensure future reliability of gate operation; and 

 The gate housing doors were not provided with gaskets to maintain its weatherproof 
integrity for the equipment inside the gate housing. 

 
6.1.7.3 Aids to Navigation 
 
The bridge navigational signals consist of two (2) single navigation signal (one red and one 
blue) mounted facing the south side of the channel and one (1) single red navigation signal 
mounted facing north side of the channel (Photo E17). These lights are provided to give 
marine traffic indication of the bridge status. The blue light goes on only when the bridge is 
fully open. The red signal is on at all other times. The navigation lights were working 
accordingly at the time of inspection. 
 
The following deficiency was noted: 

 The bridge is not provided with any fender navigation lights as per Coast Guard 
requirements. 
 

6.1.8 Cables, Junction Boxes and Submarine Cable 
 
The bridge outdoor electrical installation consists of numerous Teck cables and junction 
boxes and submarine cable junction boxes. 
 
The bridge electrical system uses Teck type cables running underground, underwater and 
the fixed and movable structure to feed all electrical devices throughout the bridge. 
Generally the Teck cables appear to be in fair physical condition.  
 
The bridge is provided with interior and exterior junction boxes. The interior junction boxes 
appear to be in good condition. Some of the exterior junction boxes have corrosion and 
debris inside. The bridge is provided with a submarine cable junction box located on the 
centre pier. The submarine cables are also used to feed traffic gate and traffic signals on the 
east approach. The submarine junction boxes appear to be in good physical condition and 
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their weatherproof integrity appears to have been maintained (Photo E19). The submarine 
cables provided are of the Teck cable type.  
 
The following deficiencies were noted for the general cable and junction box installation and 
condition: 

 Spare/unused wires are generally not properly terminated in enclosures or junction 
boxes (Photo E20); and 

 Submarine cable junction box has loop of wires lying on top of terminal blocks and 
some wires were not terminated appropriately (Photo E19). 

 
6.1.9 Lighting 
 
Generally the bridge facilities are provided with sufficient lighting for maintenance or 
troubleshooting. 
 
Deficiency noted for the bridge lighting is noted as follows: 

 Bridge facilities are not provided with emergency lighting or exit signs as per safety 
code. 



Comprehensive Detailed Inspection and Structure Evaluation Report  
Hamlet Bridge (Bridge 57)  March 2012 

 

 Page 41  

7. LOAD EVALUATION - SWING SPAN 
 
7.1 Evaluation Methodology 

The load evaluation of the swing span was performed in accordance with Section 14 of the 
Canadian Highway Bridge Design Code (CHBDC), CAN/CSA-S6-06, which specifies methods 
for evaluating existing bridges. 
 
The bridge was evaluated at Ultimate Limit States (ULS) only, as no significant deformation, 
vibration, or other Serviceability Limit State (SLS) issues have been identified, nor were any 
observed during inspection. The bridge was not evaluated for Fatigue Limit States (FLS). 
According to Section 14, a fatigue evaluation is necessary where there are fatigue-prone 
details or physical evidence of fatigue-related defects.  The riveted connections in this 
structure are not considered fatigue-prone details.  In addition, no physical evidence of 
fatigue-related defects was observed. 
 
The live load distribution was carried out using a “Sophisticated Method”, with a three-
dimensional computer model of the span carried out in the analysis software package 
MIDAS by the MIDAS Information Technology Company Limited.  A three-dimensional model 
of the bridge was created and applicable loads were applied.  Member sizes were confirmed 
with field-measured dimensions. Diagrams of the model geometry can be found in Appendix 
K.   
 
As no original structural drawings specifying structural steel grade are available, the yield 
strength and tensile strengths of the main structural steel members were taken as 210 MPa 
and 420 MPa, respectively, per Section 14 of the CHBDC.  The rivet tensile strength was 
taken to be 320 MPa, per Section 14 of the CHBDC. The timber deck was assumed to be S-
P-F (Spruce-Pine-Fir) No. 1/No. 2 grade, with a specified bending strength of 8.4 MPa. 
 
Properties for the various sections were calculated using standard methods, assuming 
rectangular shapes for the component shapes.  Section losses due to corrosion were 
accounted for by reducing the thicknesses of the component plates, angles, webs and other 
shapes in accordance with the measured remaining thicknesses of sound metal measured 
by ultrasonic testing.  No allowance was made in the estimated section losses for future 
deterioration.  

7.2 Loads 
 
The structure weights (dead loads) were computed based on the original unreduced 
sections, the geometry of the bridge, and the material densities specified in the CHBDC. 
 
The evaluation was performed to Evaluation Levels 1, 2, and 3.  The loading that 
corresponds to Level 1 in accordance with the CHBDC is the CL1-625-ONT Truck and CL1-
625-ONT Lane Load.  The CL2-625-ONT Truck and CL2-625-ONT Lane Load correspond to 
Level 2, and the CL3-625-ONT Truck and CL3-625-ONT Lane Load correspond to Level 3, as 
per the CHBDC. 
 
In the absence of traffic data for the roadway, a Class C Highway was assumed for the 
analysis, resulting in a Lane Load of 7 kN/m. A Class C Highway has an Average Daily Traffic 
(ADT) per lane of between 100 and 1000 vehicles, and an Average Daily Truck Traffic 
(AADT) per lane of between 50 and 250 trucks.  During the inspection, the bridge operator 
reported traffic counts across the bridge of between 400 and 500 vehicles per day. 
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In accordance with Clause 14.9.5.4 of the CHBDC, temperature effects were not considered 
for this generally ductile structure.  Wind loads and seismic loads were not included. 
 
7.2.1 Structural Analysis 
 
The determination of load factors in accordance with Section 14 depends on the target 
reliability index ( for each member, which in turn depends on the system behaviour, 
element behaviour, and inspection level.  The inspection level was Inspection Level 3, where 
the evaluator has directed the inspection of all critical and substandard components and 
final evaluation calculations account for the information obtained during the inspection. 
 
The element behaviour of the loading girder, pivot girders, pivot diaphragms, floor beams, 
stringers and timber deck for moment and shear failure was taken as Category E3, where 
members are expected to fail gradually with noticeable deformation prior to failure. The 
element behaviour of truss members in compression is Category E1, as the members would 
be subject to rapid loss of capacity due to buckling, with little or no warning. The element 
behaviour of truss members in tension, including the bottom chord, is Category E3, as the 
members would generally be expected to fail gradually with noticeable deformation prior to 
failure.  Element behaviour of connections is Category E1.  
 
The system behaviour category varies with different member types. The top chords and 
bottom chords were classified as Category S1, where element failure leads to total collapse. 
The truss diagonals, truss verticals and the floor beams were classified as Category S2, 
where element failure probably will not lead to total collapse. The stringers and deck were 
classified as Category S3, where element failure leads to local failure only.  
 
The target reliability indexes and dead and live load factors were then calculated according 
to Section 14.  Table 7 summarizes the Target Reliability Indexes and resulting load factors 
used for the different member types. “D1” represent dead loads of factory produced 
components such as structural steel and truss members and “D2” represent dead load of 
timber deck. 
 

Member 
Type 

Shear / Moment / Tension  Bearing / Compression 
Target 

Reliability 
Index () 

Dead Load 
Factors, D Live Load 

Factor, L 

Target 
Reliability 
Index () 

Dead Load 
Factors, D Live Load 

Factor, L 
D1 D2 D1 D2 

Loading girder 3.00 1.07 1.14 1.49 --- --- --- --- 
Pivot girders 3.00 1.07 1.14 1.49 3.75 1.10 1.20 1.70 
Floor beams 2.75 1.06 1.12 1.42 --- --- --- --- 

Stringers 2.50 1.05 1.10 1.35 --- --- --- --- 
Deck 2.50 1.05 1.10 1.35 --- --- --- --- 

Top chords --- --- --- --- 3.75 1.10 1.20 1.70 
Bottom chords 3.00 1.07 1.14 1.49 3.75 1.10 1.20 1.70 

Verticals 2.75 1.06 1.12 1.42 3.50 1.09 1.18 1.63 
Diagonals 2.75 1.06 1.12 1.42 3.50 1.09 1.18 1.63 

Table 7 – Summary of Target Reliability Indexes and Load Factors for Swing Span 
 
Live load capacity factors (F) were calculated for the various members of the structure using 
the following formulation from Clause 14.15.2.1 of the CHBDC. 
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The member and connection resistances, Rr, were calculated based on Sections 9, 10, and 
14 of the CHBDC.  The resistance adjustment factor, U, was set to 1.0 in all cases, 
conservatively, as most members of the bridge exhibit some level of deterioration (per 
Clause 14.14.2 of the CHBDC).  The dynamic load allowance, l, was automatically included 
in the MIDAS traffic loadings.  No additional loads (A) were used in the analysis. 
 
The bridge was evaluated in the swung closed, open to traffic position only, and the no 
additional jacking loads were considered at the east pier or west abutment. It was assumed 
that the hydraulic jacks at the west abutment only serve to lift the dead load stresses (the 
end sag of the span due to its own weight) out of the trusses, not to introduce any positive 
"pre-stress" into the structure.  
 
7.3 Evaluation Results 
 
Table 8 summarizes the minimum live load capacity factors calculated for the different 
member types. 
 

Member Type 
Minimum Live Load Capacity Factor, F 

Evaluation Level 1 Evaluation Level 2 Evaluation Level 3 

Loading girders 3.63 4.00 5.02 
Pivot girders 0.71 0.79 1.01 
Floor beams 0.97 0.97 0.97 

Stringers 1.40 1.40 1.40 
Deck 0.77 0.77 0.77 

Top chords 1.46 1.63 2.08 
Bottom chords 3.29 3.65 4.65 

Verticals 2.46 2.72 3.46 
Diagonals 1.78 1.96 2.48 

 
Table 8 – Minimum Live Load Capacity Factors for Swing Span 

 
A live load capacity factor of 1.0 indicates that the member is loaded to full capacity and 
cannot carry any additional load. A live load capacity factor less than 1.0 indicates that the 
member is loaded beyond capacity under the current CHBDC design vehicle loads. 
 
As can be seen in Table 8, the pivot girders were found to be the most critical elements, 
with a minimum F of 0.71 for Evaluation Level 1, followed by the timber deck with an F of 
0.77 for all evaluation levels.   The critical failure mode for both types of members is 
bending.      
 
The results of the evaluation indicate that the span may be triple load-posted as follows: 
 

Evaluation 
Level 

Weight Limit 
(tonnes) 

1 43 
2 34 
3 19 

 
Table 9 – Weight Limits for Swing Span 

 
 
Triple load posting in accordance with the CHBDC means providing posting signs at each 
end of the bridge showing representations of the following three types of vehicle, along with 
the corresponding gross vehicle weight ratings (GVWR): 
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 Single unit vehicle with GVWR of 19 tonnes; 

 Two-unit vehicle with GVWR of 34 tonnes; and 

 Vehicle train with GVWR of 43 tonnes.  

 

However, as detailed below, the fixed span load rating is lower than the swing span and 
therefore currently governs the load rating of the crossing.  
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8. LOAD EVALUATION - FIXED SPAN 
 
8.1 Evaluation Methodology 

The evaluation methodology used was generally the same as for the swing span, except as 
noted below.  
 
The bridge was evaluated at Ultimate Limit States (ULS) only, and not for Fatigue Limit 
States (FLS). According to Section 14, a fatigue evaluation is necessary where there are 
fatigue-prone details or physical evidence of fatigue-related defects.  The riveted 
connections in this structure are not considered fatigue-prone details.  The square bar 
bottom chords, bottom chord I-bars and square bar hangers for the floor beams can be 
considered fatigue-prone details, but were examined during the inspection and no physical 
evidence of fatigue-related defects were observed. 
 
The bottom chords in the east panels of the trusses, at the locations of emergency repair 
with steel cables, were assumed to be at full strength i.e. temporarily strengthened or 
replaced.  
 
8.1.1 Loads 
 
The loads used in the evaluation were calculated in generally the same fashion as for the 
swing span. 
 
8.1.2 Structural Analysis 
 
The structural analysis was carried out similarly to the swing span, except as noted below. 
 
The element behaviour of the floor beams, stringers and wood deck for moment and shear 
checks was taken as Category E3, as the members would generally be expected to fail 
gradually with noticeable deformation prior to failure. The element behaviour of truss 
members in compression, and tension members connected by eye-bars such as the bottom 
chords and truss diagonals, is Category E1, as the members would be subject to rapid loss 
of capacity with little or no warning. The element behaviour of other tension members is 
Category E3, as the members would generally be expected to fail gradually with noticeable 
deformation prior to failure.  
 
The system behaviour category varies with different member types: the top chords and 
bottom chords were classified as Category S1, where element failure leads to total collapse.  
The floor beams, truss verticals, and truss diagonals were classified as Category S2, where 
element failure probably will not lead to total collapse. The stringers and deck were 
classified as Category S3, where element failure leads to local failure only.  
 
The target reliability indexes and dead and live load factors were then calculated according 
to Section 14.  Table 10 summarizes the Target Reliability Indexes and resulting load factors 
used for the different member types. “D1” represent dead loads of factory-produced 
components such as structural steel and truss members and “D2” represents the dead load 
of the timber deck. 
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Member 
Type 

Shear / Moment / Tension   Compression 
Target 

Reliability 
Index () 

Dead Load 
Factors, D Live Load 

Factor, L 

Target 
Reliability 
Index () 

Dead Load 
Factors, D Live Load 

Factor, L 
D1 D2 D1 D2 

Floor beams 2.75 1.06 1.12 1.42 --- --- --- --- 
Stringers 2.50 1.05 1.10 1.35 --- --- --- --- 

Deck 2.50 1.05 1.10 1.35 --- --- --- --- 
Top chords --- --- --- --- 3.75 1.10 1.20 1.70 

Bottom chords 3.75 1.10 1.20 1.50 --- --- --- --- 
Verticals 2.75 1.06 1.12 1.30 3.50 1.09 1.18 1.45 
Diagonals 3.50 1.09 1.18 1.45 --- --- --- --- 

Table 10 – Summary of Target Reliability Indexes and Load Factors for Fixed Span 
 
 
Live load capacity factors (F) were calculated for the various members of the structure using 
the following formulation from Clause 14.15.2.1 of the CHBDC. 
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The member and connection resistances, Rr, were calculated based on Sections 9, 10, and 
14 of the CHBDC.  The resistance adjustment factor, U, was set to 1.0 in all cases, 
conservatively, as most members of the bridge exhibit some level of deterioration (per 
Clause 14.14.2 of the CHBDC).  The dynamic load allowance, l, was automatically included 
in the MIDAS traffic loadings.  No additional loads, A, were used the analysis. 
 
In the structural modelling of the span, one unique characteristic of the span had to be 
accounted for.   The welded connections of the stringers to the floor beams, to each other, 
and to the abutment and pier bearings means that the stringers are fully fixed across the 
span and share load with the truss bottom chords.       
 
Bracing members were not rated as their required strength is controlled by non-live lateral 
loads such as wind and seismic and as such they do not affect the evaluation of the bridge.   
 
8.2 Evaluation Results 
 
Table 11 summarizes the minimum live load capacity factors calculated for the different 
member types, following replacement of the deteriorated east bottom chords. 
 
 

Member Type 
Minimum Live Load Capacity Factor, F 

Evaluation Level 1 Evaluation Level 2 Evaluation Level 3 
Floor beams 0.52 0.52 0.52 

Stringers 0.67 0.67 0.67 
Deck 0.77 0.77 0.77 

Top chords 0.57 0.62 0.78 
Bottom chords 0.33 0.42 0.54 

Verticals 0.54 0.56 0.63 
Diagonals 0.38 0.46 0.52 

 
Table 11 – Minimum Live Load Capacity Factors for Fixed Span 
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The results indicate that the span is generally not capable of supporting the current CHBDC 
vehicle loads, which is not surprising given its age, condition, and the general slenderness 
of most of its members.   
 
For Evaluation Levels 1 and 2, tension in the truss bottom chords was found to control the 
load rating, with F values of 0.33 and 0.42 respectively.  At Evaluation Level 3, bending in 
the floor beams and tension in the truss diagonals was found to control, with an F of 0.52.   
 
The results of the evaluation indicate that the span may be triple load-posted in accordance 
with the CHBDC as follows: 
 

Evaluation 
Level 

Weight Limit 
(tonnes) 

1 19 
2 18 
3 12 

 
Table 12 – Weight Limits for Fixed Span 

 
 
Triple load posting in accordance with the CHBDC means providing posting signs at each 
end of the bridge showing representations of the following three types of vehicle, along with 
the corresponding gross vehicle weight ratings (GVWR): 

 Single unit vehicle with GVWR of 12 tonnes; 

 Two-unit vehicle with GVWR of 18 tonnes; and 

 Vehicle train with GVWR of 19 tonnes. 
 
8.3 Discussion and Limitations  
 
It should be noted that the welded connections between the stringers and the floor beams, 
the welded connections at the east pier between the stringers and steel plate bearings, the 
stringer connections at the east abutment, and the welded connections joining the stringer 
ends together, create a situation wherein the stringers are behaving as tension ties between 
the east abutment and east pier, and are sharing tensile load with the truss bottom chords.     
 
This continuity of the stringers across the span probably explains why the bridge has not 
shown more signs of distress when subjected to vehicle loadings higher than the current 3 
tonne weight limit. According to reports from the bridge operator, such loads have occurred 
from time to time.    
 
This continuity of the stringers may also explain the observed movements at the east 
abutment.   The stringer configuration does not allow for any expansion or contraction of 
the stringers under temperature changes.  The expected contraction of the stringers under a 
40 degree C temperature drop from time of construction to mid-winter is about 15 mm.  
This contraction would introduce a high tensile force into the stringers which is likely one 
contributor to the observed movements in the east abutment.  In addition, vehicle loads 
could cause the stringers to pull on the abutment in the direction of the centre of the span. 
 
The attachment of the stringers to the east abutment (see Photo F31) was not verified by 
destructive testing during the inspection.  This should be done if it is contemplated by PCA 
to raise the load limit for the bridge.  



Comprehensive Detailed Inspection and Structure Evaluation Report  
Hamlet Bridge (Bridge 57)  March 2012 

 

 Page 48  

9. OVERALL BRIDGE RATINGS 
 
Condition ratings were assigned for each main component group of the two bridge spans, in 
accordance with the 2010 BIM, and are shown on the inspection forms in Appendix A. These 
ratings were used to establish the Structural Condition Rating and Functional Rating of the 
two spans in accordance with the criteria outlined in the tables in Section 2.4 of the BIM. 
 
9.1 Swing Span 
 
Based on the results of the inspections, investigations and structural evaluation of the swing 
span, the current overall Structural Condition Rating is 2 (Inadequate).  This rating is 
based on the bridge not meeting current CHBDC traffic loading and, even if load-posted in 
accordance with this report, being load-posted to more than 15% below CHBDC loading.   
CHBDC loading for Evaluation Level 1 corresponds to a vehicle weight of about 60 tonnes; 
according to the evaluation results the span could be posted to 43 tonnes for Level 1. These 
criteria are in accordance with the 2010 BIM.  
  
The current Functional Rating is 2 (Inadequate).  This rating is also based on the 
allowable load posting being more than 15% below CHBDC loading, and on the lack of 
crash-tested bridge barriers on the span.  
 
As Parks Canada has indicated that they may want to maintain the existing single load 
posting at the bridge of 3 tonnes, if the CHBDC live loading requirements are not taken into 
account, both the Structural Condition Rating and the Functional Rating are 2 
(Inadequate) as significant repairs are required to primary components.  
 
9.2 Fixed Span 
 
Based on the results of the inspections, investigations and structural evaluation of the fixed 
span, the current overall Structural Condition Rating is 2 (Inadequate).  This rating is 
based on the bridge not meeting current CHBDC traffic loading and, even if load-posted in 
accordance with this report, being load-posted to more than 15% below CHBDC loading.   
According to the evaluation results the span could be posted to 19 tonnes for Level 1. These 
criteria are in accordance with the 2010 BIM.  
  
The current Functional Rating is 2 (Inadequate).  This rating is also based on the 
allowable load posting being more than 15% below CHBDC loading, and on the lack of 
crash-tested bridge barriers on the span.  
 
As Parks Canada has indicated that they may want to maintain the existing single load 
posting at the bridge of 3 tonnes, if the CHBDC live loading requirements are not taken into 
account, both the Structural Condition Rating and the Functional Rating are 2 
(Inadequate) as significant repairs are required to primary components. 
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10. RECOMMENDATIONS AND COST ESTIMATES 
 
The following rehabilitation and maintenance work is recommended for the spans. The 
recommended work items have been prioritized for planning purposes.  Refer to the BIM 
forms in Appendix A for descriptions of the defects recommended to be repaired. 
 
Based on results of the visual detailed inspection, previous experience with similar projects, 
and published cost data, Class 'C' cost estimates of the recommended renewal works are 
provided below for budgetary purposes. 
 
The cost estimates represent our opinion of probable cost for the proposed works, do not 
include taxes, and are in 2011 dollars.  It is assumed that the items included under the 
same heading are performed in one contract, so overhead costs such as mobilization and 
traffic control are distributed over those items.   Maintenance work to be performed by PCA 
forces has not been cost-estimated. 
 
10.1 Swing Span 
 
10.1.1 Structural   
 
Immediate Remedial/Maintenance Work for Safety Reasons 
 

1. No immediate remedial/maintenance work is recommended at this time. 
 
Short-Term Remedial Work (Within 2 Years) 

 
2. Replace the steel cable guide rails in the west approach.  The existing guide rails do 

not meet current provincial (MTO) standards, the wooden posts are deteriorated, and 
there is insufficient tension in the cables. This item is required by the MTO Roadside 
Safety Manual. 

3. Inspect connection bolts in the bridge railings, tighten loose bolts and replace 
missing bolts. 

4. Inspect all signs in the west approach, tighten loose bolts and replace missing bolts. 

 
Rehabilitation Work (Within 5 Years) 
 

5. Blast-clean and re-paint the structural steel.  Currently the coatings are in generally 
poor condition and corrosion of the structural steel is advancing.   With proper 
coatings in place, a structural steel bridge can last almost indefinitely; without proper 
coatings, the service life is limited and the cost of required repairs continues to grow. 
This item is required by the CHBDC for corrosion protection of superstructure 
steelwork.  Concurrently with the re-coating contract, structural steel replacements 
and repairs should be carried out to the below-deck lateral bracing, the pivot hub 
steelwork, and other steel components of the bridge as required.    

6. Replace deteriorated areas of the timber deck and timber curbs.  Consider a 
complete re-decking of the bridge. 

7. Replace the timber wearing surface. 

8. Repair the undermining to the south-east corner of the timber cribbing below the 
south rest pier, below the waterline. 
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9. Replace the rotted and split timbers in the timber cribbing below the pivot piers and 
rest piers.  

10. Perform concrete repairs and crack injections in the east pier. Consider re-facing the 
pier for a more complete rehabilitation that will reduce future repair contracts and 
avoid a "patchwork" appearance.  

11. Re-face and re-surface the pivot pier.  

12. Re-face and re-surface the rest piers.  

13. Replace the damaged steel ladder on the east side of the north rest pier. 

14. Replace the eroded material at the west abutment and north-west embankments and 
add erosion protection such stone rip-rap. 

15. Replace the displaced slope protection stone rip-rap at the west abutment 
embankment. 

 
Additional Engineering Studies / Investigations / Surveys  
 

16. No additional engineering studies / investigations / surveys are recommended at this 
time. 

 
Recommended Work - Class 'C' Cost Estimates 

Item 
No. 

Item Description Unit Quantity Unit Price Cost 

Immediate Remedial/Maintenance Work For Safety Reasons 

1 None recommended. LS 1 $0 $0 

Short-Term Remedial Work (Within 2 Years) 

2 
Replace steel cable guiderail in west 
approach. 

LS 1 $15,000 $15,000 

3 
Maintain bridge railing 
connections.* 

LS 1 $2,500 $2,500 

4 Maintain approach signage.* LS 1 $5,000 $5,000 

Rehabilitation Work (Within 5 Years) 

5 
Clean and re-paint steelwork and 
perform steel replacements and 
repairs. 

LS 1 $1,000,000 $1,000,000 

6A 
Replace deteriorated areas of 
timber deck and curbs.* 

LS 1 $7,500 $7,500 

6B Replace the timber deck.* LS 1 $50,000 $50,000 

7 
Replace the timber wearing 
surface.* 

LS 1 $25,000 $25,000 

8 

Repair the undermining to the 
south-east corner of the timber 
cribbing below the south rest pier, 
below the waterline. 

LS 1 $10,000 $10,000 

9 
Replace the rotted and split timbers 
in the timber cribbing below the 
pivot piers and rest piers. 

LS 1 $20,000 $20,000 

10A 
Perform concrete repairs and crack 
injections in the east pier 

LS 1 See Fixed Bridge Cost Estimate 

10B Replace the east pier. LS 1 See Fixed Bridge Cost Estimate 
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11 
Re-face and re-surface the pivot 
pier. 

LS 1 $20,000 $20,000 

12 
Re-face and re-surface the rest 
piers 

LS 1 $250,000 $250,000 

13 
Replace the damaged steel ladder 
on the east side of the north rest 
pier.* 

LS 1 $1,000 $1,000 

14 
Replace the eroded material at the 
west abutment and north-west 
embankments* 

LS 1 $3,000 $3,000 

15 
Replace the displaced slope 
protection stone rip-rap at the west 
abutment embankment.* 

LS 1 $10,000 $10,000 

Additional Engineering Studies / Investigations / Surveys  

16 None recommended. LS 1 $0 $0 

Notes: 
* Item possibly performed by PCA forces. 
- Items in italics are optional and not 
included in Total Estimated Cost. 
 

Sub-Total $1,369,000 

Contingency (25%) $342,250 

Engineering (20%) $273,800 

TOTAL ESTIMATED COST $1,985,050 

 
Table 13 – Estimated Structural Rehabilitation Costs for Swing Span 

 
The Structural Financial Analysis Manual (SFAM) published by the MTO, provides assumed 
life spans for various bridge rehabilitation treatments, based on experience with bridges on 
high traffic volume highways. The SFAM indicates that the assumed life span of concrete re-
facing treatments is from 10 to 20 years, depending on the level of exposure to chlorides. 
As the bridge is located on a low traffic volume road and is therefore assumed to be subject 
to low levels of chloride exposure, an assumed life span at the upper end of this range (i.e. 
15-20 years) should be assumed. The SFAM does not provide assumed life spans for timber 
components. 
 

10.1.2 Mechanical   
 
Immediate Remedial/Maintenance Work for Safety Reasons 
 

1. No immediate remedial/maintenance work is recommended at this time. 
 
Short-Term Remedial Work (Within 2 Years) 
 

2. Replace the balance wheel rail and adjust balance wheel clearance to the rail to 
remove live loading from the balance wheels. 

3. Replace the end lift jacks with end lift machinery that meets the requirements of the 
CHBDC such as self locking screw jacks or a combination of jacks and separate end 
wedges. Ensure that end lift height is in accordance with CHBDC requirements. 

4. Provide an energy absorbing stop at the full open position in accordance with CHBDC 
requirements. 

5. Modify the existing hydraulic control system to include the following features: 

a. Pilot operated check valves at the cylinders to provide a holding function when 
the HPU is not energized. 

b. Counterbalance valves to provide a braking function. 
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c. A modified circuit that provides for two speed operation to allow the operator to 
bring the span into the full open and closed positions at reduced speeds and 
mitigate the potential for damaging impacts (required for automatic sequence 
control). 

Rehabilitation Work (Within 5 Years) 
 

6. Replace the obsolete traffic warning gates with standard commercial units. 

Additional Engineering Studies / Investigations / Surveys  

7. Although there were no obvious signs of problems with the center pivot assembly at 
the time of the inspection, consideration should be given to inspecting the wearing 
components of the center pivot in conjunction with any major rehabilitation work in 
light of the age of these components.  

Recommended Maintenance 
 

8. Clean and paint all machinery.  Evaluate the section loss of all fasteners and anchor 
bolts and replace components as warranted. 

9. Clean out the clogged balance wheel lubrication ports. 

10. Replace damaged end castor anchor bolts and tighten loose anchor bolts. 

11. Tighten both end lift base plates anchor bolts. 

12. Adjust the east locking pin to restore functionality. 

13. Replace the southeast end of travel stop energy absorbing pad. 

14. Investigate the capacity and integrity of the southeast end of travel stop at the fully 
closed position and replace the anchor bolts as necessary. 

15. Replace the northwest end stop anchor bolts. 

16. Replace the abraded hydraulic hose located adjacent to the HPU in the operator’s 
house. 

17. Replace the flexible hydraulic hoses that connect the piping at the center pier to the 
hydraulic cylinders. 

18. Adjust the blind end flexible hose connection from the HPU to the piping at the center 
pier to eliminate the severe bend radius. 

19. Replace the west locking pin blind end hose. 
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Recommended Work - Class 'C' Cost Estimates 

Item No. Item Description Unit Quantity Unit Price Cost 

Immediate Remedial/Maintenance Work For Safety Reasons 

1 None recommended. LS 1 $0 $0 

Short-Term Remedial Work (Within 2 Years) 

2 

Replace the balance wheel rail and 
adjust balance wheel clearance to the 
rail to remove live loading from the 
balance wheels. 

LS 1 $20,000 $20,000 

3 

Replace the end lift jacks with end lift 
machinery that meets the 
requirements of the CHBDC such as 
self-locking screw jacks or a 
combination of jacks and separate end 
wedges. Ensure that end lift height is 
in accordance with CHBDC 
requirements. 

LS 1 $30,500 $30,500 

4 
Provide an energy absorbing stop at 
the full open position in accordance 
with CHBDC requirements. 

LS 1 $5,000 $5,000 

5 
Modify the existing hydraulic control 
system to meet CHBDC requirements.  

LS 1 $15,000 $15,000 

Rehabilitation Work (Within 5 Years) 

6 
Replace the obsolete traffic warning 
gates with standard commercial units. 

LS 1 See electrical cost estimate 

Additional Engineering Studies / Investigations / Surveys  

7 
Jack the span to inspect the condition 
of the internal wearing components of 
the center pivot. 

LS 1 $20,000 $20,000 

Notes: 
 
 
 

Sub-Total $90,500 

Contingency (25%) $22,625 

Engineering (20%) $18,100 

TOTAL ESTIMATED COST $131,225 

 
Table 14 – Estimated Mechanical Rehabilitation Costs for Swing Span 

 
 

10.1.3 Electrical   
 
Immediate Remedial/Maintenance Work for Safety Reasons 
 

1. No immediate remedial/maintenance work is recommended at this time. 
 

Short-Term Remedial Work (Within 2 Years) 
 

2. Provide a suitably sized standby power system to operate the bridge and allow the 
bridge to function seamlessly during the loss of main electric utility service. 

3. Replace existing PLC controller with state of art modern PLC controller. 

4. Provide a new control station to include status indication for all bridge operating 
equipment and include separate switches for the gates for independent operation. 
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New control station should also be provided with a means of disconnecting control 
station power to prevent unauthorized operation of the bridge. 

5. Replace the end lift limit switch supports. 

6. Provide limit switch for the east manually operated locking pin to prevent bridge 
operation when the pin is engaged. 

7. Provide hand crank limit switch for the traffic control gates to prevent electrical 
operation of the gates when the hand crank handle is inserted. 

8. Provide door limit switches to prevent traffic control gate operation when enclosure 
door is removed. 

9. Provide fender navigation lights for channel marking as per coast guard requirement. 

10. Provide emergency lighting and exit signs for bridge control building. 

11. Install a means of operating and emergency stopping all hydraulic drives locally for 
the safety of maintenance personnel. 

 
Rehabilitation Work (Within 5 Years) 
 

12. Replace the obsolete traffic warning gates with standard commercial units. 
 
Additional Engineering Studies / Investigations / Surveys 
 

13. Investigate the full load output of the HPU pump motor during the bridge operation, 
the HPU appears to be undersized for the prevailing duty.  

 
Recommended Maintenance 

14. Remove the nuts between the cover plate and the junction box for the swing span 
hydraulic pump motor to provide complete seal of the junction box. 

15. Replace existing enclosure cover for the swing span hydraulic pump motor starter 
with a cover that is compatible with the current starter so reset button on the cover 
can be utilized. 

16. Remove all spare parts and wires in the relay/contactor panel and locate them in a 
common storage area for spare parts. 

17. Replace the broken LED light for the solid state contactor in the relay/contactor 
panel. 

18. Properly terminate all unused or spare wires in all junction boxes and enclosures. 

19. Provide label for the push button located at the bottom right corner of the control 
station. 

20. Clean and remove corrosion on all Teck cable, conduit and hydraulic host fittings. 

21. Clean and remove corrosion on all limit switch roller arms, replace as required. 

22. Secure the mounting plate for the locking pin. 

23. Clean and remove debris for the bridge nearly closed and fully closed limit switches. 

24. Repaint the west approach Stop Bar. 

25. Clean and remove corrosion and repaint all traffic gate enclosures. 
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Recommended Work - Class 'C' Cost Estimates 

Item No. Item Description Unit Quantity Unit Price Cost 

Immediate Remedial/Maintenance Work For Safety Reasons 

1 None recommended. LS 1 $0 $0 

Short-Term Remedial Work (Within 2 Years) 

2 
Provide a suitably sized standby power 
system. 

LS 1 $50,000 $50,000 

3 
Replace existing PLC controller with state 
of art modern PLC controller. 

LS 1 $15,000 $15,000 

4 Provide a new control station. LS 1 $10,000 $10,000 

5 Replace the end lift limit switch supports. LS 1 $500 $500 

6 
Provide limit switch for the east manually 
operated locking pin. 

LS 1 $2,000 $2,000 

7 
Provide hand crank limit switch for the 
gates. 

LS 1 $1,000 $1,000 

8 
Provide door limit switches to prevent 
gate operation when enclosure door is 
removed. 

LS 1 $1,000 $1,000 

9 
Provide fender navigation lights for 
channel marking as per coast guard 
requirement. 

LS 1 $18,000 $18,000 

10 
Provide emergency lighting and exit signs 
for bridge control building. 

LS 1 $5,000 $5,000 

11 
Install a means of operating and 
emergency stopping all hydraulic drives.  

LS 1 $5,000 $5,000 

Rehabilitation Work (Within 5 Years) 

12 
Replace existing obsolete traffic gates 
with standard commercial traffic gates. 

LS 1 $25,000 $25,000 

Additional Engineering Studies / Investigations / Surveys 

13 
Investigate the full load output of the HPU 
pump motor during the bridge operation. 

LS 1 $5,000 $5,000 

Notes: 
 
 

Sub-Total $137,500 

Contingency (25%) $34,375 

Engineering (20%) $27,500 

TOTAL ESTIMATED COST $199,375 

 
Table 15 – Estimated Electrical Rehabilitation Costs for Swing Span 
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10.2 Fixed Bridge - Structural  
 
Immediate Remedial/Maintenance Work for Safety Reasons 
 

1. Install temporary strengthening measures for the most easterly bottom chord truss 
members, due to the severely corroded bottom chord I-bars at the east truss 
bearings (already completed). 
 

Short-Term Remedial Work (Within 2 Years) 
 

2. Install new bottom chord members in the most easterly truss panels, at the locations 
of the above temporary strengthening measures. Consider replacing all bottom chord 
members with stronger members, if the bridge is to be left in service for an extended 
period of time. This item is required by the CHBDC, for strength and durability of the 
bridge. 

3. Replace the steel cable guiderail in the east approach. This item is required by the 
MTO Roadside Safety Manual.   

4. Replace the eroded material at the northeast embankment and add slope protection 
such as stone rip-rap or concrete.  

5. Replace the displaced erosion protection rip-rap in front of the east abutment.  The 
geotechnical report recommends at least 1 metre of rip-rap for a durable layer of 
protection to withstand water and ice flows. 

6. Replace the damaged signs and secure loose signs in the east approach. 

7. Asphalt-patch the depressions in the east approach pavement to prevent ponding, 
and rout and seal cracks. 

 
Rehabilitation Work (Within 5 Years) 
 

8. If the current bridge is to be maintained in use for the foreseeable future, blast-clean 
and re-coat the structural steel.  As with the swing span, the paint coatings are 
currently in poor condition and need to be replaced if the bridge is to be left in 
service.  Consider removing and replacing the entire superstructure rather than re-
painting it in-situ. This item is required by the CHBDC for corrosion protection of 
superstructure steelwork. 

9. Repair/replace the roller bearings at the west end of the bridge. 

10. Replace deteriorated areas of the timber deck and curbs.  Consider re-decking the 
bridge if it is to be left in service for an extended period.  

11. Replace the timber running boards. 

12. Repair or replace impact-damaged steel members in the end portal frames. This item 
is required by the CHBDC, for strength and durability of the bridge. 

13. Perform concrete repairs and crack injections in the east pier.  If replacement of the 
current bridge is being considered, then consideration should also be given to the 
complete replacement of the pier, as the compressive strength of the existing 
concrete is relatively low. 

14. Replace the north and south pins and housing at L7. This item is required by the 
CHBDC, for strength and durability of the bridge. 

15. If the current bridge is to be maintained in use for the foreseeable future, underpin 
the east abutment with micropiles down to bedrock, and re-face the exposed 
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surfaces of the abutment with concrete.   These recommendations are based on the 
results of the geotechnical investigation at the east abutment (see Section 3 of this 
report).  

If the bridge is to be replaced, remove and replace the abutment with a new 
concrete abutment founded on micropiles socketed into bedrock. 

 
Additional Engineering Studies / Investigations / Surveys 
 

16. If it is contemplated to raise the current load limit of 3 tonnes, with the bridge in its 
current condition, perform additional inspection and testing of the stringers and 
stringer bearings to verify their tensile capacity (per Sections 7.2 and 7.3 of this 
report).  

 
Recommended Maintenance 
 

17. Flush dirt and debris from bearing seats and deck surface (on-going). 
 

 
Recommended Work - Class 'C' Cost Estimates 

Item No. Item Description Unit Quantity Unit Price Cost 

Immediate Remedial/Maintenance Work For Safety Reasons 

1 
Temporary strengthening for bottom 
chords at east bearings (completed) * 

LS 1 $9,500 $9,500 

Short-Term Remedial Work (Within 2 Years) 

2A 
Replace truss bottom chords at east 
bearings. 

LS 1 $20,000 $20,000 

2B Replace all truss bottom chords. LS 1 $140,000 $140,000 

3 
Replace steel cable guiderail in east 
approach. 

LS 1 $7,000 $7,000 

4 Northeast embankment slope protection.* LS 1 $3,500 $3,500 

5 Rip-rap in front of east abutment.* LS 1 $17,000 $17,000 

6 
Replace damaged signage in east 
approach.* 

LS 1 $5,000 $5,000 

7 
Patch asphalt in east approach and seal 
cracks.* 

LS 1 $2,500 $2,500 

Rehabilitation Work (Within 5 Years) 

8A 
Clean and re-paint structural steel and 
perform minor steel repairs. 

LS 1 $750,000 $750,000 

8B Remove and replace the superstructure. LS 1 $1,500,000 $1,500,000 

9 Repair/replace roller bearings.* LS 1 $17,000 $17,000 

10A 
Replace deteriorated areas of timber deck 
and curbs.* 

LS 1 $7,500 $7,500 

10B Replace timber deck.* LS 1 $35,000 $35,000 

11 Replace timber running boards.* LS 1 $9,000 $9,000 

12 
Repair/replace damaged portal frame 
members. 

LS 1 $25,000 $25,000 

13A Concrete repairs to east pier. LS 1 $30,000 $30,000 

13B 
Replace the east pier (including 
dewatering). 

LS 1 $300,000 $300,000 
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14 Replace the north and south pins at L7. LS 1 $17,000 $17,000 

15A Underpin and re-face the east abutment. LS 1 $250,000 $250,000 

15B Replace the east abutment. LS 1 $375,000 $375,000 

Additional Engineering Studies / Investigations / Surveys 

16 
Additional investigation of stringers if 
bridge load limit to be raised. 

LS 1 $12,000 $12,000 

Notes: 
* Items possibly performed by PCA forces. 
- Items  in italics are optional and not included in 
Total Estimated Cost 
 

Sub-Total $1,182,000 

Contingency (25%) $295,500 

Engineering (20%) $236,400 

TOTAL ESTIMATED COST $1,713,900 

 
Table 16 – Estimated Structural Rehabilitation Costs for Fixed Span. 

 
The Structural Steel Coating Manual (SSCM) published by the MTO (revised in April 2004) 
indicates that the estimated service life of a new coating system (following complete 
removal of the existing coating) is from 20 to 25 years.  
 
The Structural Financial Analysis Manual (SFAM) published by the MTO, provides assumed 
life spans for various bridge rehabilitation treatments, based on experience with bridges on 
high traffic volume highways. The SFAM indicates that the assumed life span of concrete re-
facing treatments is from 10 to 20 years, depending on the level of exposure to chlorides. 
As the bridge is located on a low traffic volume road and is therefore assumed to be subject 
to low levels of chloride exposure, an assumed life span at the upper end of this range (i.e. 
15-20 years) should be assumed. The SFAM does not provide assumed life spans for timber 
components. 
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10.3 Cost Estimate Summary 
 
The following table provides a summary of estimated costs for the recommended structural, 
mechanical and electrical rehabilitation work for both spans combined.  
 
 

Recommended Work - Class 'C' Cost Estimates 

Item No. Item Description Unit Quantity Unit Price Cost 

Immediate Remedial/Maintenance Work For Safety Reasons 

--- 
Structural, mechanical and 
electrical * 

LS 1 $9,500 $9,500* 

Short-Term Remedial Work (Within 2 Years) 

--- 
Structural, mechanical and 
electrical LS 1 $255,500 $255,500 

Rehabilitation Work (Within 5 Years) 

--- 
Structural, mechanical and 
electrical 

LS 1 $2,477,000 $2,477,000 

Additional Engineering Studies / Investigations / Surveys 

--- 
Structural, mechanical and 
electrical 

LS 1 $37,000 $37,000 

Notes: 
* Work is already completed. 

Sub-Total $2,779,000 

Contingency (25%) $694,750 

Engineering (20%) $555,800 

TOTAL ESTIMATED COST $4,029,550 

 
Table 17 – Estimated Rehabilitation Costs for Both Spans Combined. 
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11.  CONCLUSIONS 
 
11.1 Structural Conclusions  
 
11.1.1 Swing Span 
 
Based on the inspections, investigations and assessments carried out, the following was 
established regarding the swing span. 
 
The swing span structure is in generally fair to good condition except for the structural steel 
coatings, the below-deck lateral bracing and the sides of the concrete pivot pier and rest 
piers.  The steel coatings in particular should be a priority for renewal to preserve the 
steelwork and reduce future repair costs. Testing of paint samples from the span indicated 
high levels of lead. 
 
In its current condition, the swing span could be triple load-posted to 19 tonnes for single-
unit vehicles, 34 tonnes for two-unit vehicles and 43 tonnes for vehicle trains.  However, 
the fixed span load limit is lower and so governs the load limit for the crossing, as 
summarized below. 

 
The overall Structural Condition Rating is 2 (Inadequate), based on the allowable load 
postings according to the results of the structural evaluation.  The overall Functional 
Rating is also 2 (Inadequate), for the same reason.  These ratings criteria are clearly 
identified in the 2010 BIM.  
 
Recommended short-term remedial work (within two years) on the span includes: 
Replacement of the steel cable guide rails in the west approach with MTO-approved 
guiderail; Maintenance of the bridge railing connections; and maintenance of approach 
signage. 

 

Recommended rehabilitation work (within 5 years) on the span includes: Cleaning and re-
painting of the steelwork and minor steel repairs; and replacement of deteriorated areas of 
timber curbs and deck. 
 
The estimated cost of the recommended structural work is about $2.0M, including 
contingency and engineering costs, but excluding taxes. 
 
11.1.2 Fixed Span 
 
Based on the inspections, investigations and assessments carried out, the following was 
established regarding the fixed span. 
 
The fixed span structure is in generally fair to good condition, with the exception of the steel 
coatings, truss bottom chords and the east abutment.  Extreme deterioration of the bottom 
chords was observed at the east bearings and has been addressed through installation of 
cables at these locations. If it is decided to maintain the current bridge in use rather than 
replace it, the truss bottom chords and steel coatings should be a priority for renewal to 
preserve the safety of the structure and reduce future repair costs. Testing of paint samples 
from the swing span indicated high lead levels. 
 
The structural review and evaluation of the span concluded that the stringers are sharing 
tensile load with the truss bottom chords. This explains why the span is able to support 
higher loads than would otherwise be possible based on the very slender and deteriorated 
bottom chord bars.  The continuity of the stringers and their connections to the east 
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abutment and east pier are likely a contributor to the distress and movements observed at 
the east abutment.  
 
In its current condition, with the bottom chords at the east end replaced, the fixed span 
could be triple load-posted to 12 tonnes for single-unit vehicles, 18 tonnes for two-unit 
vehicles and 19 tonnes for vehicle trains.  However, if PCA decides to raise the load limit for 
the crossing from the current 3 tonnes, destructive testing of the stringer connections to the 
east abutment should be performed, prior to changing the load posting. 

 
The overall Structural Condition Rating is 2 (Inadequate), based on the allowable load 
posting according to the results of the structural evaluation.  The overall Functional Rating 
is also 2 (Inadequate), for the same reason.  These ratings criteria are clearly identified 
in the 2010 BIM.  
 
The recommended immediate work for safety reasons was the strengthening of the truss 
bottom chords at the east truss bearings, and this work has already been completed by PCA 
forces. 
 
Recommended short-term remedial work (within two years) on the span includes: 
Replacement of the truss bottom chords at the east bearings; Replacement of the steel 
cable guiderail in the east approach; Installation of slope protection at the northeast 
embankment; Installation of stone rip-rap in front of the east abutment; Maintenance of the 
east approach signage; and patching of approach asphalt and sealing asphalt cracks. 

 

Recommended rehabilitation work (within 5 years) on the span includes: Cleaning and re-
painting of the steelwork and minor steel repairs; Repair/replacement of the roller bearings; 
Replacement of deteriorated areas of timber curbs and decking; Replacement of the timber 
running boards on the deck; Repair of the damaged portal frame members; Concrete 
repairs to the east pier; Replacement of the steel connection pins at L7; and underpinning 
and re-facing of the east abutment.  
 
The estimated cost of the recommended structural work is about $1.7M, including 
contingency and engineering costs, but excluding taxes.   The estimated cost of a new fixed 
span and new east abutment and east pier is about $3.3M, including contingency and 
engineering. 
 
11.2 Mechanical Conclusions  
 
The condition of the mechanical machinery systems ranges from good to poor.  In addition 
to deterioration due to aging and corrosion, several machinery systems do not meet current 
design requirements. Significant repairs and modifications are recommended to address 
existing condition and design deficiencies.   
 
11.3 Electrical Conclusions  
 
The existing electrical system provides power, control and safety logic for the bridge 
hydraulic system as well as providing general power and lighting for the bridge control 
building. The electrical control system and hydraulic system was replaced in the 1991/1992 
season.  
 
The utility service is derived from an overhead medium voltage line and a single pole 
mounted transformers that provides 120/240V, single phase service to the bridge, with no 
electrical standby or backup service. The installation is generally in serviceable condition 
with minor to moderate signs of corrosion for some exterior equipment and their 
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installation. The existing PLC controller should be replaced with a state of art modern PLC 
controller to eliminate electrical system obsolescence.   
 
In addition, consideration should be given to replacing the existing custom traffic gates with 
commercially available roadway traffic gates and installing a standby generator for 
emergency operation of the bridge. 
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12. CLOSURE 
 
We trust that this report contains sufficient information for your present purposes.  If you 
have any questions regarding this report, please contact us. 
 
Yours truly, 
 
DELCAN CORPORATION 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Prepared by: 
Peter Harvey, B.A.Sc., EIT  
Structural Designer  

Prepared and Reviewed by: 
Ben MacMaster, P.Eng. 
Structural Engineer 

 
 
 
STAFFORD BANDLOW ENGINEERING 
 
 
 
 
 
Ralph G. Giernacky, P.E. 
Mechanical Engineer 

 

 
Yang Zheng, P.E. 
Electrical Engineer 

 
 

 
 
 
 
 
 
 



Comprehensive Detailed Inspection and Structure Evaluation Report  
Hamlet Bridge (Bridge 57)  March 2012 

 

    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

INSPECTION FORMS & MCR/PCR FORMS 



Comprehensive Detailed Inspection and Structure Evaluation Report   
Hamlet Bridge (Bridge 57) – Swing Span   March 2012 

 

Appendix A Page A1-1 

INSPECTION FORM 
 
NAME: Hamlet Bridge (Bridge 57) – Swing Span 
LOCATION: Canning Road, Hamlet, Ontario 
YEAR CONSTRUCTED: Circa 1905-1922 * 

 

 
SOUTH ELEVATION 

 
SOUTH ELEVATION 

 

Notes: 
 

1. Equal-arm through-truss swing 
bridge. 

2. Timber deck and timber plank wearing 
surface. 

3. Central swing pier and rest piers are 
comprised of timber cribbing with 
concrete blocks and cast-in-place 
concrete caps. 

* Superstructure built circa 1905, 
substructures built circa 1915-1922 

         CROSS-SECTION  
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INSPECTION FORM 
 
 

NAME: Hamlet Bridge (Bridge 57) – Swing Span 
LOCATION: Canning Road, Hamlet, Ontario 
YEAR CONSTRUCTED: Circa 1922 
TYPE OF INSPECTION: Comprehensive Detailed Inspection 
Original Design:   Department of Railways and Canals, 1921 
Drawings Available: Yes 
Previous Inspection Report Date: None 
Author: N/A 
Current Inspection Date: September 28 and 29, 2011 
Inspectors: Patrick Mergel, P.Eng., ing.; Ben MacMaster, P.Eng.; 

Peter Harvey, EIT. 
Temperature:  15°C-21°C (28th); 13°C-18°C (29th);  
Weather:  Rain a.m., sunny p.m. (28th); Mainly cloudy, late 

thunderstorms (29th) 
Equipment:  Dive boat supplied by Lower Lakes Marine 

Pontoon boat supplied by Loon Wing Lift Services 
Bucket truck supplied by Rostance Electric 

Previous Condition Rating: None 
 

Previous Functional Rating: None 
Current Structural Condition Rating: 2 
Current Functional Rating: 2 
 

ELEMENT OBSERVATION CONDITION 
RATING 

PRIORITY 
CODE 

PHOTO 
NO. 

Waterway (P) No significant defects noted. 6 D  

Foundations (P) No signs of foundation problems noted.   See 
notes below concerning pier substructures 
below the waterline. 

6 D  

Abutments (P) West abutment wall is in good condition. No 
significant defects noted. 

West abutment ballast wall is in good condition. 
No significant defects other than a single 
vertical crack and a rust stain were noted. West 
bearing seat is in good condition.  

Small areas of light honeycombing and medium 
scaling on the north-west wingwall, plus a small 
spall at the top at the west end. 

5 D/M S19, S20 

Girders (Trusses) 
(P) 

Condition rating based on MCR of numerous 
lower connections.  

Extensive areas of coating failure and light 
corrosion on majority of members. Several 
gusset plates at upper truss connections are 
bent due to rust jacking. Top layers of steel 
have completely delaminated on a south truss 
diagonal bracing member between panel points 
4 and 5.  
 

3 B S21-S25, 
S34-S36 
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ELEMENT OBSERVATION CONDITION 
RATING 

PRIORITY 
CODE 

PHOTO 
NO. 

Floor System (P) Condition rating based on numerous floor 
beams and stringers MCR. 

Floor beams: Extensive areas of coating failure 
and light to very severe corrosion on majority 
of members. Severe localized section loss of 
many members, including of web at 
connections to stringers, and on bottom flange 
at many locations. 
 
Stringers: Extensive areas of coating failure and 
light to severe corrosion on majority of 
members. Localized areas of 20% to 30% 
section losses at base of web are typical. Gap 
between bottom flange and supporting bracket 
plus severe rust jacking of angles at several 
floor beam connections.  

3 B S26-S30 

Coatings (P, S) The coatings are in generally very poor 
condition throughout, with extensive areas of 
cracked and flaking noted. Apparent red lead 
primer observed. 

1 B S21-S39 

Deck (P) Timber beams at ends of deck are severely 
rotted and split. Checking, rot and splitting of 
numerous deck members. Fractured deck 
member midway between FB0 and FB1 and S0-
3 and S0-4. 

4 B S40-S43 

Wearing Surface (P) Numerous wearing surface boards rotted, 
particularly at the ends of the bridge. Inside 
edges of the boards either side of the central 
longitudinal section of deck sound hollow and 
have light abrasion along entire length of the 
deck. Several other boards have rotten 
sections. Plywood shim beneath north wearing 
surface boards at east end of deck is rotten. 

3 B S40-S42 

Pivot Structural 
Steel (P) 

Extensive coating failure and numerous areas of 
severe localized section loss.  

Central girder previously strengthened to repair 
cracks at bottom of web. PCA representative 
reported cracks were welded and vertical 
stiffeners added approximately 10 years ago.  

Severe section loss of bottom flange and rivet 
heads at connections with bracing members, 
including perforations in gusset plates. Ends of 
bracing severely corroded at connections. 
Localized section of west bottom flange of 
girder beneath FB4 has 500 mm long section of 
severe section loss. Localized section of north-
west bottom flange of hub at pivot has 200 mm 
long section of very severe section loss. Bottom 
flange of member connecting 2 hub members 
at pivot has 150 mm x 50 mm perforation. Top 
and bottom gusset plates connecting hub 
member and diagonal bracing at pivot have 
50% localized section loss. 

3 B S37-S39 
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ELEMENT OBSERVATION CONDITION 
RATING 

PRIORITY 
CODE 

PHOTO 
NO. 

Piers (P) Centre Swing Pier:  

Several very large areas of medium and severe 
scaling, area of cracked grout beneath east side 
of rail and several wide cracks on the pier top. 
Several large areas of severe and very severe 
scaling on the pier sides, and very severe 
erosion along the length of the pier at the 
waterline.  
 
North Rest Pier: 

Numerous narrow to wide transverse cracks, 
large spalls, and large areas of severe scaling 
are typical in the top of the concrete cap. 
Several depressed areas with ponding water 
along the longitudinal centreline of the pier. 
North-east corner of second section of slab 
from south has settled by 25 mm. 30 mm 
depression measured at centre of construction 
joint between third and fourth sections from 
south. Wide map cracks over entire surface of 
wall on top of pier at north end. 

Numerous large areas of severe and very 
severe scaling and spalled concrete in the sides 
of the concrete cap and concrete blocks below. 
Numerous wide vertical cracks in the side of the 
concrete cap, and deep spalls/disintegration at 
the interface of the concrete cap and concrete 
blocks. Several large, deep spalls in the 
concrete blocks have exposed the steel lifting 
hooks.  

Some minor rotting was noted on the corners 
and ends of several underwater timber crib 
members, and some gaps between the ends of 
adjacent timbers at the riverbed. Several entire 
timbers are rotten or have split longitudinally. 
The top timber at the north end of the east side 
is loose. The ends of numerous cross ties are 
rotten, one up to a depth of 430 mm. 
 
The steel ladder on the east side of the pier is 
severely bent in the downstream direction. 
 
South Rest Pier: 

Several narrow to wide transverse cracks, large 
areas of medium to severe scaling and several 
areas of ponding water along longitudinal 
centreline of pier top. Sagging of 25 mm at 
centre of second section from south. Severe 
scaling and map cracks over entire surface of 
wall on top of pier at south end. Large cracks 
between steel nosing plates and a small tree 
growing at south end. 
 
Numerous large areas of severe and very 
severe scaling and spalled concrete in the sides 
of the concrete cap and blocks. Numerous wide 
vertical cracks in the side of the concrete cap, 
and deep spalls/disintegration at the interface 
of the concrete cap and concrete blocks. 
Several large and deep spalls in the concrete 
blocks have exposed the steel lifting hooks. 
There is a large void beneath the steel nosing 
plates at the south end.  

2 B S6-S18  
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ELEMENT OBSERVATION CONDITION 
RATING 

PRIORITY 
CODE 

PHOTO 
NO. 

The ends of the crossties at the south end of 
the west side are generally rotten. There are 
several 250 mm x 250 mm voids in the east 
side of the cribbing where the ends of the 
longitudinal timbers have rotted away. There is 
a 330 mm gap between the cribbing and the 
riverbed at the south-east corner of the pier 
that tapers to 0 mm over a length of 
approximately 2.5 m.  
 
East Pier:  

The grout/concrete filled bags below the 
waterline were found to be in generally good 
condition with no significant undermining noted.  
 
Numerous transverse cracks and areas of map 
cracking in the inclined section of the concrete 
cap, with a large delaminated area at the base 
at the south-west corner and efflorescence at 
the  bottom edge on the west side. Several 
areas of severe scaling and disintegration on 
upper vertical shaft, plus horizontal cracks with 
efflorescence at ends of upper shaft. Areas of 
severe disintegration and spalling at interface of 
inclined section and lower pier shaft.  
 
The east bearing seat on the east pier is in 
good condition. Accumulation of dirt and debris 
typically noted.  

Curbs (S) Light abrasion along the length of curbs, and 
minor splits and checks typical. Member at west 
end of north curb is loose and splitting 
longitudinally. The member between FB3 and 
FB4 on the south curb has a 6 mm wide 
longitudinal split along its length. The north and 
south members at the east end are not 
tapered. 

5 B S43, S46 

Bottom Chord 
Bracing (S) 

Extensive coating failure and light to severe 
corrosion on majority of members. Three small 
perforations in 6N-7S. 200 mm long perforation 
in 5S-6N. 75 mm x 50 mm perforation and 
larger area of severe section loss in 2N-3S. 

2 B S31-S33 

Upper Sway Bracing 
(S) 

Extensive coating failure and light corrosion on 
majority of members. North diagonal members 
are bent in west portal frame. Water is ponding 
and moss is growing in bottom of many lateral 
members. Many diagonal bracing members 
bent or sagging. 

4 B S21, S24 

Deck Joints (S) The joints at west and east end of bridge are 
open joints, allowing dirt, debris and rain/snow 
to fall onto the bearing seats. 

5 D  

Approaches (S) Areas of light ravelling at centreline and south 
side of west approach wearing surface, and 
light abrasion on end dam. End dam is sloped 
to allow smooth passage onto bridge but 
creates uneven ride for vehicles. 

5 D S48 
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ELEMENT OBSERVATION CONDITION 
RATING 

PRIORITY 
CODE 

PHOTO 
NO. 

Railings (S)  The bridge railings do not meet current CHBDC 
crash tested requirements. 

Several loose and missing bolts in connections 
to posts on both north and south railings. 
Numerous locations of impact damage to 
lattice, end balusters, and to top and lower 
rails. Coating has typically failed on at least 
30% of lattice and at least 50% of top and 
bottom rails, with light to medium corrosion 
developing.   

3 A S44-S47 

Approach Guiderails 
(S) 

The approach guiderails do not meet current 
provincial standards.  

The steel cables on both the north and south 
sides of the west approach have tension loss. 
The west end of the steel cable on the south 
side of the approach is attached to a road sign 
post. The first ten posts at the east end on the 
south side are severely rotted.  

The steel tube railing on the north side of the 
approach has slight impact damage and small 
areas of coating failure. The steel tube railing 
posts on the south side only have 2 of 4 anchor 
bolts installed. 

1 A S48-S50 

Embankments (S) Approximately 10% erosion at the end of and 
adjacent to the north-west wingwall due to 
water runoff from the roadway, with a large 
tree growing near the wingwall. Small trees 
growing in front of west abutment wall. Some 
erosion of embankment material in front of 
west abutment wall. 

4 B S19 

Slope Protection (A) Some slope protection stones at the west 
abutment embankment have been displaced. 

5 B S19 

Utilities (A) The light at the south-west corner of the truss 
is broken. 

N/A D  

Signs (A) The street name and traffic light sign posts in 
the west approach are not plumb. Bottom bolt 
is missing from the “slippery road” sign at the 
west end of the north truss. The “hazard close 
to edge of road” sign at the west end of the 
south truss is loose and has some impact 
damage. The “stop here on red signal” sign on 
the west approach is loose. 

N/A A/M S51 

 
 
RECOMMENDATIONS 

 

1. Replace the steel cable guide rails in the west approach (1 year). 

2. Replace the missing bolts in the bridge railings (1 year). 

3. Secure loose signs (1 year). 

4. Repair deteriorated structural steel members in the floor system, trusses and pivot hub.  
Bottom lateral bracing are most deteriorated members and highest priority (3 years) 

5. Blast-clean and re-coat the structural steel (3 years). 

6. Replace deteriorated areas of timber deck and timber curbs (3 years). 
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7. Replace the timber wearing surface (3 years). 

8. Repair the undermining to the south-east corner of the timber cribbing below the south 
rest pier, below the waterline (3 years). 

9. Replace the rotted and split timbers in the timber cribbing below the pivot piers and 
rest piers (3 years). 

10. Perform concrete repairs and crack injections in the east pier (3 years). Consider re-
facing the pier for a more complete rehabilitation that will reduce future repair contracts 
and avoid a "patchwork" appearance. 

11. Re-face and re-surface the pivot pier (3 years). 

12. Re-face and re-surface the rest piers, or completely replace them (3 years). 

13. Replace the damaged steel ladder on the east side of the north rest pier (3 years). 

14. Replace the eroded material at the west abutment and north-west embankments and 
add erosion protection such stone rip-rap (3 years). 

15. Replace the displaced slope protection stone rip-rap at the west abutment embankment 
(3 years). 

16. Flush dirt and debris from the bearing seats (on-going). 
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Top Chord      
Truss TC0 None None 4 5 Light corrosion over 30% of member. 
Coating  None None 1 1 Coating over 90% of inside surfaces is flaking. 
Truss TC1 None None 4 5 Light corrosion over 20% of top plate, 20% on inside C-channel. 
Coating  None None 2 2 20% of coating on top plate gone, 20% on inside C-channel. 
Truss TC2 None None 5 5 Light corrosion over 20% of top plate. 
Coating  None None 3 3 20% of coating on top plate gone. 
Truss TC3 None None 5 5 Light corrosion over 20% of top plate. 
Coating  None None 3 3 20% of coating on top plate gone. 
Truss TC4 None None 4 5 Light corrosion over 20% of top plate, 20% on inside C-channel. Ponding 

on top plate at west end. 
Coating  None None 2 2 20% of coating on top plate gone, 20% on inside C-channel. 
Truss TC5 None None 4 5 Light corrosion over 20% of top plate, 30% on inside C-channel. 
Coating  None None 2 2 20% of coating on top plate gone, 30% on inside C-channel. 
Truss TC6 None None 4 5 Light corrosion over 20% of top plate, 30% on inside C-channel. 
Coating  None None 2 2 20% of coating on top plate gone, 30% on inside C-channel. 
Truss TC7 None None 4 5 Light corrosion over 20% of top plate, 30% on inside C-channel. 
Coating  None None 2 2 20% of coating on top plate gone, 30% on inside C-channel. 
Truss TC8 None None 4 5 Light corrosion over 10% of member. 
Coating  None None 3 3 10% of coating has flaked off. 
Bottom Chord      
Truss BC0 None None 5 5 Light corrosion over 5% of member. 
Coating  None None 4 4 Coating over 5% of member is flaking. 
Truss BC1 None None 5 5 Light corrosion over 2% of member. 
Coating  None None 4 4 Coating over 2% of member is flaking. 
Truss BC2 None None 5 5 Light corrosion over 5% of member. 
Coating  None None 4 4 Coating over 5% of member is flaking. 
Truss BC3 None None 5 5 Light corrosion over 5% of member. 
Coating  None None 4 4 Coating over 5% of member is flaking. 
Truss BC4 None None 5 5 Light corrosion over 5% of member. 
Coating  None None 4 4 Coating over 5% of member is flaking. 
Truss BC5 None None 5 5 Light corrosion over 5% of member. 
Coating  None None 4 4 Coating over 5% of member is flaking. 
Truss BC6 None None 5 5 Light corrosion over 5% of member. 
Coating  None None 4 4 Coating over 5% of member is flaking. 
Truss BC7 None None 5 5 Light corrosion over 5% of member. 
Coating  None None 4 4 Coating over 5% of member is flaking. 
Truss BC8 None None 5 5 Light corrosion over 5% of member. 
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Coating  None None 4 4 Coating over 5% of member is flaking. 
Diagonals      
Truss D1 None None 4 5 Light corrosion over 15% of member. 
Coating  None None 3 3 15% of coating has flaked off. 
Truss D2 None None 4 5 Light corrosion over 15% of member. 
Coating  None None 3 3 15% of coating has flaked off. 
Truss D3 None None 4 5 Light corrosion over 15% of member. 
Coating  None None 3 3 15% of coating has flaked off. 
Truss D5 None None 4 5 Light corrosion over 10% of member. 
Coating  None None 1 1 Coating is flaking off in large sheets on inside faces of c-channels. 
Truss D6 None None 4 5 Light corrosion over 30% of member. 
Coating  None None 1 1 30% of coating has flaked off. 
Truss D7 None None 4 5 Light corrosion over 15% of member. 
Coating  None None 3 3 15% of coating has flaked off. 
Verticals       
Truss V1 None None 4 5 Light corrosion over 30% of member. 
Coating  None None 1 1 30% of coating has flaked off. 
Truss V2 None None 4 5 Light corrosion over 15% of member. 
Coating  None None 3 3 15% of coating has flaked off. 
Truss V3 None None 4 5 Light corrosion over 15% of member. 
Coating  None None 3 3 15% of coating has flaked off. 
Truss V4 None None 4 5 Light corrosion over 15% of member. 
Coating  None None 3 3 15% of coating has flaked off. 
Truss V5 None None 4 5 Light corrosion over 15% of member. 
Coating  None None 3 3 15% of coating has flaked off. 
Truss V6 None None 4 5 Light corrosion over 20% of member. Light pitting on inside flange at U6. 
Coating  None None 2 2 20% of coating has flaked off. 
Truss V7 None None 4 5 Light corrosion over 30% of member. 
Coating  None None 1 1 30% of coating has flaked off. 
Truss V8 None None 4 5 Light corrosion over 80% of top half of member. 
Coating  None None 1 1 80% of coating of top half of member has flaked off. 
Central Bay Bracing      
Diagonal 
Bracing 

4-5 None None 4 5 Light corrosion over 10% of members. 

Coating  None None 4 4 10% of coating has flaked off. 
Lower Connections      
Truss L0 None None 3 5 Light to medium corrosion over majority of top horizontal plate. 
Coating  None None 1 1 Coating has gone over majority of top horizontal plate. 
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Truss L1 None None 3 5 Light to medium corrosion over majority of top horizontal plate. 
Coating  None None 1 1 Coating has gone over majority of top horizontal plate. 
Truss L2 None None 3 5 Light to medium corrosion over 100% of top horizontal plate and 80% of 

vertical gusset plates. 
Coating  None None 1 1 Coating has gone over 100% of top horizontal plate and 80% of vertical 

plates. 
Truss L3 None None 3 5 Light to medium corrosion over majority of top horizontal plate. 
Coating  None None 1 1 Coating has gone over majority of top horizontal plate. 
Truss L4 None None 3 5 Light to medium corrosion over majority of top horizontal plate. 
Coating  None None 1 1 Coating has gone over majority of top horizontal plate. 
Truss L5 None None 3 5 Light to medium corrosion over majority of top horizontal plate. 
Coating  None None 1 1 Coating has gone over majority of top horizontal plate. 
Truss L6 None None 3 5 Light to medium corrosion over majority of top horizontal plate. 
Coating  None None 1 1 Coating has gone over majority of top horizontal plate. 
Truss L7 None None 3 5 Light to medium corrosion over 100% of top and bottom horizontal plates. 
Coating  None None 1 1 Coating has gone over 100% of top and bottom horizontal plates. 
Truss L8 None None 3 5 Light corrosion 50% of top horizontal plate. 
Coating  None None 1 1 Coating has gone over 50% of top horizontal plate. 
Truss L9 None None 3 5 Light to medium corrosion over majority of top horizontal plate. 
Coating  None None 1 1 Coating has gone over majority of top horizontal plate. 
Upper Connections      
Truss U1 None None 4 5 Rust jacking and light corrosion over 70% of top plate on D0. 
Coating  None None 1 1 30% of coating gone on top plate, 80% on top plate of D0. 
Truss U2 None None 4 5 Light corrosion over 30% of top plate due to coating failure. 
Coating  None None 1 1 30% of coating gone on top plate. 
Truss U3 None None 4 4 Upper plate bent due to rust jacking. Light corrosion over 90% of top plate 

due to coating failure. 
Coating  None None 1 1 90% of coating gone on top plate. 
Truss U4 None None 4 4 Upper plate bent due to rust jacking. Light corrosion over 70% of top plate 

due to coating failure. 
Coating  None None 1 1 70% of coating gone on top plate. 
Truss U5 None None 4  4 Upper plate bent due to rust jacking. Light corrosion over 50% of top plate 

due to coating failure. 
Coating  None None 1 1 50% of coating gone on top plate. 
Truss U6 None None 4 5 Light corrosion over 30% of top plate due to coating failure. 
Coating  None None 1 1 30% of coating gone on top plate. 
Truss U7 None None 4 4 Upper plate bent due to rust jacking. Light corrosion over 30% of top plate 

due to coating failure. 
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Coating  None None 1 1 30% of coating gone on top plate. 
Truss U8 None None 4 4 Upper plate bent due to rust jacking. Light corrosion over 30% of top plate 

due to coating failure. 
Coating  None None 1 1 30% of coating gone on top plate. 

 



MCR/PCR FORMS 
PROJECT TITLE & NUMBER: Comprehensive Detailed Inspections of Bridges in Central Ontario - PCA Project No. 2011-4650-
20027340 
STRUCTURE: Hamlet Bridge (Bridge 57) – Swing Span 
ELEMENTS: South Truss 
 

Page 1 of 4 
 

Element Member 
Prev. 
MCR 

Prev. 
PCR 

New 
MCR 

New 
PCR 

Comments 

Top Chord      
Truss TC0 None None 4 5 Light corrosion over 10% of member. 
Coating  None None 3 3 10% of coating gone. 
Truss TC1 None None 4 5 Light corrosion over 20% of top plate, 10% on inside C-channel. Moss 

growing on bottom flange. 
Coating  None None 2 2 20% of coating on top plate gone, 10% on inside C-channel. 
Truss TC2 None None 4 5 Light corrosion over 20% of top plate. 
Coating  None None 3 3 20% of coating on top plate gone. 
Truss TC3 None None 4 5 Light corrosion over 20% of top plate. 
Coating  None None 3 3 20% of coating on top plate gone. 
Truss TC4 None None 4 5 Light corrosion over 20% of top plate, 30% on inside C-channel. Moss 

growing on bottom flange at west end. Ponding on top plate. 
Coating  None None 2 2 20% of coating on top plate gone, 30% on inside C-channel. 
Truss TC5 None None 4 5 Light corrosion over 20% of top plate, 10% on inside C-channel. Moss 

growing on bottom flange at west end. 
Coating  None None 2 2 20% of coating on top plate gone, 10% on inside C-channel. 
Truss TC6 None None 4 5 Light corrosion over 20% of top plate, 30% on inside C-channel. 
Coating  None None 2 2 20% of coating on top plate gone, 30% on inside C-channel. 
Truss TC7 None None 4 5 Light corrosion over 20% of top plate. 
Coating  None None 3 3 20% of coating on top plate gone. 
Truss TC8 None None 4 5 Light corrosion over 5% of member. 
Coating  None None 5 5 5% of coating gone. 
Bottom Chord      
Truss BC0 None None 4 5 Light corrosion over 40% of member. 
Coating  None None 1 1 40% of coating flaked off. 
Truss BC1 None None 4 5 Light corrosion over 40% of member. 
Coating  None None 1 1 40% of coating flaked off. 
Truss BC2 None None 4 5 Light corrosion over 40% of member. 
Coating  None None 1 1 40% of coating flaked off. 
Truss BC3 None None 4 5 Light corrosion over 40% of member. 
Coating  None None 1 1 40% of coating flaked off. 
Truss BC4 None None 4 5 Light corrosion over 40% of member. 
Coating  None None 1 1 40% of coating flaked off. 
Truss BC5 None None 4 5 Light corrosion over 40% of member. 
Coating  None None 1 1 40% of coating flaked off. 
Truss BC6 None None 4 5 Light corrosion over 20% of member. Rust jacking of plates at splice. 
Coating  None None 1 1 20% of coating flaked off. Further 30% of coating is cracked. 
Truss BC7 None None 4 5 Light corrosion over 20% of member. 
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Coating  None None 1 1 20% of coating flaked off. Further 30% of coating is cracked. 
Truss BC8 None None 4 5 Light corrosion over 20% of member. 
Coating  None None 1 1 20% of coating flaked off. Further 20% of coating is cracked. 
Diagonals      
Truss D1 None None 4 5 Light corrosion over 20% of member. 
Coating  None None 2 2 Coating is peeling off in large sheets. 
Truss D2 None None 4 5 Light corrosion over 10% of member. 
Coating  None None 3 3 10% of coating gone. 
Truss D3 None None 4 5 Light corrosion over 10% of member. 
Coating  None None 3 3 10% of coating gone. 
Truss D5 None None 4 5 Light corrosion over 30% of upper half of member. 
Coating  None None 1 1 30% of coating of upper half of member has flaked off. 
Truss D6 None None 4 5 Light corrosion over 50% of upper half of member. 
Coating  None None 1 1 50% of coating of upper half of member has flaked off. 
Truss D7 None None 4 5 Light corrosion over 10% of member. 
Coating  None None 3 3 10% of coating gone. 
Verticals       
Truss V1 None None 4 5 Light corrosion over 10% of member. 
Coating  None None 3 3 10% of coating has flaked off. 
Truss V2 None None 4 5 Light corrosion over 50% of inside flange. 
Coating  None None 1 1 50% of inside coating has flaked off. 
Truss V3 None None 4 5 Light corrosion over 30% of member. 
Coating  None None 1 1 30% of coating has flaked off. 
Truss V4 None None 4 5 Light corrosion over 30% of member. Counterweights at base of member 

will retain moisture and accelerate deterioration. 
Coating  None None 1 1 30% of coating has flaked off. 
Truss V5 None None 4 5 Light corrosion over 30% of member, and over 90% at bottom 2m. 
Coating  None None 1 1 30% of coating has flaked off, and over 90% at bottom 2m. 
Truss V6 None None 4 5 Light corrosion over 30% of member. 
Coating  None None 1 1 30% of coating has flaked off. 
Truss V7 None None 4 5 Light corrosion over 30% of member. 
Coating  None None 1 1 30% of coating has flaked off. 
Truss V8 None None 4 5 Light corrosion over 30% of member. 
Coating  None None 1 1 30% of coating has flaked off. 
Central Bay Bracing      
Diagonal 
Bracing 

4-5 None None 4 4 Bottom diagonal bracing-top layer of steel has delaminated from angle. 

Coating  None None 2 2 20% of coating has flaked off. 
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Lower Connections      
Truss L0 None None 4 5 Light corrosion over 50% of horizontal plate. 
Coating  None None 1 1 50% of horizontal plate has flaked off. 
Truss L1 None None 4 5 Light corrosion over 50% of horizontal plate. 
Coating  None None 1 1 50% of horizontal plate has flaked off. 
Truss L2 None None 4 5 Light corrosion over 50% of horizontal plate. 
Coating  None None 1 1 50% of horizontal plate has flaked off. 
Truss L3 None None 4 5 Light corrosion over 10% of horizontal plate. 
Coating  None None 1 1 50% of horizontal plate has flaked/cracked. 
Truss L4 None None 4 5 Light corrosion over 50% of horizontal plate. 
Coating  None None 1 1 50% of horizontal plate has flaked off. 
Truss L5 None None 4 5 Light corrosion over 50% of horizontal plate. 
Coating  None None 1 1 50% of horizontal plate has flaked off. 
Truss L6 None None 3 5 Light to medium corrosion over majority of top horizontal plate. 
Coating  None None 1 1 Coating has gone over majority of top horizontal plate. Coating has cracked 

on underside of bottom plate. 
Truss L7 None None 3 5 Medium corrosion on bottom gusset plate. 
Coating  None None 1 1 100% coating failure on bottom gusset plate. 
Truss L8 None None 4 5 Light corrosion over 50% of horizontal plate. 
Coating  None None 1 1 50% of horizontal plate has flaked off. 
Truss L9 None None 4 5 Light corrosion over 50% of horizontal plate. 
Coating  None None 1 1 50% of horizontal plate has flaked off. 
Upper Connections      
Truss U1 None None 4 4 Upper plate on D0 is bent due to rust jacking. Light corrosion over 20% of 

top plate. 
Coating  None None 1 1 50% of coating flaked off. 
Truss U2 None None 4 5 Light corrosion over 30% of top plate due to coating failure. 
Coating  None None 1 1 30% of coating gone on top plate. 
Truss U3 None None 4 5 Light corrosion over 70% of top plate. Bird nest on bottom flange of top 

chord. 
Coating  None None 1 1 70% of coating on top plate flaked off. 
Truss U4 None None 4 5 Light corrosion over 30% of top plate due to coating failure. 
Coating  None None 1 1 30% of coating gone on top plate. 
Truss U5 None None 4 5 Light corrosion over 30% of top plate due to coating failure. 
Coating  None None 1 1 30% of coating gone on top plate. 
Truss U6 None None 4 5 Light corrosion over 30% of top plate due to coating failure. 
Coating  None None 1 1 30% of coating gone on top plate. 
Truss U7 None None 4 4 Upper plate bent due to rust jacking. Bird nest on lower gusset plate. Light 
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corrosion over 30% of top plate due to coating failure. 
Coating  None None 1 1 30% of coating gone on top plate. 
Truss U8 None None 4 4 Upper plate bent due to rust jacking. Light corrosion over 30% of plates 

typical due to coating failure, particularly on bottom flange of C-channels. 
Coating  None None 1 1 30% of coating flaked off. 
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Floorbeams      

Floorbeam FB0 None None 3 4 Medium corrosion on 50% of underside of bottom flange. Severe corrosion 
and deep pitting on top flange and web at connection to end stringers. 
Localized section of east web at connection to S0-4 has 73% section loss 
(ultrasonic test). Localized section of east web at connection to S0-2 has 20% 
section loss (ultrasonic test). Localized section of east web at connection to 
S0-3 has 23% section loss (ultrasonic test). 

Coating  None None 3 3 50% of coating has failed on underside of bottom flange. 

Floorbeam FB1 None None 3 4 2mm pitting in web at connection to stringers typical. Medium corrosion on 
underside of top flange at connection to stringers. Localized section of west 
web at connection to S0-2 has 31% section loss (ultrasonic test). Localized 
section of east web at connection to S0-2 has 49% section loss (ultrasonic 
test). 

Coating  None None 3 3 Coating failure along base of web and edges of bottom flange, and on 
underside of top flange. 

Floorbeam FB2 None None 4 5 Localized section of web at connection to S0 has 24% section loss (ultrasonic 
test). 

Coating  None None 3 3 Coating failure along base of web and edges of bottom flange, and on 
underside of top flange. 

Floorbeam FB3 None None 3 4 Localized 2mm pitting at connecting angle to S2-1. Localized very severe 
corrosion and pitting of the web at connecting angle to S3-2 - 56% section 
loss (ultrasonic test). 

Coating  None None 3 3 Coating failure along base of web and edges of bottom flange, and on 
underside of top flange. 

Floorbeam FB4 None None 3 4 Very severe corrosion and knife-edging of bottom flange and gusset plate on 
west side at connection to bracing. 

Coating  None None 3 3 Coating failure along base of web and edges of bottom flange, and on 
underside of top flange. 

Floorbeam FB5 None None 4 5 Light to medium corrosion along bottom flange and base of web. Light 
corrosion on underside of top flange. 

Coating  None None 3 3 Coating failure along base of web and edges of bottom flange, and on 
underside of top flange. 

Floorbeam FB6 None None 4 5 Light to medium corrosion along bottom flange and base of web. Light 
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corrosion on underside of top flange. 

Coating  None None 2 3 Coating failure along base of web and bottom flange, and on underside of top 
flange. Coating on underside of bottom flange flaking/cracked along member. 

Floorbeam FB7 None None 4 5 Light to medium corrosion along bottom flange and base of web. Medium 
corrosion on underside of top flange. 

Coating  None None 2 3 Coating failure along base of web and bottom flange, and on underside of top 
flange. Coating on underside of bottom flange flaking/cracked along member. 

Floorbeam FB8 None None 3 4 Light to medium corrosion along edges of bottom flange and top and base of 
web. Medium corrosion on underside of top flange. Localized 100mm-long 
section of west web at connection to S7-2 has 27% section loss (ultrasonic 
test). Localized 100mm-long section of west bottom flange at connection to 
S7-2 has 22% section loss (ultrasonic test). 

Coating  None None 2 3 Coating failure along top and base of web, bottom flange, and on underside of 
top flange. Coating on underside of bottom flange is cracked at localized 
areas. 

Floorbeam FB9 None None 4 5 Light to medium corrosion along edges of bottom flange and base of web. 
Medium corrosion on underside of top flange. 

Coating  None None 2 3 Coating failure along base of web and edges of bottom flange, and on 
underside of top flange. Coating on underside of bottom flange is cracked 
along member. 

Stringers       

Stringer S0-1 None None 3 5 Medium corrosion on underside of bottom flange over 50% of west half. 
Severe corrosion on top flange of end stringer at connection to FB0.  Light 
corrosion on 30% of interior web face. Medium corrosion with flaking steel in 
web near connection to FB0. Severe corrosion with flaking paint and deep 
pitting at base of web at east end of stringer. Supporting angle at FB0 is 6mm 
below bottom flange of stringer. 

Coating  None None 1 1 50% of coating has failed on west half of underside of bottom flange. 30% of 
coating on interior web face has flaked off. 

Stringer S0-2 None None 3 5 Medium corrosion on 50% of underside of bottom flange. Severe corrosion on 
top flange of end stringer at connection to FB0. Rust jacking of angle 
supporting stringer at connection to FB1 has pushed angle down by 6mm. 
3mm pitting and flaking steel at base of web at FB1. Severe corrosion with 
flaking paint and deep pitting at base of web at east end of stringer. 

Coating  None None 2 2 50% of coating has failed on underside of bottom flange.  
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Stringer S0-3 None None 3 4 Medium corrosion on 50% of underside of bottom flange. Severe corrosion on 
top flange and web of end stringer at connections to FB0 and FB1. Severe 
corrosion with flaking paint and deep pitting at base of web at east end of 
stringer. Medium corrosion over 70% of inside web. 

Coating  None None 1 1 50% of coating has failed on underside of bottom flange. 70% of coating on 
inside web failed. 

Stringer S0-4 None None 3 4 Medium corrosion on 50% of underside of bottom flange. Severe corrosion 
with flaking paint and deep pitting at base of web at east end of stringer. 

Coating  None None 2 2 50% of coating has failed on underside of bottom flange. 

Stringer S0-5 None None 3 4 Medium corrosion on 50% of underside of bottom flange. Severe corrosion 
with flaking paint and deep pitting at base of web at east end of stringer. 

Coating  None None 2 2 50% of coating has failed on underside of bottom flange. 

Stringer S0-6 None None 3 4 Medium corrosion on 50% of underside of bottom flange. Severe corrosion 
with flaking paint and deep pitting at base of web at east end of stringer. 

Coating  None None 2 2 50% of coating has failed on underside of bottom flange. 

Stringer S1-1 None None 3 4 Severe corrosion with flaking paint and deep pitting at base of web at east end 
of stringer. Medium corrosion along top and base of web. 

Coating  None None 2 2 Extensive areas of coating failure on underside of bottom flange. 

Stringer S1-2 None None 3 4 Medium corrosion and flaking rust on underside of top flange and at base of 
web at several locations. Severe corrosion with flaking paint and deep pitting 
at base of web at east end of stringer. Medium corrosion along top and base 
of web. 

Coating  None None 2 2 Several areas of coating failure on web and top flange. 

Stringer S1-3 None None 3 4 Severe corrosion with flaking paint and deep pitting at base of web at east end 
of stringer. Medium corrosion along top and base of web. 

Coating  None None 2 2 Extensive areas of coating failure on underside of bottom flange. 

Stringer S1-4 None None 3 4 Severe corrosion with flaking paint and deep pitting at base of web at east end 
of stringer. Medium corrosion along top and base of web. 

Coating  None None 2 2 Extensive areas of coating failure on underside of bottom flange. 

Stringer S1-5 None None 3 4 Severe corrosion with flaking paint and deep pitting at base of web at east end 
of stringer. Medium corrosion along top and base of web. 

Coating  None None 2 2 Extensive areas of coating failure on underside of bottom flange. 

Stringer S1-6 None None 3 4 Severe corrosion with flaking paint and deep pitting at base of web at east end 
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of stringer. Medium corrosion along top and base of web. 

Coating  None None 2 2 Extensive areas of coating failure on underside of bottom flange. 

Stringer S2-1 None None 3 4 Light corrosion on bottom 125mm of web at connection to FB3. 600mm-long 
section at base of north web has 23% section loss (ultrasonic test). 

Coating  None None 3 3 Coating flaked off from bottom 125mm of web at connection to FB3. 

Stringer S2-2 None None 4 5 Extensive areas of light corrosion on underside of bottom flange. 

Coating  None None 2 2 Extensive areas of coating failure on underside of bottom flange. 

Stringer S2-3 None None 4 5 Extensive areas of light corrosion on underside of bottom flange. 

Coating  None None 2 2 Extensive areas of coating failure on underside of bottom flange. 

Stringer S2-4 None None 4 5 Extensive areas of light corrosion on underside of bottom flange. 

Coating  None None 2 2 Extensive areas of coating failure on underside of bottom flange. 

Stringer S2-5 None None 4 5 Extensive areas of light corrosion on underside of bottom flange. 

Coating  None None 2 2 Extensive areas of coating failure on underside of bottom flange. 

Stringer S2-6 None None 4 5 Extensive areas of light corrosion on underside of bottom flange. 

Coating  None None 2 2 Extensive areas of coating failure on underside of bottom flange. 

Stringer S3-1 None None 4 5 Light corrosion on bottom flange and bottom 125mm of web at connection to 
FB4. Light corrosion along length of bottom flange. Localized 2mm pitting at 
connecting angle to FB4. 

Coating  None None 3 3 Coating flaked off from bottom flange and bottom 125mm of web at 
connection to FB4. Coating failed along bottom flange. 

Stringer S3-2 None None 3 5 Localized very severe corrosion and pitting of the web and bottom flange at 
connecting angle to FB3. Medium corrosion along top of web. 

Coating  None None 1 1 50% coating failure on web. 

Stringer S3-3 None None 4 5 Extensive areas of light corrosion on web. 

Coating  None None 2 2 Extensive areas of coating failure on underside of bottom flange. 

Stringer S3-4 None None 4 5 Extensive areas of light corrosion on underside of bottom flange. 

Coating  None None 2 2 Extensive areas of coating failure on underside of bottom flange. 

Stringer S3-5 None None 4 5 Extensive areas of light corrosion on underside of bottom flange. 

Coating  None None 2 2 Extensive areas of coating failure on underside of bottom flange. 

Stringer S3-6 None None 4 5 Extensive areas of light corrosion on underside of bottom flange. 

Coating  None None 2 2 Extensive areas of coating failure on underside of bottom flange. 
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Stringer S4-1 None None 4 5 Extensive areas of light corrosion on underside of bottom flange. 

Coating  None None 2 2 Extensive areas of coating failure on underside of bottom flange. 

Stringer S4-2 None None 4 5 Extensive areas of light corrosion on underside of bottom flange. 

Coating  None None 2 2 Extensive areas of coating failure on underside of bottom flange. 

Stringer S4-3 None None 4 5 Extensive areas of light corrosion on underside of bottom flange. 

Coating  None None 2 2 Extensive areas of coating failure on underside of bottom flange. 

Stringer S4-4 None None 4 5 Extensive areas of light corrosion on underside of bottom flange. 

Coating  None None 2 2 Extensive areas of coating failure on underside of bottom flange. 

Stringer S4-5 None None 4 5 Extensive areas of light corrosion on underside of bottom flange. 

Coating  None None 2 2 Extensive areas of coating failure on underside of bottom flange. 

Stringer S4-6 None None 4 5 Extensive areas of light corrosion on underside of bottom flange. 

Coating  None None 2 2 Extensive areas of coating failure on underside of bottom flange. 

Stringer S5-1 None None 4 5 Localized medium corrosion on underside of bottom flange, and at top and 
base of web. Localized areas of 20% to 30% section losses at base of web. 

Coating  None None 3 3 Localized areas of coating failure on underside of bottom flange, and at top 
and base of web. 

Stringer S5-2 None None 4 5 Localized medium corrosion on underside of bottom flange, and at top and 
base of web. Localized areas of 20% to 30% section losses at base of web. 

Coating  None None 3 3 Localized areas of coating failure on underside of bottom flange, and at top 
and base of web. 

Stringer S5-3 None None 3 4 Severe corrosion and rust jacking on bottom flange at east end. Supporting 
bracket on FB6 has severe corrosion and rust jacking. Localized medium 
corrosion on underside of bottom flange, and at top and base of web. 
Localized areas of 20% to 30% section losses at base of web. 

Coating  None None 3 3 Coating failure on bottom flange at east end. Localized areas of coating failure 
on underside of bottom flange, and at top and base of web. 

Stringer S5-4 None None 3 5 Localized medium corrosion on underside of bottom flange, and at top and 
base of web. Localized areas of 20% to 30% section losses at base of web. 

Coating  None None 3 3 Localized areas of coating failure on underside of bottom flange, and at top 
and base of web. 

Stringer S5-5 None None 3 5 Localized medium corrosion on underside of bottom flange, and at top and 
base of web. Localized areas of 20% to 30% section losses at base of web. 
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Coating  None None 3 3 Localized areas of coating failure on underside of bottom flange, and at top 
and base of web. 

Stringer S5-6 None None 3 5 Localized medium corrosion on underside of bottom flange, and at top and 
base of web. Localized areas of 20% to 30% section losses at base of web. 

Coating  None None 3 3 Localized areas of coating failure on underside of bottom flange, and at top 
and base of web. 

Stringer S6-1 None None 3 5 Localized medium corrosion on underside of bottom flange, and at top and 
base of web. Localized areas of 20% to 30% section losses at base of web. 

Coating  None None 3 3 Localized areas of coating failure on underside of bottom flange, and at top 
and base of web. 

Stringer S6-2 None None 3 5 Gap between bottom flange and supporting bracket on FB6. Localized medium 
corrosion on underside of bottom flange, and at top and base of web. 
Localized areas of 20% to 30% section losses at base of web. 

Coating  None None 3 3 Localized areas of coating failure on underside of bottom flange, and at top 
and base of web. 

Stringer S6-3 None None 3 5 Localized medium corrosion on underside of bottom flange, and at top and 
base of web. Localized areas of 20% to 30% section losses at base of web. 

Coating  None None 3 3 Localized areas of coating failure on underside of bottom flange, and at top 
and base of web. 

Stringer S6-4 None None 3 5 Localized medium corrosion on underside of bottom flange, and at top and 
base of web. Localized areas of 20% to 30% section losses at base of web. 

Coating  None None 3 3 Localized areas of coating failure on underside of bottom flange, and at top 
and base of web. 

Stringer S6-5 None None 3 5 Localized medium corrosion on underside of bottom flange, and at top and 
base of web. Localized areas of 20% to 30% section losses at base of web. 

Coating  None None 3 3 Localized areas of coating failure on underside of bottom flange, and at top 
and base of web. 

Stringer S6-6 None None 3 5 Gap between bottom flange and supporting bracket on FB6. Localized medium 
corrosion on underside of bottom flange, and at top and base of web. 
Localized areas of 20% to 30% section losses at base of web. 

Coating  None None 3 3 Localized areas of coating failure on underside of bottom flange, and at top 
and base of web. 

Stringer S7-1 None None 3 5 Localized medium corrosion on underside of bottom flange, and at top and 
base of web. Localized areas of 20% to 30% section losses at base of web. 
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Coating  None None 3 3 Localized areas of coating failure on underside of bottom flange, and at top 
and base of web. 

Stringer S7-2 None None 3 5 Localized medium corrosion on underside of bottom flange, and at top and 
base of web. Localized areas of 20% to 30% section losses at base of web. 

Coating  None None 3 3 Localized areas of coating failure on underside of bottom flange, and at top 
and base of web. 

Stringer S7-3 None None 3 5 Localized medium corrosion on underside of bottom flange, and at top and 
base of web. Localized areas of 20% to 30% section losses at base of web. 

Coating  None None 3 3 Localized areas of coating failure on underside of bottom flange, and at top 
and base of web. 

Stringer S7-4 None None 3 5 Localized medium corrosion on underside of bottom flange, and at top and 
base of web. Localized areas of 20% to 30% section losses at base of web. 

Coating  None None 3 3 Localized areas of coating failure on underside of bottom flange, and at top 
and base of web. 

Stringer S7-5 None None 3 5 Localized medium corrosion on underside of bottom flange, and at top and 
base of web. Localized areas of 20% to 30% section losses at base of web. 
Localized 100mm-long section of south web at connection to FB8 has 33% 
section loss (ultrasonic test). 

Coating  None None 3 3 Localized areas of coating failure on underside of bottom flange, and at top 
and base of web. 

Stringer S7-6 None None 3 5 Localized medium corrosion on underside of bottom flange, and at top and 
base of web. Localized areas of 20% to 30% section losses at base of web. 

Coating  None None 3 3 Localized areas of coating failure on underside of bottom flange, and at top 
and base of web. 

Stringer S8-1 None None 3 5 Localized medium corrosion on underside of bottom flange, and at top and 
base of web. Localized areas of 20% to 30% section losses at base of web. 

Coating  None None 3 3 Localized areas of coating failure on underside of bottom flange, and at top 
and base of web. 

Stringer S8-2 None None 3 5 Localized medium corrosion on underside of bottom flange, and at top and 
base of web. Localized areas of 20% to 30% section losses at base of web. 

Coating  None None 3 3 Localized areas of coating failure on underside of bottom flange, and at top 
and base of web. 

Stringer S8-3 None None 3 5 Localized medium corrosion on underside of bottom flange, and at top and 
base of web. Localized areas of 20% to 30% section losses at base of web. 
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Coating  None None 3 3 Localized areas of coating failure on underside of bottom flange, and at top 
and base of web. 

Stringer S8-4 None None 3 5 Medium corrosion and pitting at base of web at FB9. Localized areas of coating 
failure on underside of bottom flange, and at top and base of web. Localized 
areas of 20% to 30% section losses at base of web. 

Coating  None None 4 4 Coating loss at base of web at FB9. Localized areas of coating failure on 
underside of bottom flange, and at top and base of web. 

Stringer S8-5 None None 3 5 Localized medium corrosion on underside of bottom flange, and at top and 
base of web. Localized areas of 20% to 30% section losses at base of web. 

Coating  None None 3 3 Localized areas of coating failure on underside of bottom flange, and at top 
and base of web. 

Stringer S8-6 None None 3 5 Localized medium corrosion on underside of bottom flange, and at top and 
base of web. Localized areas of 20% to 30% section losses at base of web. 

Coating  None None 3 3 Localized areas of coating failure on underside of bottom flange, and at top 
and base of web. 
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Bottom Chord Bracing     
Diagonal 
Bracing 

0S-1N None None 4 5 Light corrosion over 10% of member. 

Coating  None None 1 3 Flaking/cracked coating over majority of bottom surface of horizontal leg. 
Diagonal 
Bracing 

0N-1S None None 4 5 Light corrosion over 10% of member. 

Coating  None None 1 3 Flaking/cracked coating over majority of bottom surface of horizontal leg. 
Diagonal 
Bracing 

1S-2N None None 4 5 Light corrosion over 10% of member. 

Coating  None None 1 3 Flaking/cracked coating over majority of bottom surface of horizontal leg. 
Diagonal 
Bracing 

1N-2S None None 4 5 Light corrosion over 10% of member. 

Coating  None None 1 3 Flaking/cracked coating over majority of bottom surface of horizontal leg. 
Diagonal 
Bracing 

2S-3N None None 4 5 Light corrosion over 10% of member. 

Coating  None None 1 3 Flaking/cracked coating over majority of bottom surface of horizontal leg. 
Diagonal 
Bracing 

2N-3S None None 2 3 75mm x 50mm perforation and larger area of severe section loss in horizontal 
leg of member. Light corrosion over 10% of member. 

Coating  None None 2 2 Large areas of coating failure. 
Diagonal 
Bracing 

3S-4N None None 4 4 4mm pitting across underside of bracing member at connection to 3N-4S. 
Light corrosion over 10% of member. 

Coating  None None 2 2 Large areas of coating failure. 
Diagonal 
Bracing 

3N-4S None None 4 5 Light corrosion over 10% of member. 

Coating  None None 1 3 Flaking/cracked coating over majority of bottom surface of horizontal leg. 
Diagonal 
Bracing 

5S-6N None None 2 2 Severe corrosion and large (200mm long) perforation in horizontal leg at 
connection with 5N-6S. 

Coating  None None 1 3 Flaking coating over majority of top surface of horizontal leg and inside face of 
vertical leg. 

Diagonal 
Bracing 

5N-6S None None 4 5 Light corrosion over 10% of member. 

Coating  None None 1 3 Flaking/cracked coating over majority of bottom surface of horizontal leg. 
Diagonal 
Bracing 

6S-7N None None 4 5 Light corrosion over 10% of member. 

Coating  None None 1 3 Flaking/cracked coating over majority of bottom surface of horizontal leg. 
Diagonal 6N-7S None None 2 4 Severe pitting and 3 small perforations in S/E horizontal leg. Medium 
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Bracing corrosion along length of horizontal leg. 
Coating  None None 1 1 100% coating failure on top surface of horizontal leg. 
Diagonal 
Bracing 

7S-8N None None 4 5 Light corrosion over 10% of member. 

Coating  None None 4 4 Localized areas of coating failure (10%) 
Diagonal 
Bracing 

7N-8S None None 4 5 Severe pitting in underside of bottom flange at intersection with 7S-8N. 

Coating  None None 1 3 Coating on underside is cracked along length. 
Diagonal 
Bracing 

8S-9N None None 4 5 Light corrosion over majority of top surface of horizontal leg. 

Coating  None None 1 2 Majority of coating has failed on top surface of horizontal leg. Coating on 
underside is cracked along length. 

Diagonal 
Bracing 

8N-9S None None 4 5 Light corrosion over majority of top surface of horizontal leg. 

Coating  None None 1 2 Majority of coating has failed on top surface of horizontal leg. Coating on 
underside is cracked along length. 

Upper Sway Bracing      
Portal 
Frame 

1S-1N None None 4 4 Light corrosion over 30% of member. North diagonal members are bent. 
Water is ponding and moss is growing in bottom lateral member. 

Coating  None None 1 1 30% of coating flaked off. 
Diagonal 
Bracing 

1S-2N None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 30% of coating flaked off. 
Diagonal 
Bracing 

1N-2S None None 4 4 Member is bent horizontally at 2S. Light corrosion over 30% of member. 

Coating  None None 1 1 30% of coating flaked off. 
Diagonal 
Bracing 

2S-3N None None 4 4 Member is bent vertically at 3N. Light corrosion over 50% of member. 

Coating  None None 1 1 50% of coating flaked off. 
Diagonal 
Bracing 

2N-3S None None 4 5 Light corrosion over 50% of member. 

Coating  None None 1 1 50% of coating flaked off. 
Lateral 
Bracing 

2S-2N None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 30% of coating flaked off. 
Diagonal 
Bracing 

3S-4N None None 4 5 Light corrosion over 70% of member. 

Coating  None None 1 1 70% of coating flaked off. 
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Diagonal 
Bracing 

3N-4S None None 4 4 Light corrosion over 70% of member. Member is bent vertically and 
horizontally at 3N. 

Coating  None None 1 1 70% of coating flaked off. 
Lateral 
Bracing 

3S-3N None None 4 5 Light corrosion over 30% of member. Moss growing on bottom lateral angles. 

Coating  None None 1 1 30% of coating flaked off. 
Diagonal 
Bracing 

4N-5C None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 30% of coating flaked off. 
Diagonal 
Bracing 

4C-5N None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 30% of coating flaked off. 
Diagonal 
Bracing 

4C-5S None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 30% of coating flaked off. 
Diagonal 
Bracing 

4S-5C None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 30% of coating flaked off. 
Lateral 
Bracing 

4S-4N None None 4 4 Light corrosion over 20% of members. Moss growing on bottom lateral angle. 
Rust jacking on top horizontal plate plus light corrosion over 75% of plate. 

Coating  None None 1 1 20% of coating flaked off, 75% on top horizontal plate. 
Diagonal 
Bracing 

5S-6N None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 30% of coating flaked off. 
Diagonal 
Bracing 

5N-6S None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 30% of coating flaked off. 
Lateral 
Bracing 

5S-5N None None 4 4 Light corrosion over 20% of members, and over 100% of top plate. Top plate 
bent due to rust jacking. 

Coating  None None 1 1 20% of coating flaked off, 100% on top plate. 
Diagonal 
Bracing 

6S-7N None None 4 5 Member sagging. Light corrosion over 50% of member. 

Coating  None None 1 1 50% of coating flaked off. 
Diagonal 
Bracing 

6N-7S None None 4 5 Member sagging. Light corrosion over 50% of member. 

Coating  None None 1 1 50% of coating flaked off. 
Lateral 
Bracing 

6S-6N None None 4 5 Light corrosion over 15% of members. Moss growing on angles. 
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Coating  None None 1 1 15% of coating flaked off. 90% cracked/flaking on underside of bottom lateral 
member. 

Diagonal 
Bracing 

7S-8N None None 4 4 Member slightly bent. Light corrosion over 50% of member. 

Coating  None None 1 1 50% of coating flaked off. 
Diagonal 
Bracing 

7N-8S None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 30% of coating flaked off. 
Lateral 
Bracing 

7S-7N None None 4 5 Light corrosion over 30% of members. Moss growing on angles. 

Coating  None None 1 1 30% off coating cracked or flaking. 
Portal 
Frame 

8S-8N None None 4 4 Light corrosion over 50% of members. Moss growing on bottom plate and 
lateral angle. Water accumulating n bottom angle. Central vertical member is 
slightly bent. 

Coating  None None 1 1 50% of coating gone. 
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Primary Components 

Waterway None None 5 3 Very severe erosion up to 175mm deep along central section of the swing pier walls. 
Up to 2.5m in length of undermining of timber cribs at the south-east corner of the 
swing pier. 

Abutment 
Walls 

None None 5 6 West abutment wall is in good condition.  

Deck  None None 4 5 Timber beam at west end of deck is rotten and split along entire length and needs 
replacing. Central section of timber beam at east end of deck is rotten and split. 
South deck between FB4 and FB3 – top of 4 lateral members are splitting. Central 
deck between FB0 and FB1 – top 20 mm of 6 lateral members is rotten. North deck 
between FB8 and FB9 – 30mm deep check of 1 lateral member. Central section of 
deck is full of small holes, and light abrasion. Broken 2x4 midway between FB0 and 
FB1 and S0-3 and S0-4. 

Piers None None 2 5 Centre Swing Pier:  

Top: Several very large areas of severe scaling, including along west half of rail and 
on east and west vertical faces of pier; area of medium scaling along west section of 
rail; area of cracked grout beneath east side of rail; several wide cracks. 

Sides: Several large areas of severe and very severe scaling, particularly at the top. 
Very severe erosion along the length of the pier at the waterline (approx 300mm high 
on the east side and 430mm high on the west side). The concrete below the 
waterline on the west side of the pier is easily chipped away. 

Other: The river bed on the west side of the pier is bedrock. 
 
North Rest Pier: 

Top: Numerous narrow – wide transverse cracks; spalls at edge in S/E corner; large 
area of severe scaling at S/E corner; several areas of ponding water along 
longitudinal centreline; N/E corner of 2nd section of slab from south has settled by 
25mm; sagging of 32mm at centre of CJ between 3rd and 4th sections from south; 
wide map cracks over entire surface of wall on top of pier at north end. 

Concrete and block sides: Concrete blocks are typically 42” long by 36” high. 
Numerous large areas of severe and very severe scaling and spalled concrete in the 
sides of the concrete cap. Numerous wide vertical cracks in the side of the concrete 
cap generally at construction joints or at where two concrete blocks meet. Numerous 
long and narrow, but deep spalls/disintegration at the interface of the concrete cap 
and concrete blocks. The edges of many of the concrete blocks are rounded by 
erosion. Several large and deep spalls in the concrete blocks have exposed the steel 



MCR/PCR FORMS 
PROJECT TITLE & NUMBER: Comprehensive Detailed Inspections of Bridges in Central Ontario - PCA Project No. 2011-4650-
20027340 
STRUCTURE: Hamlet Bridge (Bridge 57) – Swing Span 
ELEMENTS: Remaining Components 
 

Page 2 of 6 
 

Element 
Prev. 
MCR 

Prev. 
PCR 

New 
MCR 

New 
PCR 

Comments 

lifting hooks. The concrete blocks generally overhang the timbers below by 75mm. 

Timber Cribbing: 

West: On the west elevation of the pier only 4 timbers are visible at the centre of the 
pier. The top timber generally overhangs the timbers below by 50mm. The timbers 
on the west elevation are in generally good condition with no undermining noted. 
Some minor rotting was noted on the corners of several timbers. At 7m from the 
north end, a 50mm wide by 125mm deep gap was noted between the ends of 
adjacent timbers at the riverbed. 

East: The top timber generally overhangs the timbers below by 50mm. The timbers 
vary in size from 8” to 12”. The top timber at the north end of the pier is loose. The 
end 125mm of one of the timbers at the north end of the pier is rotten. The 2nd 
timber from bottom at the north end of the pier has several 50mm voids in. Several 
of the bottom timbers are rotten (one each at 5m, 7m and 12m from the north end) 
for a depth of up to 150mm. The 14th timber from the top at 18m from the north end 
is rotten. 225mm of the lowest crosstie timber at 25m from the north end has rotted 
away. Two crosstie timbers at 20m from the north end have rotted to a depth of 
200mm, and one at 23m to a depth of 430mm. The end 300mm of the top timber at 
the south end is missing. The top of the top timber at 17m has split off. The ends of 
two crossties at 13m are rotten to a depth of 300mm, and the end of the top timber 
at 5m by 175mm. At 5m from the north end the 3rd timber from the top has spilt 
longitudinally, and the end 800mm of another timber has split off completely. 

Other:  

The steel ladder on the east side of the pier is severely damaged and should be 
replaced. The river bed to the east of the pier is covered in approximately 150mm of 
silt, with up to 600mm of silt on the west side. The river bed in the north-west corner 
has around 700mm of silt. Water depth on east side ranges from 6.73m (5m from 
north end) to 4.09m (25m from north end). Water depth on west side ranges from 
1.30m (20m from north end) to 2.13m (5m from north end). The water depth at the 
north-east corner is 6.55m.  
 
South Rest Pier: 

Top: Several narrow – wide transverse cracks; large areas of medium to severe 
scaling; several areas of ponding water along longitudinal centreline; sagging of 
25mm at centre of 2nd section from south; severe scaling and map cracks over entire 
surface of wall on top of pier at south end. Large cracks and a small tree growing 
between steel nosing plates at south end 
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Prev. 
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New 
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Comments 

Concrete and block sides: Concrete blocks are typically 42” long by 36” high. 
Numerous large areas of severe and very severe scaling and spalled concrete in the 
sides of the concrete cap. Numerous wide vertical cracks in the side of the concrete 
cap generally at construction joints or at where two concrete blocks meet. Numerous 
long and narrow, but deep spalls/disintegration at the interface of the concrete cap 
and concrete blocks. The edges of many of the concrete blocks are rounded by 
erosion. Several large and deep spalls in the concrete blocks have exposed the steel 
lifting hooks. There is a large void beneath the steel nosing plates at the south end. 
The concrete blocks generally overhang the timbers below by 75mm to 200mm. 

Timber Cribbing:  

West: On the west elevation of the pier only 3 timbers are visible at the centre of the 
pier. The top timber generally overhangs the timbers below by 50mm. The timbers 
on the west elevation are in generally good condition with no undermining noted. The 
ends of the crossties at the south end of the west side are generally rotten. 

East: The top timber generally overhangs the timbers below by 50mm. The timbers 
on the east elevation are in generally good condition. There is a 330mm gap between 
the cribbing and the riverbed at the south-east corner of the pier that tapers to 0mm 
over a length of approximately 2.5m. There are several 250mmx250mm voids (one 
each at 13m, 15m and 25m from the south end) in the cribbing where the ends of 
the longitudinal timbers have rotted away. 

Other:  

The river bed to the east of the pier is covered in large rocks and sections of 
concrete. Water depth on east side ranges from 4.17m (south end) to 2.08m (north 
end). Water depth on west side ranges from 2.44m (5m from south end) to 1.93m 
(15m from south end). 
 
East Pier:  

Base: Consists of grout/concrete filled bags with a concrete cap. No 
defects/undermining noted. Grout/concrete bags at base of pier are easily chipped 
away. River bed has up to 150mm silt over large rocks. Approx 150mm of concrete 
cap below water line at time of inspection. 2 un-armoured hydro cables at south end 
of pier on river bed.  

Concrete Cap: Numerous transverse cracks and areas of map cracking in inclined 
section, particularly at both north and south ends. Several areas of severe scaling 
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and disintegration on upper vertical shaft. Very long narrow areas of severe 
disintegration and spalling at interface of inclined section and lower pier shaft at 
north and south ends. Large delaminated area at base of inclined section at south-
west corner. Horizontal cracks with efflorescence at N/W corner and south end of 
upper shaft. Efflorescence leaking from bottom edge of inclined section on west side. 

Wearing 
Surface 

None None 4 3 North boards: 300mm of all boards at the west end are rotten. #5 boards (south 
board) at east and west ends are rotten, and need replacing. 75mm at the south 
edge of #5 sounds hollow and has light abrasion along entire length of the deck. 
Board #4 at east end is rotten and needs replacing. East end of board #4 between 
FB0 and FB1 is rotten. West end (100mm) of board #1 between FB1 and FB2 is 
rotten. 1500mm long section of boards #3, #4, #5 rotten at FB2. Plywood shim 
beneath wearing surface boards at east end of deck is rotten. 

South boards: 1st and 2nd # 2 boards from east are rotten and need replacing. 75mm 
at north edge of board #1 sounds hollow and has light abrasion along entire length of 
deck. 100mm long section of board #3 between FB6 and FB7 is rotten. 1000mm 
section of board #2 at FB5 is rotten. Board #5 between FB3 and FB4 is rotten and 
needs replacing. 1800mm long section of board #3 at FB3 rotten. 500mm and 
700mm long sections of board #3 at FB1 rotten. 1800mm long section of board #2 
between FB0 and FB1 rotten. 

Structural 
Steel Coatings 
on Primary 
Components 

None None 1 1 The coating system is in poor condition throughout, with extensive areas of cracked 
and flaking coating typically noted, permitting corrosion to develop on the steel 
members. Laboratory tests on the coating system indicate that it contains levels of 
lead above current acceptable limits. 

Pivot 
Structural 
Steel 

None None 3 4 Localized section of west bottom flange of girder beneath FB4 has 500mm-long 
section of 23% section loss (ultrasonic test). Coating has failed over 50% of girders, 
with light to severe corrosion, particularly on bottom flange. Severe section loss of 
bottom flange and rivet heads at connections with bracing members, including 
perforations on gusset plates. Ends of bracing severely corroded at connections. 
Central girder previously strengthened to repair cracks at bottom of web – cracks 
welded and vertical stiffeners added ~10 years ago. Localized section of north-west 
bottom flange of hub at pivot has 200mm-long section of 55% section loss (ultrasonic 
test). Localized section of bottom flange of member connecting 2 hub members at 
pivot has 150mmx50mm perforation. Top and bottom gusset plates connecting hub 
member and diagonal bracing at pivot has 50% section loss. 

Secondary Components 

Embankments 
not Supporting 

None None 4 5 10% erosion at the end of and adjacent to the north-west wingwall due to water 
runoff from the roadway. There is also a large tree growing near the wingwall. No 
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Foundations erosion noted in the south-west embankments. Small trees growing in front of West 
Abutment wall. Some erosion of embankment material in front of West Abutment 
wall. 

Ballast Walls None None 6 6 West ballast wall is in good condition. No significant defects other than a single 
vertical crack and a rust stain were noted. 

Wingwalls None None 5 6 Small areas of light honeycombing and medium scaling on the north-west wingwall. 

Bearing Seats None None 6 6 West bearing seat is in good condition. The east bearing seat on the east pier is in 
good condition. Accumulation of dirt and debris typically noted. No significant defects 
noted. 

Joints None None 5 4 The joints at west and east end of bridge are open joints, allowing dirt, debris and 
rain/snow to fall onto the bearing seats.  

Curbs None None 5 5 Light abrasion along the length of curbs, and minor splits and checks typical.  
Member at west end of north curb is loose and splitting longitudinally. The member 
between FB3 and FB4 on the south curb has a 6mm longitudinal split along its length. 
The north and south members at the east end are not tapered.  

Approach 
Slabs 

None None 5 5 Areas of light ravelling at centreline and south side of approach wearing surface, and 
light abrasion on end dam. End dam is sloped to allow smooth passage onto bridge 
but creates uneven ride for vehicles. 

Railings None None 3 3 The railings do not meet current CHBDC crash test requirements. 
North railing: Bottom connecting bolt at west side of FB8 is loose; bottom connecting 
bolt at east side of FB5 is loose; impact damage to 2 lattice at east of FB6, 1 lattice 
and baluster at FB5, the baluster at FB4, the bottom rail and baluster at FB3, the 
bottom rail between FB1 and FB2, and the end baluster between FB3 and FB4. 
South railing: Bottom connecting bolt at FB3 is loose; missing bolt on bottom rail 
west side of FB6; missing bolt at connection to post between FB8 and FB9; impact 
damage to bottom rail and lattice between FB1 and FB2, the bottom rail east of FB3, 
the baluster at FB5, the baluster at FB6, and 2 balusters at FB8. 
Coating has failed on at least 30% of lattice and at least 50% of top and bottom rails, 
with light to medium corrosion developing.   

Approach 
railings 

None None 1 1 The railings do not meet current CHBDC crash test requirements. 
The steel cables on both the north and south sides of the west approach have tension 
loss. The west end of the steel cable on the south side of the approach is attached to 
a road sign post. The first 10 (ten) posts at the east end on the south side are 
completely rotten.  
The steel tube railing on the north side of the approach has slight impact damage and 
small areas of coating failure. The steel tube railing posts on the south side only have 
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2 of 4 anchor bolts installed. 

Structural 
Steel Coatings 
on Secondary 
Components 

None None 1 1 The coating system is in very poor condition throughout, with extensive areas of 
cracked and flaking coating typically noted, permitting corrosion to develop on the 
steel members. Laboratory tests on the coating system indicate that it contains levels 
of lead above current acceptable limits. 

Auxiliary Components 

Slope 
Protection 

None None 5 5 Some slope protection stones at the West Abutment embankment have been 
displaced. 

Signs  None None N/A N/A The street name and traffic light sign posts on the west approach are not vertical. 
The bottom bolt is missing from the “slippery road” sign at the west end of the north 
truss. The “hazard close to edge of road” sign at the west end of the south truss is 
loose and has some impact damage. The “stop here on red signal” sign on west 
approach is loose. 

Utilities None None N/A N/A The light at the south-west corner of the truss is broken.  
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INSPECTION FORM 
 
NAME: Hamlet Bridge (Bridge 57) – Fixed Span 
LOCATION: Canning Road, Hamlet, Ontario 
YEAR CONSTRUCTED: Circa 1905-1922 * 

 

 
SOUTH ELEVATION 

  
SOUTH ELEVATION 

 

Notes: 

1. Steel through-truss simply-supported 
single span bridge. 

2. Timber deck and timber plank wearing 
surface. 

3. Concrete west pier with grout-filled 
bag sub-structure beneath the 
waterline.  

4. Concrete east abutment. 

* Superstructure built circa 1905, 
substructures built circa 1915-1922 

CROSS-SECTION  
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INSPECTION FORM 
 
 

NAME: Hamlet Bridge (Bridge 57) – Fixed Span 
LOCATION: Canning Road, Hamlet, Ontario 
YEAR CONSTRUCTED: 1905-1922 
TYPE OF INSPECTION: Comprehensive Detailed Inspection 
Original Design:   Unknown 
Drawings Available: Yes 
Previous Inspection Report Date: None 
Author: N/A 
Current Inspection Date: September 28 and 29, 2011 
Inspectors: Patrick Mergel, P.Eng., ing.; Ben MacMaster, P.Eng.; 

Peter Harvey, EIT. 
Temperature:  15°C-21°C (28th); 13°C-18°C (29th);  
Weather:  Rain a.m., sunny p.m. (28th); Mainly cloudy, late 

thunderstorms (29th) 
Equipment:  Dive boat supplied by Lower Lakes Marine; 

Pontoon boat supplied by Loon Wing Lift Services; 
Bucket truck supplied by Rostance Electric. 

Previous Condition Rating: None 
Previous Functional Rating: None 
Current Structural Condition Rating: 2 
Current Functional Rating: 2 
 

ELEMENT OBSERVATION CONDITION 
RATING 

PRIORITY 
CODE 

PHOTO 
NO. 

Waterway (P) Minor erosion noted at east 
embankment. 

5 D  

Foundations (P) Gradual east abutment movements over 
time reported by bridge operator.  Some 
out-of-plumbness noted.  Possible 
distress on east abutment from bridge 
superstructure. 
 

2 B F5-F7  

Abutments (P) Condition rating based on PCR of 
abutment wall and wingwalls. 
Large areas of severe scaling, 
delaminations and spalling below the 
east abutment wall horizontal 
construction joint. The majority of the 
east bearing seat is covered in dirt and 
debris. The top of the abutment wall has 
tilted west towards the river, indicating 
that movement may have taken place. 

Several wide vertical cracks and areas of 
spalling and delaminated concrete noted 
in the east ballast wall. 

The north-east wingwall has wide gaps 
at the horizontal and vertical 
construction joints, with some vegetation 
growing through. Areas of spalling and 
disintegration, plus some wide cracks 
also noted.  

The south-east wingwall has wide gaps 
at the horizontal construction joints, an 

2 B/M F5-F9 



Comprehensive Detailed Inspection and Structure Evaluation Report    
Hamlet Bridge (Bridge 57) – Fixed Span  March 2012 

 

Appendix A Page A2-3 

ELEMENT OBSERVATION CONDITION 
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PRIORITY 
CODE 

PHOTO 
NO. 

area of spalling/disintegration at the 
base of vertical construction joint, plus 
some medium cracks. The top of the 
south-east wingwall has tilted towards 
the south, indicating that movement 
may have taken place. 
 

Girders 
(Trusses) (P) 

V1N is twisted about its longitudinal axis 
along its full length. V6N is bent at base 
due to impact damage. Localized area of 
10% (south truss) to 30% section loss 
(north truss) in south flange at 
connection with diagonal member of the 
lateral bracing, and severe localized 
corrosion and section loss of inside 
flange at base of the members is typical. 
Coatings are typically cracking and 
peeling at base of member. 

At diagonal D2N, there is a turnbuckle 
splice near bottom of L2N-U3N, and 
impact damage to inside member of 
U2N-L3N. At diagonal D3N, there is a 
turnbuckle splice near bottom of 
member U3N-L4N. At diagonal D4N, 
there is a clamped splice at base of U4N-
L5N. 5% of coating has typically flaked 
off. 

Extreme (>90%) section loss of the 
bottom chord I-bars at the east end of 
the north and south trusses with only 
approximately 1/16 of the original 
bottom bars remaining. Severe corrosion 
of the bottom bar of the bottom chord I-
bars BC0 at west end of both north and 
south trusses, with localized 30% and 
40% section loss respectively. Typical 
30-40% corrosion of bottom I-bar 
member at most connections. 

10% of coating has typically flaked off 
from the top plates channels on the top 
chords, allowing light corrosion to 
develop. 

1 A  
 

(With 
urgent 
repairs 
already 

complete) 

F12-F22 

Floor System 
(P) 

Condition rating based on floor beam 
MCR. 

Floor beams: Extensive areas of coating 
loss and light to very severe corrosion on 
majority of members. Severe localized 
section loss of many members, including 
top flanges at stringers, and webs near 
bottom flanges. 

Stringers: out-of-straightness noted in 
the stringers when viewed longitudinally 
from the east abutment. Approximately 
20% of coatings have failed on each 
stringer, leading to light to medium 
corrosion. Some primer coat is also 
typically exposed. 

3 B F22,F23, 
F25 
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Coatings (P, S) The coatings are in generally poor 
condition, with extensive areas of 
cracking and flaking noted, permitting 
corrosion to develop on the steel 
members. Red lead primer observed and 
confirmed by testing. South truss coating 
is a darker shade of blue than the north 
truss coating. 

1 B F12,F13, 
F14,F19, 

F20, 
F21,F22, 
F23,F25 

Deck (P) Transverse beam at west end of deck is 
severely rotted. Light splitting and 
rotting at numerous locations, with some 
end splits noted. Accumulation of dirt 
and debris on north section. 

5 B/M F24,F26, 
F27,F28 

Wearing 
Surface (P) 

Minor splits, checks and wear typical 
along length of deck of north and south 
sections of wearing surface. The boards 
at the east and west ends of the deck 
are generally rotten. Numerous other 
boards along the length of the deck have 
long sections of severe rotting. 

Inside edges of the boards either side of 
the central longitudinal section of deck 
sound hollow and have light abrasion 
along entire length of the deck.   
 

4 B F24,F26 

Pin and Hanger 
Bearings (P) 

Very severe corrosion and section loss of 
the north and south pins and housing at 
L7. Ultrasonic testing indicated no cracks 
in bolts or pins at connections. 

2 B F12,F21, 
F22 

Piers (P) Observed that the grouted bags under 
the concrete pier are soft and easily 
chipped with a hammer. 

Numerous transverse cracks and areas 
of map cracking in the inclined section of 
the concrete pier , particularly at the 
north and south ends, and a large 
delaminated area at the base in the 
south-west corner. Very long narrow 
areas of severe disintegration and 
spalling at the interface of the inclined 
and vertical sections of the concrete 
pier. Efflorescence observed at the 
bottom edge of the inclined section on 
the west side. Several areas of severe 
scaling, severe disintegration and 
horizontal cracks with efflorescence on 
the upper vertical shaft.  

4 B F10, F11 

Curbs (S) Minor abrasion, checks and splits typical 
on both curb faces. Several sections 
have severe longitudinal splits. East end 
of north and south curbs are rotten. 
Spacer block beneath south curb at west 
end has split into two pieces. 

4 B F27,F28 

Bottom Chord 
Bracing (S) 

Extensive areas of coating failure, with 
large areas of exposed primer and light 

4 D F23 
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to medium corrosion typical. 
 

Upper Sway 
Bracing (S) 

Impact damage has shifted bottom 
lateral member of west portal frame up 
and to the east by around 150 mm, and 
top lateral member is bent at south end. 
Bottom flange of top lateral member of 
east portal frame is bent at south end. 
Up to 30% of coatings have flaked off 
leading to light corrosion. 

3 B F13 

Deck Joints (S) The open joints at the west and east 
ends of the bridge are allowing dirt, 
debris and rain/snow to fall onto the 
bearing seats. 

3 D F8, F24 

Approaches (S) Wide transverse cracks at the east end 
of the east approach, areas of ponding, 
and several asphalt patch repairs. 

4 B F4 

Railings (S) The bridge railings do not meet current 
CHBDC crash-tested standards for bridge 
barriers. 

Coatings have failed on at least 50% of 
the original post and lattice railing 
system with extensive light corrosion. 
The south panel is bent around the end 
diagonal.  

Several angles and hooks connecting the 
steel tube and cable railing system to 
the trusses are bent. Small localized 
areas of coating failure with light 
corrosion. Several locations of minor 
impact damage to the top rail. 

4 B F10, F33 

Guiderails (S) The guiderails do not meet current MTO 
standards. The timber posts and steel 
cable railings on the east approach are in 
poor condition. The north-east and 
south-east cables are not tight. The two 
end posts are rotten on both the north-
east and south-east railings. 

1 A F34 

Bearings (S) The north-west and south-west roller 
bearing assemblies are both out of 
alignment and off the bearing plates. 

2 B F29, F30 

Embankments 
(S) 

Severe erosion of the north-east 
embankment at the end of the wingwall 
due to water run-off has eroded the soil 
around the end post of the steel cable 
railing. 

2 A F4,F6,F7, 
F32,F34 

Slope Protection 
(A) 

The majority of slope protection stones 
in front of the east abutment sheet piling 
have been washed away. 

1 A F7 
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Signs (A) The “Slippery road” at the south-east 
corner of the truss has impact damage 
and is also loose. Impact damage to the 
“hazard close to edge of road” sign at 
the south-east corner of truss. 

N/A A/M F4 

Utilities (A) There are two un-armoured cables on 
the river bed at the south end of the 
pier. 

N/A D  

 
RECOMMENDATIONS 
 
1. Replace or repair the north and south bottom chord members at the east end of the 

bridge (Temporary repairs already completed, permanent repairs to be completed 
within 1 year).  Consider replacing the entire bottom chord if the current bridge is to 
be left in service for an extended period of time.  Replace the entire bottom chord 
within 3 years in any case. 

2. Replace the steel cable guiderail in the east approach (1 year). 

3. Replace the eroded material at the north-east embankment. Add slope protection 
measures such as stone rip-rap (1 year). 

4. Replace the displaced slope protection stones at the east abutment (1 year). 

5. Replace the damaged signs and secure loose signs (1 year). 

6. Patch the depressions in the east approach wearing surface asphalt wearing surface to 
prevent ponding, and rout and seal cracks (1 year). 

7. Blast-clean and re-coat the structural steel (3 years). 

8. Replace the roller bearings at the west end of the bridge (3 years). 

9. Replace deteriorated areas of the timber deck and curbs (3 years).   

10. Replace the timber wearing surface (3 years). 

11. Repair or replace the impact-damaged portal frame members (3 years). 

12. Perform concrete repairs and crack injections on the pier (3 years). Consider re-facing 
the pier for a more complete rehabilitation that will reduce future repair contracts and 
avoid a "patchwork" appearance. 

13. Replace the north and south pins and housing at L7 (3 years). 

14. Perform concrete repairs and crack injection and/or re-facing at the east abutment (3 
years).   If the bridge is to be replaced, recommended to completely re-face the east 
abutment or replace the abutment entirely. 

15. Flush dirt and debris from bearing seats and deck (on-going). 
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New 
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New PCR Comments 

Top Chord       

Truss TC0 None None 4 5 Light corrosion over 10% of member. 

Coating  None None 4 4 10% of coating has flaked off. 

Truss TC1 None None 4 5 Light corrosion over 10% of member. Bird nest on bottom plate at west 
end. 

Coating  None None 4 4 10% of coating has flaked off. 

Truss TC2 None None 4 5 Light corrosion over 10% of member.  

Coating  None None 4 4 10% of top plate coating has flaked off. 

Truss TC3 None None 4 5 Light corrosion over 10% of member.  

Coating  None None 4 4 10% of top plate coating has flaked off. 

Truss TC4 None None 4 5 Light corrosion over 10% of member.  

Coating  None None 4 4 10% of top plate coating has flaked off. 

Truss TC5 None None 4 5 Light corrosion over 10% of member.  

Coating  None None 4 4 10% of top plate coating has flaked off. 

Truss TC6 None None 4 5 Light corrosion over 10% of member. 

Coating  None None 4 4 10% of coating has flaked off. 

Bottom Chord      

Truss BC0 None None 3 4 Very severe corrosion and 30% section loss of the bottom section of the 
bottom chord I-bar members at west end. 

Coating  None None 4 4 10% of coating has flaked off. 

Truss BC1 None None 4 5 Medium to severe corrosion at connections. Light corrosion over 10% of 
member. 

Coating  None None 4 4 10% of coating has flaked off. 

Truss BC2 None None 4 5 Medium to severe corrosion at connections. Light corrosion over 10% of 
member. 

Coating  None None 4 4 10% of coating has flaked off. 

Truss BC3 None None 4 5 Medium to severe corrosion at connections. Light corrosion over 10% of 
member. 

Coating  None None 4 4 10% of coating has flaked off. 

Truss BC4 None None 4 5 Medium to severe corrosion at connections. Light corrosion over 10% of 
member. 
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Coating  None None 4 4 10% of coating has flaked off. 

Truss BC5 None None 4 5 Medium to severe corrosion at connections. Light corrosion over 10% of 
member. 

Coating  None None 4 4 10% of coating has flaked off. 

Truss BC6 None None 1 1 Extreme (>90%) section loss of bottom chord members at east end – 
only 1/16 of original section remains. 

Coating  None None 4 4 10% of coating has flaked off. 

Intermediate Chord      

Truss IC1 None None 5 5 Light corrosion over 5% of member. 

Coating  None None 5 5 5% of coating has flaked off. 

Truss IC2 None None 5 5 Light corrosion over 2% of member. 

Coating  None None 5 5 2% of coating has flaked off. 

Truss IC3 None None 5 5 Light corrosion over 2% of member. 

Coating  None None 5 5 2% of coating has flaked off. 

Truss IC4 None None 5 5 Light corrosion over 2% of member. 

Coating  None None 5 5 2% of coating has flaked off. 

Truss IC5 None None 5 5 Light corrosion over 5% of member. 

Coating  None None 5 5 5% of coating has flaked off. 

Diagonals       

Truss D1 None None 5 5 Light corrosion over less than 5% of member. 

Coating  None None 5 5 Less than 5% of coating has flaked off. 

Truss D2 None None 4 5 Turnbuckle splice near bottom of member L2-U3. Light corrosion over 
5% of member. Impact damage to inside member of U2-L3. 

Coating  None None 5 5 5% of coating has flaked off. 

Truss D3 None None 5 5 Turnbuckle splice near bottom of member U3-L4. Light corrosion over 
5% of member. 

Coating  None None 5 5 5% of coating has flaked off. 

Truss D4 None None 5 5 Clamped splice at base of U4-L5. Light corrosion at top connection. 

Coating  None None 5 5 Coating is flaking at top connection. 

Truss D5 None None 5 5 Light corrosion over 5% of member. 

Coating  None None 5 5 5% of coating has flaked off. 
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Verticals       

Truss V1 None None 3 4 Member is twisted about longitudinal axis along full length. Localized 
area of 30% section loss in south flange at connection with diagonal 
member of the lateral bracing. Severe localized corrosion and section 
loss of inside flange at base of member. 

Coating  None None 4 4 Coating is cracking and peeling at base of member. 

Truss V2 None None 4 5 Localized area of 30% section loss in south flange at connection with 
diagonal member of the lateral bracing. Severe localized corrosion and 
section loss of inside flange at base of member. 

Coating  None None 4 4 Coating is cracking and peeling at base of member. 

Truss V3 None None 4 5 Localized area of 30% section loss in south flange at connection with 
diagonal member of the lateral bracing. Severe localized corrosion and 
section loss of inside flange at base of member. 

Coating  None None 4 4 Coating is cracking and peeling at base of member. 

Truss V4 None None 3 4 Localized area of 30% section loss in south flange at connection with 
diagonal member of the lateral bracing. Localized area of 70% section 
loss of south-east flange at base of member (ultrasonic test). 

Coating  None None 4 4 Coating is cracking and peeling at base of member. 

Truss V5 None None 4 5 Localized area of 30% section loss in south flange at connection with 
diagonal member of the lateral bracing. Localized area of 35% section 
loss of south-east flange at base of member (ultrasonic test).  

Coating  None None 4 4 Coating is cracking and peeling at base of member. 

Truss V6 None None 3 4 Localized area of 30% section loss in south flange at connection with 
diagonal member of the lateral bracing. Member is bent at base due to 
previous impact damage. Severe localized corrosion and section loss of 
inside flange at base of member. 

Coating  None None 4 4 Coating is cracking and peeling at base of member. 

Lower Connections      

Truss L0 None None 3 5 Light to medium corrosion over 50% of connection. 

Coating  None None 1 1 50% of coating has flaked off. 

Truss L1 None None 3 5 Light to medium corrosion over 50% of connection. 

Coating  None None 1 1 50% of coating has flaked off. 

Truss L2 None None 3 5 Light to medium corrosion over 50% of connection. 
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Coating  None None 1 1 50% of coating has flaked off. 

Truss L3 None None 3 5 Light to medium corrosion over 50% of connection. 

Coating  None None 1 1 50% of coating has flaked off. 

Truss L4 None None 3 5 Light to medium corrosion over 50% of connection. 

Coating  None None 1 1 50% of coating has flaked off. 

Truss L5 None None 3 5 Light to medium corrosion over 50% of connection. 

Coating  None None 1 1 50% of coating has flaked off. 

Truss L6 None None 3 5 Light to medium corrosion over 50% of connection. 

Coating  None None 1 1 50% of coating has flaked off. 

Truss L7 None None 3 5 Light to medium corrosion over 50% of connection. 

Coating  None None 1 1 50% of coating has flaked off. 

Upper Connections      

Truss U1 None None 5 5 Light corrosion over 20% of top plate, 5% overall. 

Coating  None None 5 5 Coating has flaked off over 20% of top plate, 5% overall. 

Truss U2 None None 5 5 Light corrosion over 20% of top plate, 5% overall. 

Coating  None None 5 5 Coating has flaked off over 20% of top plate, 5% overall. 

Truss U3 None None 5 5 Light corrosion over 20% of top plate, 5% overall. 

Coating  None None 5 5 Coating has flaked off over 20% of top plate, 5% overall. 

Truss U4 None None 5 5 Light corrosion over 20% of top plate, 5% overall. 

Coating  None None 5 5 Coating has flaked off over 20% of top plate, 5% overall. 

Truss U5 None None 5 5 Light corrosion over 20% of top plate, 5% overall. 

Coating  None None 5 5 Coating has flaked off over 20% of top plate, 5% overall. 

Truss U6 None None 5 5 Light corrosion over 20% of top plate, 5% overall. 

Coating  None None 5 5 Coating has flaked off over 20% of top plate. 
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Top Chord       

Truss TC0 None None 4 5 Light corrosion over 10% of member. 

Coating  None None 4 4 10% of coating has flaked off. 

Truss TC1 None None 4 5 Light corrosion over 10% of member. 

Coating  None None 4 4 10% of coating has flaked off. 

Truss TC2 None None 4 5 Light corrosion over 10% of member. 

Coating  None None 4 4 10% of coating has flaked off. 

Truss TC3 None None 4 5 Light corrosion over 10% of member. 

Coating  None None 4 4 10% of coating has flaked off. 

Truss TC4 None None 4 5 Light corrosion over 10% of member. 

Coating  None None 4 4 10% of coating has flaked off. 

Truss TC5 None None 4 5 Light corrosion over 10% of member. 

Coating  None None 4 4 10% of coating has flaked off. 

Truss TC6 None None 4 5 Light corrosion over 10% of member. 

Coating  None None 4 4 10% of coating has flaked off. 

Bottom Chord      

Truss BC0 None None 3 4 Very severe corrosion and 40% section loss of the bottom section of the 
bottom chord I-bar members at west end. 

Coating  None None 4 4 10% of coating has flaked off. 

Truss BC1 None None 4 5 Medium to severe corrosion at connections. Light corrosion over 10% of 
member. 

Coating  None None 4 4 10% of coating has flaked off. 

Truss BC2 None None 4 5 Medium to severe corrosion at connections. Light corrosion over 10% of 
member. 

Coating  None None 4 4 10% of coating has flaked off. 

Truss BC3 None None 4 5 Medium to severe corrosion at connections. Light corrosion over 10% of 
member. 

Coating  None None 4 4 10% of coating has flaked off. 

Truss BC4 None None 4 5 Medium to severe corrosion at connections. Light corrosion over 10% of 
member. 

Coating  None None 4 4 10% of coating has flaked off. 



MCR/PCR FORMS 
PROJECT TITLE & NUMBER: Comprehensive Detailed Inspections of Bridges in Central Ontario - PCA Project No. 2011-4650-
20027340 
STRUCTURE: Hamlet Bridge (Bridge 57) – Fixed Span 
ELEMENTS: South Truss 
 

Page 2 of 4 
 

Element Member 
Prev. 
MCR 

Prev. 
PCR 

New 
MCR 

New 
PCR 

Comments 

Truss BC5 None None 4 5 Medium to severe corrosion at connections. Light corrosion over 10% of 
member. 

Coating  None None 4 4 10% of coating has flaked off. 

Truss BC6 None None 1 1 Extreme (>90%) section loss of bottom chord members at east end – only 
1/16 of original section remains. 

Coating  None None 4 4 10% of coating has flaked off. 

Intermediate Chord      

Truss IC1 None None 5 5 Light corrosion over 5% of member. 

Coating  None None 5 5 5% of coating has flaked off. 

Truss IC2 None None 5 5 Light corrosion over 2% of member. 

Coating  None None 5 5 2% of coating has flaked off. 

Truss IC3 None None 5 5 Light corrosion over 2% of member. 

Coating  None None 5 5 2% of coating has flaked off. 

Truss IC4 None None 5 5 Light corrosion over 2% of member. 

Coating  None None 5 5 2% of coating has flaked off. 

Truss IC5 None None 5 5 Light corrosion over 5% of member. 

Coating  None None 5 5 5% of coating has flaked off. 

Diagonals       

Truss D1 None None 5 5 Light corrosion over less than 5% of member. 

Coating  None None 5 5 Less than 5% of coating has flaked off. 

Truss D2 None None 5 5 Light corrosion over less than 5% of member. 

Coating  None None 5 5 Less than 5% of coating has flaked off. 

Truss D3 None None 5 5 Light corrosion over less than 5% of member. 

Coating  None None 5 5 Less than 5% of coating has flaked off. 

Truss D4 None None 5 5 Light corrosion over less than 5% of member. 

Coating  None None 5 5 Less than 5% of coating has flaked off. 

Truss D5 None None 5 5 Light corrosion over less than 5% of member. 

Coating  None None 5 5 Less than 5% of coating has flaked off. 

Verticals       

Truss V1 None None 4 5 Localized area of 10% section loss in south flange at connection with 
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diagonal member of the lateral bracing. Severe localized corrosion and 
section loss of inside flange at base of member. 

Coating  None None 4 4 Coating is cracking and peeling at base of member. 

Truss V2 None None 4 5 Localized area of 10% section loss in south flange at connection with 
diagonal member of the lateral bracing. Localized area of severe section 
loss of the north-west flange at the base of the member. 

Coating  None None 4 4 Coating is cracking and peeling at base of member. 

Truss V3 None None 4 5 Localized area of 10% section loss in south flange at connection with 
diagonal member of the lateral bracing. Localized area of 9% section loss 
of north-east flange at base of member (ultrasonic test). 

Coating  None None 4 4 Coating is cracking and peeling at base of member. 

Truss V4 None None 4 5 Localized area of 10% section loss in south flange at connection with 
diagonal member of the lateral bracing. Severe localized corrosion and 
section loss of inside flange at base of member.  

Coating  None None 4 4 Coating is cracking and peeling at base of member. 

Truss V5 None None 4 5 Localized area of 10% section loss in south flange at connection with 
diagonal member of the lateral bracing. Severe localized corrosion and 
section loss of inside flange at base of member. 

Coating  None None 4 4 Coating is cracking and peeling at base of member. 

Truss V6 None None 4 5 Localized area of 10% section loss in south flange at connection with 
diagonal member of the lateral bracing. Severe localized corrosion and 
section loss of inside flange at base of member. 

Coating  None None 4 4 Coating is cracking and peeling at base of member. 

Lower Connections      

Truss L0 None None 3 5 Light to medium corrosion over 50% of connection. 

Coating  None None 1 1 50% of coating has flaked off. 

Truss L1 None None 3 5 Light to medium corrosion over 50% of connection. 

Coating  None None 1 1 50% of coating has flaked off. 

Truss L2 None None 3 5 Light to medium corrosion over 50% of connection. 

Coating  None None 1 1 50% of coating has flaked off. 

Truss L3 None None 3 5 Light to medium corrosion over 50% of connection. 

Coating  None None 1 1 50% of coating has flaked off. 
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Truss L4 None None 3 5 Light to medium corrosion over 50% of connection. 

Coating  None None 1 1 50% of coating has flaked off. 

Truss L5 None None 3 5 Light to medium corrosion over 50% of connection. 

Coating  None None 1 1 50% of coating has flaked off. 

Truss L6 None None 3 5 Light to medium corrosion over 50% of connection. 

Coating  None None 1 1 50% of coating has flaked off. 

Truss L7 None None 3 5 Light to medium corrosion over 50% of connection. 

Coating  None None 1 1 50% of coating has flaked off. 

Upper Connections      

Truss U1 None None 5 5 Light corrosion over 20% of top plate, 5% overall. 

Coating  None None 5 5 Coating has flaked off over 20% of top plate, 5% overall. 

Truss U2 None None 5 5 Light corrosion over 20% of top plate, 5% overall. 

Coating  None None 5 5 Coating has flaked off over 20% of top plate, 5% overall. 

Truss U3 None None 5 5 Light corrosion over 20% of top plate, 5% overall. 

Coating  None None 5 5 Coating has flaked off over 20% of top plate, 5% overall. 

Truss U4 None None 5 5 Light corrosion over 20% of top plate, 5% overall. 

Coating  None None 5 5 Coating has flaked off over 20% of top plate, 5% overall. 

Truss U5 None None 5 5 Light corrosion over 20% of top plate, 5% overall. 

Coating  None None 5 5 Coating has flaked off over 20% of top plate, 5% overall. 

Truss U6 None None 4 5 Top plate is severely bent due to rust jacking. Light corrosion over 20% of 
top plate, 5% overall. 

Coating  None None 5 5 Coating has flaked off over 20% of top plate. 
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Floorbeams       
Floorbeam FB0 None None 3 5 Medium to severe corrosion along flanges and web. 

Coating  None None 1 1 Extensive areas of coating failure. 
Floorbeam FB1 None None 3 5 Medium to severe corrosion along flanges and web. 

Coating  None None 1 1 Extensive areas of coating failure. 
Floorbeam FB2 None None 3 4 Medium to severe corrosion along flanges and web. Localized section of 

east top flange at connection to S7 has 50% section loss (ultrasonic test). 
Coating  None None 1 1 Coating has failed over 40% of member. 

Floorbeam FB3 None None 3 4 Medium to severe corrosion along flanges and web. Localized section of 
west web at connection to S3 and S4 has 58% section loss (ultrasonic 
test). 

Coating  None None 1 1 Coating has failed over majority of member. 
Floorbeam FB4 None None 3 4 Medium to severe corrosion along flanges and web. Several localized 

sections of east web at connection to stringers have up to 45% section loss 
(ultrasonic test). 

Coating  None None 1 1 Coating has failed over majority of member. 
Floorbeam FB5 None None 3 4 Medium to severe corrosion along flanges. Localized section of west bottom 

flange has 33% section loss (ultrasonic test). 
Coating  None None 1 1 Coating failed on flanges. 

Floorbeam FB6 None None 3 4 Medium to severe corrosion along flanges. 80mm long section of west 
bottom flange has 35% section loss (ultrasonic test). 

Coating  None None 1 1 Coating failed on over 50% of member. 
Floorbeam FB7 None None 3 5 Medium to severe corrosion along flanges and web. 

Coating  None None 1 1 Extensive areas of coating failure. 
Stringers       
Stringer S1 None None 4 5 Stringer is bent along length. Light to medium corrosion on 20% of 

flanges. 
Coating  None None 3 3 Areas of coating failure along base of webs has exposed primer coat. 20% 

of coating on flanges has failed. 
Stringer S2 None None 4 5 Stringer is bent along length. Light to medium corrosion on 20% of 

flanges. 
Coating  None None 3 3 Areas of coating failure along base of webs has exposed primer coat. 20% 

of coating on flanges has failed. 
Stringer S3 None None 4 5 Stringer is bent along length. Light to medium corrosion on 20% of 

flanges. 
Coating  None None 3 3 Areas of coating failure along base of webs has exposed primer coat. 20% 
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of coating on flanges has failed. 
Stringer S4 None None 4 5 Stringer is bent along length. Light to medium corrosion on 20% of 

flanges. 
Coating  None None 3 3 Areas of coating failure along base of webs has exposed primer coat. 20% 

of coating on flanges has failed. 
Stringer S5 None None 4 5 Stringer is bent along length. Light to medium corrosion on 20% of 

flanges. 
Coating  None None 3 3 Areas of coating failure along base of webs has exposed primer coat. 20% 

of coating on flanges has failed. 
Stringer S6 None None 4 5 Stringer is bent along length. Light to medium corrosion on 20% of 

flanges. 
Coating  None None 3 3 Areas of coating failure along base of webs has exposed primer coat. 20% 

of coating on flanges has failed. 
Stringer S7 None None 4 5 Stringer is bent along length. Light to medium corrosion on 20% of 

flanges. 
Coating  None None 3 3 Areas of coating failure along base of webs has exposed primer coat. 20% 

of coating on flanges has failed. 
Stringer S8 None None 4 5 Stringer is bent along length. Light to medium corrosion on 20% of 

flanges. 
Coating  None None 3 3 Areas of coating failure along base of webs has exposed primer coat. 20% 

of coating on flanges has failed. 
Stringer S9 None None 4 5 Stringer is bent along length. Light to medium corrosion on 20% of 

flanges. 
Coating  None None 3 3 Areas of coating failure along base of webs has exposed primer coat. 20% 

of coating on flanges has failed. 

Secondary Components 

Element Member 
Prev. 
MCR 

Prev. 
PCR 

New 
MCR 

New 
PCR 

Comments 

Bottom Chord Bracing      
Diagonal 
Bracing 

0S-1N None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 At least 50% of coating has failed, with large areas of exposed primer and 
corrosion. 

Diagonal 
Bracing 

0N-1S None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 At least 50% of coating has failed, with large areas of exposed primer and 
corrosion. 
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Diagonal 
Bracing 

1S-2N None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 At least 50% of coating has failed, with large areas of exposed primer and 
corrosion. 

Diagonal 
Bracing 

1N-2S None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 At least 50% of coating has failed, with large areas of exposed primer and 
corrosion. 

Diagonal 
Bracing 

2S-3N None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 At least 50% of coating has failed, with large areas of exposed primer and 
corrosion. 

Diagonal 
Bracing 

2N-3S None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 At least 50% of coating has failed, with large areas of exposed primer and 
corrosion. 

Diagonal 
Bracing 

3S-4N None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 At least 50% of coating has failed, with large areas of exposed primer and 
corrosion. 

Diagonal 
Bracing 

3N-4S None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 At least 50% of coating has failed, with large areas of exposed primer and 
corrosion. 

Diagonal 
Bracing 

4S-5N None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 At least 50% of coating has failed, with large areas of exposed primer and 
corrosion. 

Diagonal 
Bracing 

4N-5S None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 At least 50% of coating has failed, with large areas of exposed primer and 
corrosion. 

Diagonal 
Bracing 

5S-6N None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 At least 50% of coating is flaking or cracked, with large areas of exposed 
primer and corrosion. 

Diagonal 
Bracing 

5N-6S None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 At least 50% of coating is flaking or cracked, with large areas of exposed 
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primer and corrosion. 
Diagonal 
Bracing 

6S-7N None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 At least 50% of coating is flaking or cracked, with large areas of exposed 
primer and corrosion. 

Diagonal 
Bracing 

7N-7S None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 At least 50% of coating is flaking or cracked, with large areas of exposed 
primer and corrosion. 

Upper Sway Bracing      
Portal Truss 1S-1N None None 3 3 Impact damage has shifted bottom lateral member up and to the east by 

around 150mm. Light corrosion over 20% of members. Top lateral member 
is bent at south end. 

Coating  None None 1 1 Coating has flaked off over 20% of members. 
Diagonal 
Bracing 

1S-2N None None 4 5 Light corrosion over 20% of member.  

Coating  None None 1 1 Coating has flaked off over 20% of member. 
Diagonal 
Bracing 

1N-2S None None 4 5 Light corrosion over 20% of member. Localized areas of medium corrosion 
on underside of member at end. 

Coating  None None 1 1 Coating has flaked off over 20% of member. 
Lateral 
Bracing 

2S-2N None None 4 5 Light corrosion over 10% of member. 

Coating  None None 4 4 Coating has flaked off over 10% of member. 
Diagonal 
Bracing 

2S-3N None None 4 5 Light corrosion over 20% of member.  

Coating  None None 1 1 Coating has flaked off over 20% of member. 
Diagonal 
Bracing 

2N-3S None None 4 5 Light corrosion over 20% of member.  

Coating  None None 1 1 Coating has flaked off over 20% of member. 
Lateral 
Bracing 

3S-3N None None 4 5 Light corrosion over 20% of member.  

Coating  None None 1 1 Coating has flaked off over 20% of member. 
Diagonal 
Bracing 

3S-4N None None 4 5 Light corrosion over 20% of member.  

Coating  None None 1 1 Coating has flaked off over 20% of member. 
Diagonal 
Bracing 

3N-4S None None 4 5 Light corrosion over 20% of member.  

Coating  None None 1 1 Coating has flaked off over 20% of member. 
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Lateral 
Bracing 

4S-4N None None 4 5 Light corrosion over 10% of member. West flange is deformed along 
length. 

Coating  None None 4 4 Coating has flaked off over 10% of member. 
Diagonal 
Bracing 

4S-5N None None 4 5 Light corrosion over 20% of member.  

Coating  None None 1 1 Coating has flaked off over 20% of member. 
Diagonal 
Bracing 

4N-5S None None 4 5 Light corrosion over 20% of member.  

Coating  None None 1 1 Coating has flaked off over 20% of member. 
Lateral 
Bracing 

5S-5N None None 4 5 Rust jacking at connection of diagonal member and V5 has bent connecting 
plate. 10% localized section loss in top lateral member at interface with 
south top chord. 

Coating  None None 1 1 Coating has flaked off over 30% of member. 
Diagonal 
Bracing 

5S-6N None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 Coating has flaked off over 30% of member. 
Diagonal 
Bracing 

5N-6S None None 4 5 Light corrosion over 30% of member. 

Coating  None None 1 1 Coating has flaked off over 30% of member. 
Portal Truss 6S-6N None None 3 5 Bottom flange of top lateral member is bent at south end. Light corrosion 

over 10% of member.  
Coating  None None 4 4 Coating has flaked off over 10% of member. 
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Primary Components 

Waterway None None 5 5 Minor erosion noted at east embankment. 

Foundations None None N/A 2 Suspected movement of the east abutment due to overstressing of founding soils 
beneath shallow foundation. 

Abutment Walls None None 4 2 Large areas of severe scaling and spalling below horizontal construction joint. East 
bearing seat completely covered in dirt and debris. The top of the abutment wall has 
tilted west towards the river, indicating that movement may have taken place.  

Pin and Hanger 
Bearings 

None None 2 5 Very severe corrosion and section loss of north and south pins and housing at L7. No 
evidence of cracked bolts and pins at connections were found by the ultrasonic 
testing. 

Deck  None None 5 5 Entire transverse beam at west end of deck is rotten. Small holes along central 
section. Splits and light rotting at numerous locations, accumulations of dirt and 
debris. Some end splits in members.  

Pier None None 4 5 Base: Consists of grout/concrete filled bags with a concrete cap. No 
defects/undermining noted. Grout/concrete bags at base of pier are easily chipped 
away. River bed has up to 150mm over large rocks. Approx 150mm of concrete cap 
below water line at time of inspection.  

Concrete Cap: Numerous transverse cracks and areas of map cracking in inclined 
section, particularly at both north and south ends. Several areas of severe scaling and 
disintegration on upper vertical shaft. Very long narrow areas of severe disintegration 
and spalling at interface of inclined section and lower pier shaft at north and south 
ends. Large delaminated area at base of inclined section at south-west corner. 
Horizontal cracks with efflorescence at N/W corner and south end of upper shaft. 
Efflorescence leaking from bottom edge of inclined section on west side. 

Wearing Surface None None 4 3 North: West 500mm of planks #2 and #3 (from north) are rotten. West 700mm of 
plank #4 (from north) are rotten Edge 3” of south plank rotten and split along length 
of deck. Board #5 at FB1 has rotten section 600mm long. Board #5 at FB6 has rotten 
section 600mm, board #3 at FB6 has rotten section 200mm long. Minor splits, checks 
and wear typical along length of deck.  

South: Edge 3” of north plank rotten and split along length of deck. East 400mm of 
boards #2 and #3 are rotten. Board #4 between FB5 and FB6 has large rotten area 
1250mm long with checking. Boards #2 and #3 between FB2 and FB3 have rotten 
areas of 500mm long and 1500mm long respectively. 500mm long rotten section at 
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FB4 of plank #5, and 800mm rotten section of plank #2 between FB1 and FB2. Minor 
splits, checks and wear typical along length of deck. 

Structural Steel 
Coatings on 
Primary 
Components 

None None 1 1 The coating system is in localized poor condition throughout, with extensive areas of 
cracked and flaking coating typically noted, permitting corrosion to develop on the 
steel members. Laboratory tests on the coating system indicate that it contains levels 
of lead above current acceptable limits. 

Secondary Components 

Embankments 
not Supporting 
Foundations 

None None 2 5 Severe erosion of north-east embankment at end of wingwall due to water run-off has 
eroded soil around end post of steel cable railing 

Ballast Walls None None 4 5 Several wide vertical cracks and areas of spalling and delaminated concrete. 

Wingwalls None None 4 2 North-east: Wide gaps at horizontal and vertical construction joints, with some 
vegetation growing through. Areas of spalling and disintegration, plus some wide 
cracks.  
South-east: Wide gaps at horizontal construction joints. Area of spalling/disintegration 
at base of vertical construction joint, plus some medium cracks. The top of the south-
east wingwall has tilted towards the south, indicating that movement may have taken 
place. 

Bearings None None 2 2 North-west and south west roller bearing assemblies are broken and the west roller is 
not on either top or bottom plates. 

Joints None None 3 4 The joints at the west and east ends of the bridge are open joints, allowing dirt, debris 
and rain/snow to fall onto the bearing seats. 

Curbs None None 4 4 Minor abrasion, checks and splits typical on both curb faces. 
North: West of FB2, 25mm wide end split – replace member. End 400mm at east end 
is rotting. 
South: east end has almost entirely rotted away around anchor bolt and should be 
replaced. 25mm wide split in curb member to west of FB3, impact damage to bolt - 
replace member. Spacer block beneath curb at west end has split into two pieces. 

Approach Slabs None None 4 5 Wide transverse cracks at east end of east approach, areas of ponding, and several 
asphalt patch repairs. 

Railings None None 4 4 The railings do not meet current CHBDC crash-test requirements.  
With lattice: Light corrosion and coating failure over 50% of area. South panel is bent 
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Element 
Prev. 
MCR 

Prev. 
PCR 

New 
MCR 

New 
PCR 

Comments 

around end diagonal. Hook connecting bottom rail to D6 south has severe impact 
damage. Angles connecting top and bottom north rails to V6 are bent. 
Steel tube and steel cable: angles connecting south cable to post at FB2 and FB5 are 
bent; angles connecting north rails to post at FB3 and FB6 are bent; 2% coating 
failure with light corrosion; minor impact damage to top rail at some locations. 

Approach 
railings 

None None 1 1 The railings do not meet current CHBDC crash-test requirements. The timber posts 
and steel cable railings on the east approach are in poor condition. The north-east and 
south-east cables are not tight. The two end posts are rotten on both the north-east 
and south-east railings. 

Structural Steel 
Coatings on 
Secondary 
Components 

None None 1 1 The coating system is in localized poor condition throughout, with extensive areas of 
cracked and flaking coating typically noted, permitting corrosion to develop on the 
steel members. Laboratory tests on the coating system indicate that it contains levels 
of lead above current acceptable limits. 

Auxiliary Components 

Slope Protection None None 1 5 The majority of slope protection in front of the east abutment sheet piling has been 
washed away. 

Signs  None None N/A N/A Impact damage to “Slippery road” on south-east corner of truss, sign is also loose. 
Impact damage to “hazard close to edge of road” sign at south-east corner of truss. 

Utilities None None N/A N/A 2 un-armoured cables at south end of pier on river bed. 
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Photo S1: North elevation. 

 
 

 
Photo S2: South elevation. 
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Photo S3: South elevation. 

 
 

 
Photo S4: Looking east from the west approach. 

 



Comprehensive Detailed Inspection and Structure Evaluation Report  
Hamlet Bridge (Bridge 57) – Swing Span March 2012  

 

Appendix B                                           Page B1-3                                            

 
Photo S5: West approach. Note leaning traffic light and road signs. 

 
 

 
Photo S6: East abutment/pier. 
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Photo S7: East pier. Note the typical cracks with efflorescence and areas of spalling and 

disintegration. 
 

 
Photo S8: West elevation of the north section of the rest pier. 
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Photo S9: West elevation of the south section of the rest pier. 

 
 

 
Photo S10: Top of the south section of the rest pier. Note the areas of ponding water. 
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Photo S11: Top of the north section of the rest pier.  

 
 

 
Photo S12: Typical wide transverse cracks in the top of the rest pier concrete cap. 
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Photo S13: East side of the south section of the rest pier.  Typical wide cracks and large 

spalled areas in the concrete cap and blocks.   
 

 
Photo S14: South-east corner of the rest pier.  Typical wide cracks and large spalled areas 

in the concrete cap and blocks. Note the void beneath the steel plates. 
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Photo S15: The ladder on the east side of the north section of the rest pier is bent in the 

downstream direction. 
 

 
Photo S16: Large spalled section in the concrete cap on the west side of the south section of 

the rest pier. 
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Photo S17: South-east corner of the central swing pier.  Very severe erosion of the walls at 

the waterline. 
 

 
Photo S18: North-west corner of the central swing pier.  Very severe erosion of the walls at 

the waterline, and several large areas of disintegration. 
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Photo S19: The west abutment is in good condition. Note the minor erosion of the 

embankment. 
 

 
Photo S20: The north-west wingwall exhibits areas of honeycombing and scaling. 
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Photo S21: Looking east. The truss and bracing members typically have extensive areas of 

coating failure and light corrosion. 
 

 
Photo S22: V6N – typical condition of vertical truss members with extensive areas of 

coating failure and light corrosion. 
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Photo S23: The east portal frame members exhibit the typical coating loss and light 

corrosion. Note the water collecting in the bottom member. 
 

 
Photo S24: The upper lateral bracing members are typically bent. 
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Photo S25: The north diagonal member in the west portal frame is bent. 

 
 

 
Photo S26: Looking east from the west embankment. Note the typical condition of the floor 

system and deck members. 
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Photo S27: South side of stringer S0-3 between F0 and FB1.  Typical condition of stringers 

with coating loss and light to medium corrosion. 
 

 
Photo S28: Typical light to medium corrosion of floor beams and stringers at floor system 

connections. 
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Photo S29: Typical gap between the supporting angle and the stringer bottom flange. 

 
 

 
Photo S30: The east side of the web of FB3 has severe localized section loss at the 

connection with stringer S3-2. 
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Photo S31: The south-east section of bracing member 6N-7S has severe pitting and three 

small perforations. 
 

 
Photo S32: Bracing member 5S-6N has a long perforation in the horizontal leg. 
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Photo S33: Very severe section loss and 75 mm x 50 mm perforation in bracing member 

2N-3S. 
 

 
Photo S34: Typical condition of the coating system and truss members at the lower 

connections. 
 



Comprehensive Detailed Inspection and Structure Evaluation Report  
Hamlet Bridge (Bridge 57) – Swing Span March 2012  

 

Appendix B                                           Page B1-18                                            

 
Photo S35: The top layers of steel of the bottom section of vertical bracing between V4S 

and V5S have delaminated. 
 

 
Photo S36: West side of V5S with extensive coating loss.  
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Photo S37: The steel members in the central pivot area typically have severe section loss, 

including perforations in gusset plates.  
 

 
Photo S38: The steel members in the central pivot area typically have severe section loss, 

including perforations in gusset plates. 
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Photo S39: Typical severe section loss of pivot girder bottom flange. 

 
 

 
Photo S40: Central section of exposed deck between FB0 and FB1.  Several deck members 
have areas of rotting. Note the typical small rot holes throughout and the abrasion on the 

edges of the inside wearing surface members. 
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.  

Photo S41: East end of central exposed section of deck.  The end deck member is rotten 
and splitting. The plywood shims beneath the wearing surface members are also rotten. 

 

 
Photo S42: The edge of the inside wearing surface boards are typically rotten. 
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Photo S43: West end of north curb.  The curb is loose and is starting to split from the west 

end. 
 

 
Photo S44: North railing at FB5.  Impact damage to end baluster and lattice. The bolt in the 

lower connection is loose. Note typical coating system condition. 
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Photo S45: Missing bolt in bottom south rail between FB8 and FB9. 

 

 
Photo S46: Impact damage to bottom rail on north railing between FB1 and FB2. 
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Photo S47: The north railing post between FB3 and FB4 is bent. 

 
 

 
Photo S48: The steel cable in the north-west approach guide rail has tension loss. 
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Photo S49: The first ten posts at the east end of the south-west guiderail are rotten (east 

post shown). 
 

 
Photo S50: The west end of the steel cable of the south-west guiderail is attached to a road 

sign post. 
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Photo S51: The sign on the west end of the north truss is missing a bolt. 
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Photo F1: South elevation. 

 
 

 
Photo F2: Partial north elevation showing both bridge spans. 
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Photo F3: Looking east. Note the typical condition of the coating on the end top chord 

members. 
 

 
Photo F4: East approach. 
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Photo F5: The north-east wingwall has wide gaps at the construction joints plus areas of 

spalling and disintegration. 
 

 
Photo F6: The south-east wingwall has wide gaps at the construction joints plus areas of 

spalling and disintegration. The wall is leaning to the south. 
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Photo F7: East abutment exhibits large areas of spalling and severe scaling. The wall is 

leaning to the west. 
 

 
Photo F8: Asphalt patch repairs in the east approach. 
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Photo F9: The east ballast wall has several vertical cracks. 

 
 

 
Photo F10: East face of the pier – numerous cracks, spalls and areas of disintegration 

noted. 
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Photo F11: Typical very wide cracks, efflorescence and spalls in the south end of the pier. 

 
 

 
Photo F12: Severe rust jacking of the top chord cover plate at U6S. 
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Photo F13: West horizontal flange of the lateral bracing member 4S-4N is deformed along 

its length. 
 

 
Photo F14: V5N – typical localized section loss of the interior flange of the vertical members 

at the connection to the vertical bracing. 
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Photo F15: V6N is bent at the base. 

 
 

 
Photo F16: V1N is twisted about its longitudinal axis. 

 



Comprehensive Detailed Inspection and Structure Evaluation Report  
Hamlet Bridge (Bridge 57) – Fixed Span March 2012  

 

Appendix B                                           Page B2-9                                            

 

 
Photo F17: Inside member of U2N-L3N is bent. 

 
 

 
Photo F18: Splice in member U4N-L5N. 
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Photo F19: North bottom chord I-bar at east end of bridge has lost more than 90% of its 

lower cross-section. 
 

 
Photo F20: Very severe section loss in the south bottom chord I-bars at the east end of 

bridge. 
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Photo F21: Severe corrosion and rust jacking of the north bottom chord I-bars at the west 

end of bridge. 
 

 
Photo F22: Typical condition of the lower truss connections and floor beams. 



Comprehensive Detailed Inspection and Structure Evaluation Report  
Hamlet Bridge (Bridge 57) – Fixed Span March 2012  

 

Appendix B                                           Page B2-12                                            

 

 
Photo F23: Typical condition of the floor beams, stringers and bottom lateral bracing. 

 
 

 
Photo F24: West end of the fixed span. Note the deteriorated timber deck member. 
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Photo F25: Looking east along the stringers.  Some stringer out-of-straightness observed. 

 
 

 
Photo F26: Typical area of rotting and checking in the timber wearing surface. 
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Photo F27: Severe rotting of the east end of the south curb. 

 
 

 
Photo F28: The block beneath the west end of the south curb has split into two pieces. 
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Photo F29: South-west bearing – the roller has twisted diagonally and is partially off the 

steel bearing plate.  
 

 
Photo F30: North-west bearing – the roller is no longer on the steel bearing plate. 
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Photo F31: Stringer bearings at east end of bridge. 

 
 

 
Photo F32: Erosion of the north-east embankment material around the guiderail post. 
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Photo F33: Typical extensive coating failure and light corrosion on the decorative railing 

panels 
 

 
Photo F34: The two end posts of the north-east guide rail are rotten. 
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NON-DESTRUCTIVE TESTING REPORTS 





























































Comprehensive Detailed Inspection and Structure Evaluation Report  
Hamlet Bridge (Bridge 57)  March 2012 

 

    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

UNDERWATER INSPECTION VIDEO OF PIERS (DVD) 
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DRAWINGS 
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APPENDIX F 
 

PAINT TESTING RESULTS 



Order Date: 20-Oct-2011 
    Report Date: 25-Oct-2011 

Fax: (613) 739-7105
Phone: (613) 738-4160 

Client PO:  

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Custody:     

Attn: Peter Harvey
Ottawa, ON K1J 7T2
1223 Michael Street, Suite 100

Certificate of Analysis

Paracel ID Client ID

Delcan(Ottawa)

 Order #: 1143205

Project: Hamlet Bridge

1143205-01 Sample #1
1143205-02 Sample #2
1143205-03 Sample #3
1143205-04 Sample #4
1143205-05 Sample #5
1143205-06 Sample #6

Approved By:
Mark Foto, M.Sc. For Dale Robertson, BSc
Laboratory Director

Page 1 of 7

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising shall be limited to the amount paid by you 
for this work, and that our employees or agents shall not under circumstances be liable to you in connection with this work



Certificate of Analysis
Client:

Report Date: 25-Oct-2011
Order Date:20-Oct-2011 

Client PO: Project Description: Hamlet Bridge
Delcan(Ottawa)

 Order #: 1143205

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 7471A - CVAA, digestion 24-Oct-11 24-Oct-11Mercury
EPA 6020 - Digestion, ICP-MS 24-Oct-11 24-Oct-11Metals

Page 2 of 7



Certificate of Analysis
Client:

Report Date: 25-Oct-2011
Order Date:20-Oct-2011 

Client PO: Project Description: Hamlet Bridge
Delcan(Ottawa)

 Order #: 1143205

Client ID: Sample #1 Sample #2 Sample #3 Sample #4
Sample Date: 29-Sep-1129-Sep-1129-Sep-1129-Sep-11

1143205-01 1143205-02 1143205-03 1143205-04Sample ID:
MDL/Units Paint Paint Paint Paint

Metals

Lead 31800649006710167005 ug/g

Mercury <2<2<2<22 ug/g

Client ID: Sample #5 Sample #6 - -
Sample Date: --29-Sep-1129-Sep-11

1143205-05 1143205-06 - -Sample ID:
MDL/Units Paint Paint - -

Metals

Lead --369060605 ug/g

Mercury --<2<22 ug/g

Page 3 of 7



Certificate of Analysis
Client:

Report Date: 25-Oct-2011
Order Date:20-Oct-2011 

Client PO: Project Description: Hamlet Bridge
Delcan(Ottawa)

 Order #: 1143205

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Metals
Lead ND 5 ug/g
Mercury ND 2 ug/g

Page 4 of 7



Certificate of Analysis
Client:

Report Date: 25-Oct-2011
Order Date:20-Oct-2011 

Client PO: Project Description: Hamlet Bridge
Delcan(Ottawa)

 Order #: 1143205

Method Quality Control: Duplicate

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Metals
Lead 5290 5 ug/g 3690 5035.6
Mercury ND 2 ug/g ND 35

Page 5 of 7



Certificate of Analysis
Client:

Report Date: 25-Oct-2011
Order Date:20-Oct-2011 

Client PO: Project Description: Hamlet Bridge
Delcan(Ottawa)

 Order #: 1143205

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units Source
Result

%REC %REC
Limit

RPD
RPD
Limit Notes 

Metals
Lead 206 148 116 70-130ug/L
Mercury 14.0 ND 93.2 70-1302 ug/g

Page 6 of 7



Certificate of Analysis
Client:

Report Date: 25-Oct-2011
Order Date:20-Oct-2011 

Client PO: Project Description: Hamlet Bridge
Delcan(Ottawa)

 Order #: 1143205

 Sample and QC Qualifiers Notes
None

 Sample Data Revisions
None

 Work Order Revisions / Comments :
None

 Other Report Notes :

MDL: Method Detection Limit
n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.
RPD: Relative percent difference.

Page 7 of 7
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GEOTECHNICAL INVESTIGATION 
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APPENDIX H 
 

DETAILED CONDITION SURVEY 
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MECHANICAL INSPECTION PHOTOGRAPHS 
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Photo M1:  The center pivot top plate mounting bolts exhibit moderate corrosion with 
moderate section loss. 

 

 

Photo M2:  One of six anchor bolts exhibits corrosion and light section loss.   
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Photo M3:  The interior of the pivot girder collects debris and standing water. 

 

 

Photo M4: There is an impression on top of the rail from the wheel as a result of 
carrying live load. 
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Photo M5: The rail support pier is undermined along a significant portion of the rail.   

 

 

Photo M6:  The balance wheel assembly and mounting bolts exhibit moderate 
corrosion and light section loss. 
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Photo M7:  Northeast End Castor Rest Plate.  Slight movement was noted between both 
end rest plates and the pier.    One of the four north rest plate anchor bolts is bent.  Also 

note the heavy wear on the rest plate due to contact with the roller. 

 

 

Photo M8:  The west end castors are no longer utilized to support the swing span.  
The end lift cylinder body, base plates, and anchor bolts exhibit light corrosion.    
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Photo M9:  North End Lift.  The base plate anchor bolts are not properly tightened. 

 

 

Photo M10:  General view of the west locking pin machinery. 
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Photo M11: The east centering lock pin does not travel far enough to engage the 
receiver. 

 

 

Photo M12: General view of the east locking pin. 
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Photo M13:  The east end of travel stop is installed with an energy absorbing pad that 
is in poor condition. 

 

 

Photo M14:  The east end of travel stop anchor bolts are in poor condition and exhibit 
evidence that the stop was impacted resulting in the anchors being slightly pulled out. 
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Photo M15:  West end of travel stop. The rest plate anchor bolt heads are cut off and 
do not secure the rest plate to the pier. 

 

 

 

Photo M16:  HPU.  One hose is abraded at a location near the hose exit from the 
operator’s house. 
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Photo M17:  The flexible hoses that connect the span drive cylinders to the hard piping 
are abraded. 

 

 

Photo M18:  The south cylinder blind end hose is nicked and exhibits blistering. 
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Photo M19:  The blind end flexible hose connecting the HPU to the piping at the pier 
exhibits a severe bend radius (less than 120 mm radius). 

 

 

Photo M20: The west locking pin hydraulic cylinder blind end hose (arrow) is damaged. 
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Photo M21:  The blind end clevis and bracket for the span drive cylinder collects debris 
and exhibits light corrosion. 

 

 

Photo M22:  East Traffic Gate.  The gate housings are in fair condition. 
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Photo M23: West Traffic Gate.  The gate arm bearings are in poor condition and appear 
heavily worn. 
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ELECTRICAL INSPECTION PHOTOGRAPHS 
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Photo E1: Existing oil filled pole mounted transformer providing 120/240V, single 
phase service for the bridge operating system. Note the lightning and fused cutouts 

used to protect the transformer installation. 

 

Photo E2: Main Distribution Panelboard. Note the building power and the bridge 
operating power is fed from this single source. 
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Photo E3: The swing span hydraulic pump motor, end lift / locking pin hydraulic pump 
motor, and solenoid valve system was replaced as part of the 1991/1992 rehabilitation 

and, as can be seen, is in good operational condition having been well installed and 
housed in the protected area of the bridge control building. 

 

Photo E4:  Swing Span Hydraulic Pump Motor. Note the gap in the motor power 
junction box. 
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Photo E5: Swing Span Hydraulic Pump Motor Starter. Note the as new condition of the 
starter (Replaced in 2009). 

 

Photo E6: PLC Controller in the wall mounted enclosure. Note the PLC controller is 
obsolete. 
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Photo E7:  Bridge Operators Control Console. Note the two pushbutton controls for 
traffic control and bridge operation and the limited indication lights for status indication. 

Additionally, note the pushbutton at the lower right hand corner is not labelled. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo E8: Bridge End Lift System. Note the corrosion on the limit switch support. 
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Photo E9:  End Lift / Locking Pin Hydraulic Pump Motor. Note the as new condition of the 
motor. 

 

Photo E10: End Lift / Locking Pin Hydraulic Pump Motor Starter. Note the starter is a 
single phase starter provided with thermal overload protection. 
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Photo E11:  West Locking Pin. Note the corrosion on the mounting plate. 

 

Photo E12: Typical Bridge Drive System Control Limit Switches. Note the debris on and 
around the limit switches. 
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Photo E13:  Typical Traffic Signal. Note the good condition of the pole and the 
signal heads. Also note the warning sign mounted on the signal pole. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo E14: West Approach Stop Bar. Note the stop bar is heavily worn. 
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Photo E15: Typical Traffic Gate. Note the gong is provided on top of the gate enclosure 
to provide audible warning for the traveling public. Also note the cutout for the hand 

crank mechanism. 

 

Photo E16: Typical Traffic Gate Equipment. Note the gate is provided with raised and 
lowered limit switch but no hand crank limit or door switches are provided. 
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Photo E17: Span Navigation Lights. 

 

Photo E18: Relay/Contactor Panel. Note the spare parts and wires stored at the bottom 
of the enclosure. Also note the wires are tagged for ease of troubleshooting. 
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Photo E19: Center Pier Submarine Cable Junction Box. Note the poor installation of 
the wires. 

 

Photo E20: Typical Junction Box. Note the spare or unused wires are not properly 
terminated. 
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10/12/2011
Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge 

Swing Span Weight

By: SRP
Checked By: BDM

Material 
Density

Section 
Area

Unit 
Weight

Length Mass
Nominal 

Mass
Added

Mass 
Added

Total 
Mass

kg/m3 mm2 kg/m m kg tonnes % tonnes tonnes

FLOOR SYSTEM

Floor Beams I 20 X 72 107.1 8 5.5 4703 4.7 5% 0.24 4.9 tonnes

48.4 kN

1.10 kN/m

Stringers I 15 X 54 80.4 6 59.7 28805 28.8 5% 1.44 30.2 tonnes

296.7 kN

0.83 kN/m

Loading Girder Flange Angles 4 - L 6 x 4 x 3/8 7850 9316 73.1 2 5.5 802 0.8 5% 0.04 0.8 tonnes

Web Plate PL 16 x 3/8 7850 13548 106.4 2 5.5 1167 1.2 5% 0.06 1.2 tonnes

20.3 kN

1.85 kN/m

Pivot Girder I 28 x 105 156.3 2 2.9 913 0.9 5% 0.05 1.0 tonnes

9.4 kN

1.61 kN/m

Pivot Diaphragm I 28 x 165 245.6 2 2.4 1198 1.2 5% 0.06 1.3 tonnes

12.3 kN

2.53 kN/m

Total floor system mass 38.2 tonnes

38242 kg

375 kN

TRUSSES

Bottom Chord 1 2-C 12 x 20.7 61.6 2 2.4 300 0.3 5% 0.02 0.3 tonnes

3.1 kN

0.6 kN/m

Bottom Chord 2 2-C 10 x 15.3 45.5 16 7.2 5219 5.2 5% 0.26 5.5 tonnes

53.8 kN

0.5 kN/m

Top Chord 1 Channels 2-C 10 x 20 59.5 2 40.0 4761 4.8 5% 0.24 5.0 tonnes

Cover Plate  PL 16 x 3/8 7850 3871 30.4 2 40.0 2430 2.4 5% 0.12 2.6 tonnes

74.1 kN

0.9 kN/m

Top Chord 2 Channels 2-C 10 x 15.3 45.5 2 28.7 2609 2.6 5% 0.13 2.7 tonnes

Cover Plate PL 16 x 3/8 7850 3871 30.4 2 28.7 1741 1.7 5% 0.09 1.8 tonnes

44.8 kN

0.8 kN/m

Diagonals 1 2-C 12 x 30 89.3 2 23.2 4148 4.1 5% 0.21 4.4 tonnes

42.7 kN

0.9 kN/m

Diagonals 2 2-C 10 x 15.3 45.5 2 46.5 4231 4.2 5% 0.21 4.4 tonnes

43.6 kN

0.5 kN/m

Verticals HP 8 x 34.3 51.0 16 9.1 7468 7.5 5% 0.37 7.8 tonnes

76.9 kN

0.5 kN/m

Total trusses mass 30.2 tonnes

30173 kg

296 kN

BRACING

Top End Ties 2-L 6 x 3-1/2 x 3/8 7850 4414 34.6 2 5.5 380 0.4 5% 0.02 0.4 tonnes

3.9 kN

0.4 kN/m

Top Ties 4-L 3 x 3 x 5/16 7850 4596 36.1 6 5.5 1188 1.2 5% 0.06 1.2 tonnes

12.2 kN

0.4 kN/m

Vertical Brace 1 2-L 31/2 x 31/2 x 3/8 7850 3200 25.1 2 5.5 276 0.3 5% 0.01 0.3 tonnes

2.8 kN

0.3 kN/m

Vertical Brace 2 2-L 3 x 3 x 5/16 7850 2298 18.0 2 24.4 879 0.9 5% 0.04 0.9 tonnes

9.1 kN

0.2 kN/m

Vertical Brace 3 2-L 3 x 3 x 5/16 7850 2298 18.0 6 15.3 1659 1.7 5% 0.08 1.7 tonnes

17.1 kN

0.2 kN/m

Vertical Brace 4 1-L 3 x 3 x 5/16 7850 1149 9.0 2 34.1 614 0.6 5% 0.03 0.6 tonnes

6.3 kN

0.1 kN/m

Top Brace 1-L 3 x 3 x 5/16 7850 1149 9.0 1 125.4 1131 1.1 5% 0.06 1.2 tonnes

11.6 kN

0.1 kN/m

Bottom Brace 1 1-L 3 x 3 x 3/8 7850 1362 10.7 1 86.9 929 0.9 5% 0.05 1.0 tonnes

9.6 kN

Description Component Section NotesNo.

Sheet: Dead Loads
Bridge Weight.xlsx
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Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge 

Swing Span Weight

By: SRP
Checked By: BDM

Material 
Density

Section 
Area

Unit 
Weight

Length Mass
Nominal 

Mass
Added

Mass 
Added

Total 
Mass

kg/m3 mm2 kg/m m kg tonnes % tonnes tonnes

Description Component Section NotesNo.

0.1 kN/m

Bottom Brace 2 1-L 31/2 x 31/2 x 3/8 7850 1600 12.6 1 36.1 453 0.5 5% 0.02 0.5 tonnes

4.7 kN

0.1 kN/m

Bottom Brace 3 1-L 6 x 31/2 x 3/8 7850 2207 17.3 1 36.1 625 0.6 5% 0.03 0.7 tonnes

6.4 kN

0.2 kN/m

Total bracing mass 8.5 tonnes

8541 kg

84 kN

RAILINGS

Railing Top Rail 1-T 4 x 21/2 x 5/16 7850 1310 10.3 2 59.7 1229 1.2 20% 0.25 1.5 tonnes

Bottom Rail 1-L 21/2 x 2 x 1/4 7851 683 5.4 2 59.7 641 0.6 20% 0.13 0.8 tonnes

Lattice Assumed 20% of top and bottom rail weight.

Post 1-L 31/2 x 3 x 5/16 7851 1245 9.8 16 1.5 234 0.2 20% 0.05 0.3 tonnes

24.8 kN

Total railings mass 2.5 tonnes

2524 kg

25 kN

TIMBER DECK

Timber Deck 2 x 4 in. 612 434050 266 1 61.0 16204 16.2 0% 0.00 16.2 tonnes

159.0 kN

Running Boards 2 x 50 in. 612 62500 38 2 61.0 4667 4.7 0% 0.00 4.7 tonnes

45.8 kN

Total timber mass 20.9 tonnes

20870 kg

205 kN

TOTAL BRIDGE WEIGHT 100 tonnes

Notes 984.4 kN

- Steel member section areas are without consideration of section loss

- Lengths and sizes are not exact 

Sheet: Dead Loads
Bridge Weight.xlsx
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Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Swing Span Evaluation

Level 1 Results

Evaluated By: SRP
 Checked By: BDM

MOMENT AND SHEAR CHECKS

D1 D2 D3 V (kN) M (kN.m) V (kN) M (kN.m) Vf (kN) Mf (kN.m) Vf (kN) Mf (kN.m) Vr (kN) Mr (kN.m) V M

Loading Girders LG S1 E3 INSP3 3.00 1.07 1.14 1.35 1.49 103 146 27 33 141 194 176 249 1207 1540 4.07 3.63

Pivot Girders PG S1 E3 INSP3 3.00 1.07 1.14 1.35 1.49 118 152 30 39 160 207 559 722 1036 969 1.05 0.71

Pivot Diaphragms PD S1 E3 INSP3 3.00 1.07 1.14 1.35 1.49 116 117 30 31 158 161 340 231 1373 1714 2.40 4.51

Floor Beams FB S2 E3 INSP3 2.75 1.06 1.12 1.30 1.42 20 28 13 20 36 52 245 341 580 522 1.56 0.97

Stringers S S3 E3 INSP3 2.50 1.05 1.10 1.25 1.35 3.1 5.5 2.6 4.6 6 11 98 152 402 298 2.99 1.40

Deck D S3 E3 INSP3 2.50 1.05 1.10 1.25 1.35 --- 0 --- 0 NA 0 --- 23 --- 23.8 --- 0.77

COMPRESSION CHECKS

D1 D2

D1 D2 D3 C (kN) C (kN) Cf (kN) C (kN) Cr (kN) C

TC1 S1 E1 INSP3 3.75 1.10 1.20 1.50 1.70 72 20 103 376 1035 1.46

TC2 S1 E1 INSP3 3.75 1.10 1.20 1.50 1.70 48 13.3 69 297 819 1.49

Verticals V S2 E1 INSP3 3.50 1.09 1.18 1.45 1.63 11 0 12 73 305 2.46

Diagonals D1 S2 E1 INSP3 3.50 1.09 1.18 1.45 1.63 102 28 144 349 1155 1.78

TENSION CHECKS

D1 D2

D1 D2 D3 T (kN) T (kN) Tf (kN) T (kN) Tr (kN) T

Bottom Chords BC2 S1 E3 INSP3 3.00 1.07 1.14 1.35 1.49 43 12.1 60 222 1148 3.29

Verticals V S2 E3 INSP3 2.75 1.06 1.12 1.30 1.42 32 13 48 252 1287 3.46

Diagonals D2 S2 E3 INSP3 2.75 1.06 1.12 1.30 1.42 41 12 57 233 1148 3.30

BEARING CHECKS

D1 D2

D1 D2 D3 P (kN) P (kN) Pf (kN) P (kN) Br (kN)

Pivot Girders PG S1 E1 INSP3 3.75 1.10 1.20 1.50 1.70 236 60 332 1117 2750 1.27

CONNECTION CHECKS

D1 D2

D1 D2 D3 V (kN) V (kN) Vf (kN) V (kN) Vr (kN)

Pivot Girder PG S1 E1 INSP3 3.75 1.10 1.20 1.50 1.7 118 30 166 559 1368 1.26

Floor Beams FB S2 E1 INSP3 3.50 1.09 1.18 1.45 1.63 20 13 37 245 550 1.28

Stringers S S3 E3 INSP3 2.50 1.05 1.10 1.25 1.35 3.1 2.6 6.1 98 367 2.73

Verticals V S2 E1 INSP3 3.50 1.09 1.18 1.45 1.63 32 13 50 252 873 2.00

D1 S2 E1 INSP3 3.50 1.09 1.18 1.45 1.63 102 28 144 349 825 1.20

D2 S2 E1 INSP3 3.50 1.09 1.18 1.45 1.63 41 12 59 233 871 2.14

Live Load Capacity 
Factor (F)D1 D2

Factored Dead Load 
Effects

Unfact. Live Load 
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Evaluation Results - Hamlet Swing Bridge.xlsx
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PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Swing Span Evaluation

Level 2 Results

Evaluated By: SRP
 Checked By: BDM

MOMENT AND SHEAR CHECKS

D1 D2 D3 V (kN) M (kN.m) V (kN) M (kN.m) Vf (kN) Mf (kN.m) Vf (kN) Mf (kN.m) Vr (kN) Mr (kN.m) V M

Loading Girders LG S1 E3 INSP3 3.00 1.07 1.14 1.35 1.49 103 146 27 33 141 194 159 226 1207 1540 4.50 4.00

Pivot Girders PG S1 E3 INSP3 3.00 1.07 1.14 1.35 1.49 118 152 30 39 160 207 504 651 1036 969 1.17 0.79

Pivot Diaphragms PD S1 E3 INSP3 3.00 1.07 1.14 1.35 1.49 116 117 30 31 158 161 306 202 1373 1714 2.66 5.16

Floor Beams FB S2 E3 INSP3 2.75 1.06 1.12 1.30 1.42 20 28 13 20 36 52 245 341 580 522 1.56 0.97

Stringers S S3 E3 INSP3 2.50 1.05 1.10 1.25 1.35 3.1 5.5 2.6 4.6 6 11 98 152 402 298 2.99 1.40

Deck D S3 E3 INSP3 2.50 1.05 1.10 1.25 1.35 0 0 0 0 NA 0 23 --- 23.8 NA 0.77

COMPRESSION CHECKS

D1 D2

D1 D2 D3 C (kN) C (kN) Cf (kN) C (kN) Cr (kN) C

TC1 S1 E1 INSP3 3.75 1.10 1.20 1.50 1.70 72 20 103 335 1035 1.64

TC2 S1 E1 INSP3 3.75 1.10 1.20 1.50 1.70 48 13.3 69 270 819 1.63

Verticals V S2 E1 INSP3 3.50 1.09 1.18 1.45 1.63 11 0 12 66 305 2.72

Diagonals D1 S2 E1 INSP3 3.50 1.09 1.18 1.45 1.63 102 28 144 316 1155 1.96

TENSION CHECKS

D1 D2

D1 D2 D3 T (kN) T (kN) Tf (kN) T (kN) Tr (kN) T

Bottom Chords BC2 S1 E3 INSP3 3.00 1.07 1.14 1.35 1.49 43 12.1 60 200 1148 3.65

Verticals V S2 E3 INSP3 2.75 1.06 1.12 1.30 1.42 32 13 48 252 1287 3.46

Diagonals D2 S2 E3 INSP3 2.75 1.06 1.12 1.30 1.42 41 12 57 214 1148 3.59

BEARING CHECKS

D1 D2

D1 D2 D3 P (kN) P (kN) Pf (kN) P (kN) Br (kN)

Pivot Girders PG S1 E1 INSP3 3.75 1.10 1.20 1.50 1.70 236 60 332 1007 2750 1.41

CONNECTION CHECKS

D1 D2

D1 D2 D3 V (kN) V (kN) Vf (kN) V (kN) Vr (kN)

Floor Beams FB S2 E1 INSP3 3.50 1.09 1.18 1.45 1.63 20 13 37 245 550 1.28

Verticals V S2 E1 INSP3 3.50 1.09 1.18 1.45 1.63 32 13 50 252 873 2.00

D1 S2 E1 INSP3 3.50 1.09 1.18 1.45 1.63 102 28 144 316 825 1.32

D2 S2 E1 INSP3 3.50 1.09 1.18 1.45 1.63 41 12 59 214 871 2.33
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PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Swing Span Evaluation

Level 3 Results

Evaluated By: SRP
 Checked By: BDM

MOMENT AND SHEAR CHECKS

D1 D2 D3 V (kN) M (kN.m) V (kN) M (kN.m) Vf (kN) Mf (kN.m) Vf (kN) Mf (kN.m) Vr (kN) Mr (kN.m) V M

Loading Girders LG S1 E3 INSP3 3.00 1.07 1.14 1.35 1.49 103 146 27 33 141 194 128 180 1207 1540 5.59 5.02

Pivot Girders PG S1 E3 INSP3 3.00 1.07 1.14 1.35 1.49 118 152 30 39 160 207 394 509 1036 969 1.49 1.01

Pivot Diaphragms PD S1 E3 INSP3 3.00 1.07 1.14 1.35 1.49 116 117 30 31 158 161 244 156 1373 1714 3.34 6.68

Floor Beam FB S2 E3 INSP3 2.75 1.06 1.12 1.30 1.42 20 28 13 20 36 52 245 341 580 522 1.56 0.97

Stringers S S3 E3 INSP3 2.50 1.05 1.10 1.25 1.35 3.1 5.5 2.6 4.6 6 11 98 152 402 298 2.99 1.40

Deck D S3 E3 INSP3 2.50 1.05 1.10 1.25 1.35 0 0 0 0 NA 0 23 --- 23.8 NA 0.77

COMPRESSION CHECKS

D1 D2

D1 D2 D3 C (kN) C (kN) Cf (kN) C (kN) Cr (kN) C

TC1 S1 E1 INSP3 3.75 1.10 1.20 1.50 1.70 72 20 103 263 1035 2.08

TC2 S1 E1 INSP3 3.75 1.10 1.20 1.50 1.70 48 13.3 69 210 819 2.10

Verticals V S2 E1 INSP3 3.50 1.09 1.18 1.45 1.63 11 0 12 52 305 3.46

Diagonals D1 S2 E1 INSP3 3.50 1.09 1.18 1.45 1.63 102 28 144 250 1155 2.48

TENSION CHECKS

D1 D2

D1 D2 D3 T (kN) T (kN) Tf (kN) T (kN) Tr (kN) T

Bottom Chords BC2 S1 E3 INSP3 3.00 1.07 1.14 1.35 1.49 43 12.1 60 157 1148 4.65

Verticals V S2 E3 INSP3 2.75 1.06 1.12 1.30 1.42 32 13 48 252 1287 3.46

Diagonals D2 S2 E3 INSP3 2.75 1.06 1.12 1.30 1.42 41 12 57 178 1148 4.32

BEARING CHECKS

D1 D2

D1 D2 D3 P (kN) P (kN) Pf (kN) P (kN) Br (kN)

Pivot Girders PG S1 E1 INSP3 3.75 1.10 1.20 1.50 1.70 236 60 332 788 2750 1.81

CONNECTION CHECKS

D1 D2

D1 D2 D3 V (kN) V (kN) Vf (kN) V (kN) Vr (kN)

Floor Beams FB S2 E1 INSP3 3.50 1.09 1.18 1.45 1.63 20 13 37 245 550 1.28

Verticals V S2 E1 INSP3 3.50 1.09 1.18 1.45 1.63 32 13 50 252 873 2.00

D1 S2 E1 INSP3 3.50 1.09 1.18 1.45 1.63 102 28 144 250 825 1.67

D2 S2 E1 INSP3 3.50 1.09 1.18 1.45 1.63 41 12 59 178 871 2.80
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Target 
Reliability 
Index, 

 Dead Load Factor, D Live Load 
Factor, L

Unfactored Dead 
Load Effects

Factored 
Dead Load 

Effects

Unfact. 
Live Load 

Effects

 Dead Load Factor, D

Factored 
Resistances 

(Rr)

Live Load Capacity 
Factor (F)D1 D2

Unfact. Live Load 
Effects

Factored 
Resistances (Rr)

Unfactored Dead Load Effects Factored Dead Load 
Effects

Top Chords/End 
Posts

Element 
Behaviour

Inspection 
Level

Inspection 
Level

Element 
Behaviour

Member Section
System 

Behaviour

Member Section
System 

Behaviour

Sheet: Level 3 
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Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Swing Span Evaluation

Timber Deck - Resistance

Evaluated By: SRP
 Checked By: BDM

REFERENCES

1. CAN/CSA S6-06 Canadian Highway Bridge Design Code (CHBDC)

SECTION PROPERTIES

b Section width = 38 mm = 1.5"

d Section height = 89 mm = 3.5"
Sx Elastic section modulus = 5.02E+04 mm3 = 1/6 * bh2

FLEXURAL RESISTANCE (Cl. 9.6.1)

 Resistance factor (flexure) = 0.90 Table 9.1
kd Load duration factor = 1.00 Cl. 9.5.3, dead and live loads
kls Lateral stability factor = 1.00 Table 9.5
km Load-sharing factor = 1.40 Cl. 9.5.6
ksb Size effect factor = 1.70 Table 9.4
fbu Bending at extreme fibre = 8.40 Table 9.12, for SPF 1/2
Mr Factored moment resistance = 0.90 kN.m = kd kls km ksb fbu S

( x 1000/38 for a 1 metre wide strip) = 23.8 kNm

Sheet: D Resistance
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12/12/2011
Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Swing Span Evaluation

Section S - Properties

Evaluated By: SRP
 Checked By: BDM

Member Type/Location: Stringer - Section S 

Member Description: I 15 X 54 

Shape No. Width Depth

Centroid 
Distance to 
Bottom of 
Section

Area
Centroidal 
Moment of 

Inertia

First 
Moment of 

Area 
Around 

Bottom of 
Section

Centroid 
Distance to 

Section 
Centroid

Second 
Moment of 

Area Around 
Bottom of 
Section

Moment of 
Inertia Around 

Section 
Centroid

b d y A Ix = b d3/12 Ay yc A yc
2 Ix + A yc

2

mm mm mm mm2 mm4 mm3 mm mm4 mm4

Top Flange 1 178 19 371.5 3387 102432 1258219 181 110933804 111036236

Web 1 9 343 190.5 3141 30776320 598354 0 0 30776320

Bottom Flange 1 178 19 9.5 3387 102432 32262 181 110933804 111036236

9915 1888835 252848792

Overall Section Depth: 381 mm Section Modulus Top (Sx): 1.33E+06 mm3

Centroid Distance From Bottom of Section: 191 mm Section Modulus Bottom (Sx) : 1.33E+06 mm3

Section Moment of Inertia (Ix): 2.53E+08 mm4 Radius of Gyration (rx) : 159.7 mm

Shape No. Depth Width

Centroid 
Distance to 

Right Side of 
Section

Area
Centroidal 
Moment of 

Inertia

First 
Moment of 

Area 
Around 

Right Side 
of Section

Centroid 
Distance to 

Section 
Centroid

Second 
Moment of 

Area Around 
Right Side of 

Section

Moment of 
Inertia Around 

Section 
Centroid

d b x A Iy = b d3/12 Ax xc A xc
2 Iy + A xc

2

mm mm mm mm2 mm4 mm3 mm mm4 mm4

Top Flange 1 178 19 88.9 3387 8922961 301112 0.0 0 8922961

Web 1 9 343 88.9 3141 21962 279232 0.0 0 21962

Bottom Flange 1 178 19 88.9 3387 8922961 301112 0.0 0 8922961

9915 881456 17867884

Overall Section Width: 178 mm Section Modulus Top (Sy): 2.01E+05 mm3

Centroid Distance From Right Side of Section: 89 mm Section Modulus Bottom (Sy): 2.01E+05 mm3

Section Moment of Inertia (Iy): 1.79E+07 mm4 Radius of Gyration (ry) : 42.5 mm

Shape No. Width Depth

Centroid 
Distance to 
Bottom of 
Section

Area
Area Above 

Plastic 
Centroid

Centroid 
Distance to 

Plastic 
Centroid

Area Below 
Plastic 

Centroid

Centroid 
Distance to 

Plastic 
Centroid

Moment of Area 
Around Plastic 

Centroid

b d y A

mm mm mm mm2 mm2 mm mm2 mm mm3

Top Flange 1 178 19 371.5 3387 3387 181 0 0 612979

Web 1 9 343 190.5 3141 1570 86 1570 86 269259

Bottom Flange 1 178 19 9.5 3387 0 0 3387 181 612979

9915 4958 4958 1495216

Iterate centroid so difference is zero

Area Difference: 0.0 mm2

Plastic Centroid Distance From Bottom of Section: 191 mm

Overall Section Depth: 381 mm

Plastic Section Modulus Zx: 1.50E+06 mm3

Shape No. Width Depth

Centroid 
Distance to 
Bottom of 
Section

Area
Area Above 

Plastic 
Centroid

Centroid 
Distance to 

Plastic 
Centroid

Area Below 
Plastic 

Centroid

Centroid 
Distance to 

Plastic 
Centroid

Moment of Area 
Around Plastic 

Centroid

b d y A

mm mm mm mm2 mm2 mm mm2 mm mm3

Top Flange 1 177.8 19.1 88.9 3387 1694 44 1694 44 150556

Web 1 9.2 342.9 88.9 3141 1570 2 1570 2 7193

Bottom Flange 1 177.8 19.1 88.9 3387 1694 44 1694 44 150556

9915 4958 4958 308305

Iterate centroid so difference is zero

Area Difference: 0.0 mm2

Plastic Centroid Distance From Bottom of Section: 89 mm

Overall Section Depth: 178 mm

Plastic Section Modulus Zy: 3.08E+05 mm3

STRONG AXIS ELASTIC PROPERTIES

WEAK AXIS ELASTIC PROPERTIES

STRONG AXIS PLASTIC PROPERTIES

WEAK AXIS PLASTIC PROPERTIES

Sheet: S Prop
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12/12/2011
Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Swing Span Evaluation

Section S - Resistance

Evaluated By: SRP
 Checked By: BDM

REFERENCES

1. CAN/CSA S6-06 Canadian Highway Bridge Design Code (CHBDC)

SECTION PROPERTIES
Es Modulus of elasticity = 200000 MPa
Fy Yield strength = 210 MPa Cl. 14.7.4.2
Gs Shear modulus = 77000 MPa
b1 Top flange width = 178 mm = 7"
t1 Top flange thickness = 19 mm = 0.75"

h Web height = 343 mm

w Web width = 9 mm = 0.4" - 1 mm
b2 Bottom flange width = 178 mm = 7"
t2 Bottom flange thickness = 19 mm = 0.75"
Zx Plastic modulus = 1.50E+06 mm3

Sx Elastic section modulus (top) = 1.33E+06 mm3

Sx Elastic section modulus (bottom) = 1.33E+06 mm3

Iy Moment of inertia = 1.79E+07 mm4

J Torsional constant = 9.07E+05 mm4 Figure C10.2
d1 = 362 mm h + t1/2 + t2/2

Cw Warping constant = 5.84E+11 mm6 Figure C10.2

x Coefficient of monosymmetry = 0.0 Figure C10.2
Aw Shear area = 3490 mm2

SECTION CLASSIFICATION  (Cl. 10.9.2)

Top Flange in Compression

b Half flange width = 89 mm

t Flange thickness = 19 mm

b/t = 4.7
Fy Plate yield strength = 210 MPa

Class 1 limit = 10.0 = 145 / sqrt(Fy)

Top flange class = Class 1

Web

h Web height = 343 mm

w Web width = 9 mm

h/w = 37.4
Fy Plate yield strength = 210 MPa

Class 1 limit = 75.9 = 1100 / sqrt(Fy)

Web class = Class 1

Section is Class 1.

FACTORED MOMENT RESISTANCE (Cl. 10.10.2)

s Steel resistance factor (bending) = 0.95 Cl. 10.5.7
Fy Yield strength = 210 MPa

Laterally Supported Members (Class 1 or 2 Sections)
Mp Plastic moment = 314 kN.m Cl. 10.10.2.2
Mr Factored moment resistance = 298 kN.m

Sheet: S Resistance
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12/12/2011
Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Swing Span Evaluation

Section S - Resistance

Evaluated By: SRP
 Checked By: BDM

SHEAR RESISTANCE (Cl. 10.10.5.1)

s Steel resistance factor (shear) = 0.95 Cl. 10.5.7
Aw Shear area = 3490 mm2

kv shear buckling coefficient = 5.34

h/w = 37.43

First limit = 80.1 = 502 sqrt (kv/Fy)

Fcr Shear buckling stress = 121 MPa = 0.577 Fy
Ft Tension field component = 0 MPa
Fs Ultimate shear stress, Fcr + Ft = 121 MPa

Vr Factored shear resistance = 402 kN = s Aw Fs

RIVETED CONNECTION (14.14.1.4)

Rivets in Shear (14.14.1.4.2)

mc Resistance factor = 0.67

t Thickness of web = 9 mm

n Number of rivets = 4

e Edge distance = 50 mm

Fu Tensile strength = 320 MPa Cl. 14.7.4.2

d Diameter of rivet = 19.1 mm

Br Factored bearing resistance = 393 kN = min(mctneFu, 3mctndFu)

r Resistance factor = 0.67

n Number of rivets = 4

m Number of shear planes = 2

Ar Area of rivet = 285 mm2

Fu Tensile strength of rivet steel = 320 MPa Cl. 14.7.4.6

Vr Factored shear resistance = 367 kN = 0.75rnmArFu

Governing Resistance = 367 kN = min(Br, Vr)

Sheet: S Resistance
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12/12/2011
Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Swing Span Evaluation

Section FB Properties

Evaluated By: SRP
 Checked By: BDM

Member Type/Location: Floor Beam - Section FB

Member Description: I 20 x 72 

Shape No. Width Depth

Centroid 
Distance to 
Bottom of 
Section

Area
Centroidal 
Moment of 

Inertia

First 
Moment of 

Area 
Around 

Bottom of 
Section

Centroid 
Distance to 

Section 
Centroid

Second 
Moment of 

Area 
Around 

Bottom of 
Section

Moment of 
Inertia 
Around 
Section 
Centroid

b d y A Ix = b d3/12 Ay yc A yc
2 Ix + A yc

2

mm mm mm mm2 mm4 mm3 mm mm4 mm4

Top Flange 1 222 20 498.2 4347 138559 2165650 240 251256426 251394985

Web 1 10 470 253.5 4662 85780772 1181865 4 86135 85866907

Bottom Flange 1 222 19 9.3 4125 118373 38271 249 254737662 254856035

13133 3385786 592117927

Overall Section Depth: 508 mm Section Modulus Top (Sx): 2.37E+06 mm3

Centroid Distance From Bottom of Section: 258 mm Section Modulus Bottom (Sx) : 2.30E+06 mm3

Section Moment of Inertia (Ix): 5.92E+08 mm4 Radius of Gyration (rx) : 212.3 mm

Shape No. Depth Width

Centroid 
Distance to 
Right Side 
of Section

Area
Centroidal 
Moment of 

Inertia

First 
Moment of 

Area 
Around 

Right Side 
of Section

Centroid 
Distance to 

Section 
Centroid

Second 
Moment of 

Area 
Around 

Right Side 
of Section

Moment of 
Inertia 
Around 
Section 
Centroid

d b x A Iy = b d3/12 Ax xc A xc
2 Iy + A xc

2

mm mm mm mm2 mm4 mm3 mm mm4 mm4

Top Flange 1 222 20 111.1 4347 17892396 483034 0.0 0 17892396

Web 1 10 470 111.1 4662 38248 518086 0.0 0 38248

Bottom Flange 1 222 19 111.1 4125 16977558 458337 0.0 0 16977558

13133 1459457 34908202

Overall Section Width: 222 mm Section Modulus Top (Sy): 3.14E+05 mm3

Centroid Distance From Right Side of Section: 111 mm Section Modulus Bottom (Sy): 3.14E+05 mm3

Section Moment of Inertia (Iy): 3.49E+07 mm4 Radius of Gyration (ry) : 51.6 mm

Sh N Width D th

Centroid 
Distance to

A
Area Above 

Pl ti

Centroid 
Distance to

Area Below 
Pl ti

Centroid 
Distance to

Moment of 
Area 

STRONG AXIS ELASTIC PROPERTIES

WEAK AXIS ELASTIC PROPERTIES

STRONG AXIS PLASTIC PROPERTIES

Shape No. Width Depth
Distance to 
Bottom of 
Section

Area Plastic 
Centroid

Distance to 
Plastic 

Centroid

Plastic 
Centroid

Distance to 
Plastic 

Centroid

Around 
Plastic 

Centroid
b d y A

mm mm mm mm2 mm2 mm mm2 mm mm3

Top Flange 1 222 20 498.2 4347 4347 234 0 0 1015062

Web 1 10 470 253.5 4662 2220 112 2442 123 548917

Bottom Flange 1 222 19 9.3 4125 0 0 4125 255 1053487

13133 6567 6567 2617466

Iterate centroid so difference is zero

Area Difference: 0.0 mm2

Plastic Centroid Distance From Bottom of Section: 265 mm

Overall Section Depth: 508 mm

Plastic Section Modulus Zx: 2.62E+06 mm3

Shape No. Width Depth

Centroid 
Distance to 
Bottom of 
Section

Area
Area Above 

Plastic 
Centroid

Centroid 
Distance to 

Plastic 
Centroid

Area Below 
Plastic 

Centroid

Centroid 
Distance to 

Plastic 
Centroid

Moment of 
Area 

Around 
Plastic 

Centroid
b d y A

mm mm mm mm2 mm2 mm mm2 mm mm3

Top Flange 1 222.3 19.6 111.1 4347 2173 56 2173 56 241517

Web 1 9.9 469.9 111.1 4662 2331 2 2331 2 11565

Bottom Flange 1 222.3 18.6 111.1 4125 2062 56 2062 56 229168

13133 6567 6567 482250

Iterate centroid so difference is zero

Area Difference: 0.0 mm2

Plastic Centroid Distance From Bottom of Section: 111 mm

Overall Section Depth: 222 mm

Plastic Section Modulus Zy: 4.82E+05 mm3

WEAK AXIS PLASTIC PROPERTIES

Sheet: FB Prop
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12/12/2011
Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Swing Span Evaluation

Section FB - Resistance

Evaluated By: SRP
 Checked By: BDM

REFERENCES

1. CAN/CSA S6-06 Canadian Highway Bridge Design Code (CHBDC)

SECTION PROPERTIES
Es Modulus of elasticity = 200000 MPa
Fy Yield strength = 210 MPa Cl. 14.7.4.2
Gs Shear modulus = 77000 MPa
b1 Top flange width = 222 mm = 8.75"
t1 Top flange thickness = 20 mm = 0.77"

h Web height = 470 mm

w Web width = 10 mm = 0.43"-1mm
b2 Bottom flange width = 222 mm = 8.75"
t2 Bottom flange thickness = 19 mm = 0.77"-1mm

L Unsupported length = 0 mm
Zx Plastic modulus = 2.62E+06 mm3

Sx Elastic section modulus (top) = 2.37E+06 mm3

Sx Elastic section modulus (bottom) = 2.30E+06 mm3

Iy Moment of inertia = 3.49E+07 mm4

J Torsional constant = 1.18E+06 mm4 Figure C10.2
d1 = 489 mm h + t1/2 + t2/2

Cw Warping constant = 2.08E+12 mm6 Figure C10.2

x Coefficient of monosymmetry = 0.0 Figure C10.2
Aw Shear area = 5040 mm2

SECTION CLASSIFICATION (Cl. 10.9.2)

Top Flange in Compression

b Half flange width = 111 mm

t Flange thickness = 20 mm

Sheet: FB Resistance
Evaluation Results - Hamlet Swing Bridge.xlsx

t Flange thickness = 20 mm

b/t = 5.7
Fy Plate yield strength = 210 MPa

Class 1 limit = 10.0 = 145 / sqrt(Fy)

Top flange class = Class 1

Web

h Web height = 470 mm

w Web width = 10 mm

h/w = 47.4
Fy Plate yield strength = 210 MPa

Class 1 limit = 75.9 = 1100 / sqrt(Fy)

Web class = Class 1

Section is Class 1.

FACTORED MOMENT RESISTANCE (Cl. 10.10.2)

s Steel resistance factor (bending) = 0.95 Cl. 10.5.7
Fy Yield strength = 210 MPa

Laterally Supported Members  (Class 1 or 2 Sections)
Mp Plastic moment = 550 kNm = Zx Fy

Mr Factored moment resistance = 522 kNm = s Mp

Sheet: FB Resistance
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12/12/2011
Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Swing Span Evaluation

Section FB - Resistance

Evaluated By: SRP
 Checked By: BDM

SHEAR RESISTANCE (Cl. 10.10.5.1)

s Steel resistance factor (shear) = 0.95 Cl. 10.5.7
Aw Shear area = 5040 mm2

kv shear buckling coefficient = 5.34

h/w = 47.4

First limit = 80.1 = 502 sqrt (kv/Fy)

Fcr Shear buckling stress = 121 MPa = 0.577 Fy
Ft Tension field component = 0 MPa
Fs Ultimate shear stress, Fcr + Ft = 121 MPa

Vr Factored shear resistance = 580 kN = s Aw Fs

RIVETED CONNECTION (14.14.1.4)

Rivets in Shear  (14.14.1.4.2)

mc Resistance factor = 0.67

t Thickness of web = 10 mm

n Number of rivets = 6

e Edge distance = 50.8 mm

Fu Tensile strength = 320 MPa Cl. 14.7.4.2

d Diameter of rivet = 19.1 mm

Br Factored bearing resistance = 648 kN = min (mctneFu, 3mctndFu)

r Resistance factor = 0.67

n Number of rivets = 6

m Number of shear planes = 2

A A f i 28 2

Sheet: FB Resistance
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Ar Area of rivet = 285 mm2

Fu Tensile strength of rivet steel = 320 MPa Cl. 14.7.4.6

Vr Factored shear resistance = 550 kN = 0.75rnmArFu

Governing Resistance = 550 kN = min(Br, Vr)

Sheet: FB Resistance
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12/12/2011
Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Swing Span Evaluation

Section PG Prop

Evaluated By: SRP
 Checked By: BDM

Member Type/Location: Pivot Girder - Section PG

Member Description: I 28 X 108 

Shape No. Width Depth

Centroid 
Distance to 
Bottom of 
Section

Area
Centroidal 
Moment of 

Inertia

First 
Moment of 

Area Around 
Bottom of 
Section

Centroid 
Distance to 

Section 
Centroid

Second 
Moment of 

Area Around 
Bottom of 
Section

Moment of 
Inertia Around 

Section 
Centroid

b d y A Ix = b d3/12 Ay yc A yc
2 Ix + A yc

2

mm mm mm mm2 mm4 mm3 mm mm4 mm4

Top Flange 1 254 21 677.8 5355 198330 3629497 330 581406313 581604643

Web 1 13 647 343.7 8466 295479197 2909410 5 180706 295659903

Bottom Flange 1 254 20 10.0 5101 171425 51217 338 583598353 583769778

18921 6590125 1461034323

Overall Section Depth: 688 mm Section Modulus Top (Sx): 4.30E+06 mm3

Centroid Distance From Bottom of Section: 348 mm Section Modulus Bottom (Sx) : 4.19E+06 mm3

Section Moment of Inertia (Ix): 1.46E+09 mm4 Radius of Gyration (rx) : 277.9 mm

Shape No. Depth Width

Centroid 
Distance to 
Right Side 
of Section

Area
Centroidal 
Moment of 

Inertia

First 
Moment of 

Area Around 
Right Side 
of Section

Centroid 
Distance to 

Section 
Centroid

Second 
Moment of 

Area Around 
Right Side 
of Section

Moment of 
Inertia Around 

Section 
Centroid

d b x A Iy = b d3/12 Ax xc A xc
2 Iy + A xc

2

mm mm mm mm2 mm4 mm3 mm mm4 mm4

Top Flange 1 254 21 127.0 5355 28789340 680063 0.0 0 28789340

Web 1 13 647 127.0 8466 120716 1075145 0.0 0 120716

Bottom Flange 1 254 20 127.0 5101 27423752 647805 0.0 0 27423752

18921 2403013 56333808

Overall Section Width: 254 mm Section Modulus Top (Sy): 4.44E+05 mm3

Centroid Distance From Right Side of Section: 127 mm Section Modulus Bottom (Sy): 4.44E+05 mm3

Section Moment of Inertia (Iy): 5.63E+07 mm4 Radius of Gyration (ry) : 54.6 mm

STRONG AXIS ELASTIC PROPERTIES

WEAK AXIS ELASTIC PROPERTIES

STRONG AXIS PLASTIC PROPERTIES

Shape No. Width Depth

Centroid 
Distance to 
Bottom of 
Section

Area
Area Above 

Plastic 
Centroid

Centroid 
Distance to 

Plastic 
Centroid

Area Below 
Plastic 

Centroid

Centroid 
Distance to 

Plastic 
Centroid

Moment of 
Area Around 

Plastic 
Centroid

b d y A

mm mm mm mm2 mm2 mm mm2 mm mm3

Top Flange 1 254 21 677.8 5355 5355 324 0 0 1737215

Web 1 13 647 343.7 8466 4106 157 4360 167 1370934

Bottom Flange 1 254 20 10.0 5101 0 0 5101 343 1751307

18921 9461 9461 4859455

Iterate centroid so difference is zero

Area Difference: 0.0 mm2

Plastic Centroid Distance From Bottom of Section: 353 mm

Overall Section Depth: 688 mm

Plastic Section Modulus Zx: 4.86E+06 mm3

Shape No. Width Depth

Centroid 
Distance to 
Bottom of 
Section

Area
Area Above 

Plastic 
Centroid

Centroid 
Distance to 

Plastic 
Centroid

Area Below 
Plastic 

Centroid

Centroid 
Distance to 

Plastic 
Centroid

Moment of 
Area Around 

Plastic 
Centroid

b d y A

mm mm mm mm2 mm2 mm mm2 mm mm3

Top Flange 1 254.0 21.1 127.0 5355 2677 64 2677 64 340032

Web 1 13.1 647.2 127.0 8466 4233 3 4233 3 27685

Bottom Flange 1 254.0 20.1 127.0 5101 2550 64 2550 64 323903

18921 9461 9461 691619

Iterate centroid so difference is zero

Area Difference: 0.0 mm2

Plastic Centroid Distance From Bottom of Section: 127 mm

Overall Section Depth: 254 mm

Plastic Section Modulus Zy: 6.92E+05 mm3

WEAK AXIS PLASTIC PROPERTIES

Sheet: PG Prop
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Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Swing Span Evaluation

Section PG - Resistance

Evaluated By: SRP
 Checked By: BDM

REFERENCES

1. CAN/CSA S6-06 Canadian Highway Bridge Design Code (CHBDC)

SECTION PROPERTIES
Es Modulus of elasticity = 200000 MPa
Fy Yield strength = 210 MPa Cl. 14.7.4.2
Gs Shear modulus = 77000 MPa
b1 Top flange width = 254 mm
t1 Top flange thickness = 21.1 mm

h Web height = 647 mm

w Web width = 13.1 mm
b2 Bottom flange width = 254 mm
t2 Bottom flange thickness = 20.1 mm

L Unsupported length = 1300 mm
Zx Plastic modulus = 4.86E+06 mm3

Sx Elastic section modulus (top) = 4.30E+06 mm3

Sx Elastic section modulus (bottom) = 4.19E+06 mm3

Iy Moment of inertia = 5.63E+07 mm4

J Torsional constant = 1.96E+06 mm4 Figure C10.2
d1 = 668 mm h + t1/2 + t2/2

Cw Warping constant = 6.26E+12 mm6 Figure C10.2

x Coefficient of monosymmetry = 0.0 Doubly symmetric
Aw Shear area = 9004 mm2

SECTION CLASSIFICATION  (Cl. 10.9.2)

Top Flange in Compression

b Half flange width = 127 mm

t Flange thickness = 21 mm

b/t = 6.0
Fy Yield strength = 210 MPa

Class 1 limit = 10.0 = 145 / sqrt(Fy)

Top flange class = Class 1

Bottom Flange in Compression

b Half flange width = 127 mm Cl. 10.9.2.2

t Flange thickness = 20 mm

b/t = 6.3
Fy Plate yield strength = 210 MPa

Class 1 limit = 10.0 = 145 / sqrt(Fy)

Bottom flange class = Class 1

Web

h Web height = 647 mm

w Web width = 13.1 mm

h/w = 49.5
Fy Plate yield strength = 210 MPa

Class 1 limit = 75.9 = 1100 / sqrt(Fy)

Web class = Class 1

Section is Class 1.

Sheet: PG Resistance
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Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Swing Span Evaluation

Section PG - Resistance

Evaluated By: SRP
 Checked By: BDM

FACTORED MOMENT RESISTANCE, CLASS 1 OR SECTIONS (Cl. 10.10.2.3)

s Steel resistance factor (bending) = 0.95 Cl. 10.5.7
Fy Yield strength = 210 MPa

2 Moment gradient coefficient = 1.74 See clause for formula; From DL analysis
B1 Geometric coefficient = 0.00 See clause for formula
B2 Geometric coefficient = 48.4 See clause for formula
Mu Critical elastic moment = 38565 kN.m

Laterally Unsupported Members
Mp Plastic moment = 1020 kN.m = s Zx Fy

0.67 Mp = 684 kN.m

Mu > 0.67 Mp
Mr Factored moment resistance = 969 kN.m Cl. 10.10.2.3

SHEAR RESISTANCE (Cl. 10.10.5.1)

s Steel resistance factor (shear) = 0.95 Cl. 10.5.7
Aw Shear area = 9004 mm2

a Stifffener spacing = 650 mm

a/h = 1.004
kv shear buckling coefficient = 9.31 See clause for formula

h/w = 49.5

First limit = 105.7 = 502 sqrt (kv / Fy)

Second Limit = 130.7 = 621 sqrt (kv / Fy)

Fcr Shear buckling stress = 121 MPa See clause for formula
Ft Tension field component = 0 MPa See clause for formula
Fs Ultimate shear stress, Fcr + Ft = 121 MPa

Vr Factored shear resistance = 1036 kN = s Aw Fs

BEARING RESISTANCE (10.10.8)

Web Crippling and Yielding (Cl. 10.10.8.1)

w Web thickness = 13 mm

t Flange thickness = 26 mm Additional plate at pintle bearing

N Length of bearing = 533 mm
Fy Yield strength = 210 MPa

Location > member depth from end? = Yes

Not at Member End (> Depth From End)

bi Resistance factor = 0.80
Br Fact. web compressive resistance (i) = 1739 kN = bi w (N + 10t) Fy

Br Fact. web compressive resistance (ii) = 1286 kN = 1.45bi w2 sqrt(FyEs)
Governing resistance = 1286 kN Not including stiffeners

Sheet: PG Resistance
Evaluation Results - Hamlet Swing Bridge.xlsx
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Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Swing Span Evaluation

Section PG - Resistance

Evaluated By: SRP
 Checked By: BDM

Bearing Stiffeners 

In Bearing (10.10.8.2)

s Resistance factor = 0.90
As Area of stiffener in contact with flange = 9700 mm2  Parts of 4-C15 x 33.9
Fy Yield strength of flange or stiffener = 210 MPa

Br
Factored bearing resistance of bearing 
stiffeners

= 2750 kN = 1.50 s As Fy 

As Columns
s Steel resistance factor = 0.90 For compression
L Effective length kL = 550 mm

r Minimum radius of gyration = 37.1 mm From properties sheet

Es Steel elastic modulus = 200000 MPa

 = 0.153 = kL / r   x sqrt (Fy/ pi2 Es)

A Section area = 17230 mm2 From properties sheet

Cr Fact. compressive resistance = 3241 kN = s A Fy ( 1+  2n ) -1/n; n = 1.34

RIVETED END CONNECTIONS (14.14.1.4)

Rivets in Shear  (14.14.1.4.2)

mc Resistance factor = 0.67

t Thickness of web = 13 mm

n Number of rivets = 15

e Edge distance = 51 mm

Fu Tensile strength = 320 MPa Cl. 14.7.4.2

d Diameter of rivet = 19.0 mm = 3/4"
Br Factored bearing resistance = 2149 kN = min(mc t n e Fu, 3 mc t n d Fu)

r Resistance factor = 0.67

n Number of rivets = 15

m Number of shear planes = 2
Ar Area of rivet = 284 mm2

Fu Tensile strength of rivet steel = 320 MPa Cl. 14.7.4.6
Vr Factored shear resistance = 1368 kN = 0.75rnmArFu

Governing Resistance = 1368 kN = min(Br, Vr)

Sheet: PG Resistance
Evaluation Results - Hamlet Swing Bridge.xlsx
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PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Swing Span Evaluation

Section BC2 - Properties

Evaluated By: SRP
 Checked By: BDM

Member Type/Location: Bottom chord - Section BC2

Member Description: 2-C10 x 15.3 

Shape No. Width Depth

Centroid 
Distance to 
Bottom of 
Section

Area
Centroidal 
Moment of 

Inertia

First 
Moment of 

Area 
Around 

Bottom of 
Section

Centroid 
Distance to 

Section 
Centroid

Second 
Moment of 

Area 
Around 

Bottom of 
Section

Moment of 
Inertia 
Around 
Section 
Centroid

3 2 2

STRONG AXIS ELASTIC PROPERTIES

Sheet: BC2 Prop
Evaluation Results - Hamlet Swing Bridge.xlsx

b d y A Ix = b d3/12 Ay yc A yc
2 Ix + A yc

2

mm mm mm mm2 mm4 mm3 mm mm4 mm4

Top Flanges 2 66.0 11.1 248.5 1463 14949 363428 121 21579622 21594572

Webs 2 6.1 231.9 127.0 2827 12662567 358995 0 0 12662567

Bottom Flanges 2 66.0 11.1 5.5 1463 14949 8099 121 21579622 21594572

5752 730522 55851710

Overall Section Depth: 254 mm Section Modulus Top (Sx): 4.40E+05 mm3

Centroid Distance From Bottom of Section: 127 mm Section Modulus Bottom (Sx) : 4.40E+05 mm3

4Section Moment of Inertia (Ix): 5.59E+07 mm4 Radius of Gyration (rx) : 98.5 mm

Shape No. Depth Width

Centroid 
Distance to 
Right Side 
of Section

Area
Centroidal 
Moment of 

Inertia

First 
Moment of 

Area 
Around 

Right Side 
of Section

Centroid 
Distance to 

Section 
Centroid

Second 
Moment of 

Area 
Around 

Right Side 
of Section

Moment of 
Inertia 
Around 
Section 
Centroid

d b x A Iy = b d3/12 Ax xc A xc
2 Iy + A xc

2

2 4 3 4 4

WEAK AXIS ELASTIC PROPERTIES

mm mm mm mm2 mm4 mm3 mm mm4 mm4

Top Flange 1 1 66.0 11.1 33.0 731 265803 24149 160.0 18727327 18993131

Top Flange 2 1 66.0 11.1 353.1 731 265803 258212 160.0 18727327 18993131

Web 1 1 6.1 231.9 63.0 1413 4377 89031 130.0 23903509 23907886

Web 2 1 6.1 231.9 323.1 1413 4377 456641 130.0 23903509 23907886

Bottom Flange 1 1 66.0 11.1 33.0 731 265803 24149 160.0 18727327 18993131

Bottom Flange 2 1 66.0 11.1 353.1 731 265803 258212 160.0 18727327 18993131

5752 1110394 123788294

Cl G B t Ch l 254Clear Gap Between Channels 254 mm

Overall Section Width: 386 mm Section Modulus Top (Sy): 6.41E+05 mm3

Centroid Distance From Right Side of Section: 193 mm Section Modulus Bottom (Sy): 6.41E+05 mm3

Section Moment of Inertia (Iy): 1.24E+08 mm4 Radius of Gyration (ry) : 146.7 mm

Sheet: BC2 Prop
Evaluation Results - Hamlet Swing Bridge.xlsx
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Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Swing Span Evaluation

Section BC2 - Resistance

Evaluated By: SRP
 Checked By: BDM

REFERENCES

1. CAN/CSA S6-06 Canadian Highway Bridge Design Code (CHBDC)

SECTION PROPERTIES
Es Modulus of elasticity = 200000 MPa Cl. 10.4.2
Fy Yield strength = 210 MPa Cl. 14.7.4.2
Fu Tensile strength = 420 MPa Cl. 14.7.4.2

Sheet: BC2 Resistance
Evaluation Results - Hamlet Swing Bridge.xlsx

Gs Shear modulus = 77000 MPa Cl. 10.4.2
b1 Top flange width = 66 mm = 2.6"
t1 Top flange thickness = 11 mm = 0.436"

h Web height = 232 mm

w Web width = 6.1 mm = 0.24"
b2 Bottom flange width = 66 mm = 2.6"
t2 Bottom flange thickness = 11 mm = 0.436"
d1 Clear gap between channels = 254 mm = 10"

L Unsupported length = 7100 mm = 23.5 ft

A Area = 5752 mm2

Iy Moment of inertia = 1.24E+08 mm4

Ix Moment of inertia = 5.59E+07 mm4

ry Radius of gyration = 146.7 mm
rx Radius of gyration = 98.5 mm

TENSION MEMBERS (10.8)

Slenderness (10.8.1.2)
Kx Effective length factor = 1.0
Ly Unsupported length = 7100 mm

r Min. radius of gyration = 98.5 mm

kL/r Slenderness ratio = 72.1

Limit = 200 Okay

Axial Tensile Resistance (10.8.2)

Gross Section Yielding

s Resistance factor (tension) = 0.95 Cl. 10.5.7
Ag Gross area = 5752 mm2

Fy Yield strength = 210 MPa
T A FTr Factored tensile resistance = 1148 kN = s Ag Fy

Net Section Fracture

Failure through 1 line of rivets in webs at panel point 1 (abutment)

s Resistance factor (tension) = 0.95 Cl. 10.5.7

n Number of rivets in webs = 3 in one line

d Diameter of rivets in webs = 19.1 mm = 3/4"

Size of hole = 20.6 mm = 13/16"

W b idth 6 1w Web width = 6.1 mm

Area of holes in webs = 377 mm2

Ag Gross area = 5752 mm2

An Net area = 5375 mm2

Ane Effective net area = 4569 mm2 = 0.85 An
Fu Tensile strength = 420 MPa
Tr Factored tensile resistance = 1549 kN = 0.85s Ane Fu

Sheet: BC2 Resistance
Evaluation Results - Hamlet Swing Bridge.xlsx
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PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Swing Span Evaluation

Section TC2 - Properties

Evaluated By: SRP
 Checked By: BDM

Member Type/Location: TC2

Member Description: 2-C 10 X 15.3   (cover plate neglected)

Shape No. Width Depth

Centroid 
Distance to 
Bottom of 
Section

Area
Centroidal 
Moment of 

Inertia

First 
Moment of 

Area Around 
Bottom of 
Section

Centroid 
Distance to 

Section 
Centroid

Second 
Moment of 

Area Around 
Bottom of 
Section

Moment of 
Inertia 
Around 
Section 
Centroid

STRONG AXIS ELASTIC PROPERTIES

Sheet: TC2 Prop
Evaluation Results - Hamlet Swing Bridge.xlsx

b d y A Ix = b d3/12 Ay yc A yc
2 Ix + A yc

2

mm mm mm mm2 mm4 mm3 mm mm4 mm4

Top Flanges 2 66 11 248.5 1463 14949 363428 121 21579622 21594572

Webs 2 6 232 127.0 2827 12662567 358995 0 0 12662567

Bottom Flanges 2 66 11 5.5 1463 14949 8099 121 21579622 21594572

5752 730522 55851710

Overall Section Depth: 254 mm Section Modulus Top (Sx): 4.40E+05 mm3

Centroid Distance From Bottom of Section: 127 mm Section Modulus Bottom (Sx) : 4.40E+05 mm3

Section Moment of Inertia (Ix): 5.59E+07 mm4 Radius of Gyration (rx) : 98.5 mm

Shape No. Depth Width

Centroid 
Distance to 
Right Side 
of Section

Area
Centroidal 
Moment of 

Inertia

First 
Moment of 

Area Around 
Right Side 
of Section

Centroid 
Distance to 

Section 
Centroid

Second 
Moment of 

Area Around 
Right Side 
of Section

Moment of 
Inertia 
Around 
Section 
Centroid

WEAK AXIS ELASTIC PROPERTIES

of Section of Section Centroid

d b x A Iy = b d3/12 Ax xc A xc
2 Iy + A xc

2

mm mm mm mm2 mm4 mm3 mm mm4 mm4

Top Flange 1 1 66 11 33.0 731 265803 24149 160.0 18727327 18993131

Top Flange 2 1 66 11 353.1 731 265803 258212 160.0 18727327 18993131

Web 1 1 6 232 63.0 1413 4377 89031 130.0 23903509 23907886

Web 2 1 6 232 323.1 1413 4377 456641 130.0 23903509 23907886

Bottom Flange 1 1 66 11 33.0 731 265803 24149 160.0 18727327 18993131

Bottom Flange 2 1 66 11 353.1 731 265803 258212 160.0 18727327 18993131

5752 1110394 123788294

Clear Gap Between Channels: 254 mm

Overall Section Width: 386 mm Section Modulus Top (Sy): 6.41E+05 mm3

Centroid Distance From Right Side of Section: 193 mm Section Modulus Bottom (Sy): 6.41E+05 mm3

Section Moment of Inertia (Iy): 1.24E+08 mm4 Radius of Gyration (ry) : 146.7 mm

Sheet: TC2 Prop
Evaluation Results - Hamlet Swing Bridge.xlsx
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PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Swing Span Evaluation

Section TC2 Resistance

Evaluated By: SRP
 Checked By: BDM

REFERENCES

1. CAN/CSA S6-06 Canadian Highway Bridge Design Code (CHBDC)

SECTION PROPERTIES
Es Modulus of elasticity = 200000 MPa Cl. 10.4.2
Fy Yield strength = 210 MPa Cl. 14.7.4.2
Fu Tensile strength = 420 MPa Cl. 14.7.4.2

Sheet: TC2 Resistance
Evaluation Results - Hamlet Swing Bridge.xlsx

Gs Shear modulus = 77000 MPa Cl. 10.4.2
b1 Top flange width = 66 mm = 2.6"
t1 Top flange thickness = 11 mm = 0.436"

h Web height = 232 mm

w Web width = 6 mm = 0.24"
b2 Bottom flange width = 66 mm = 2.6"
t2 Bottom flange thickness = 11 mm = 0.436"
b3 Cover plate width = 406 mm = 16"
t3 Cover plate thickness = 10 mm = 0.375"
d1 Clear gap between channels = 254 mm = 10"

L Unsupported length = 7160 mm = 23.5'

Ag Gross area for compression = 5752 mm2

Iy Weak axis moment of inertia = 5.59E+07 mm4

Ix Strong axis moment of inertia = 1.24E+08 mm4

ry Weak axis radius of gyration = 98.5 mm

rx Strong axis radius of gyration = 146.7 mm

SECTION CLASSIFICATION (Cl. 10.9.2)

Flanges in Compression

b Flange width = 66 mm

t Flange thickness = 11 mm

b/t = 6.0
Fy Plate yield strength = 210 MPa

Class 3 limit = 13.8 = 200 / sqrt(Fy)

Top flange class = Class 3

Web

h Web height = 232 mm

w Web width = 6 mm

h/w = 38.0
Fy Plate yield strength = 210 MPa

Class 1/2/3 limit = 46.2 = 670 / sqrt(Fy)

Web class = Class 1

Cover Plate

h Pl t idth b t h l 254h Plate width between channels = 254 mm

w Cover plate thickness = 10 mm

h/w = 26.7
Fy Plate yield strength = 210 MPa

Class 1 limit = 36.2 = 525 / sqrt(Fy)

Cover plate class = Class 1

Section is Class 3 or less.

Sheet: TC2 Resistance
Evaluation Results - Hamlet Swing Bridge.xlsx



12/12/2011
Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Swing Span Evaluation

Section TC2 Resistance

Evaluated By: SRP
 Checked By: BDM

COMPRESSION MEMBERS (10.9)

Check Slenderness (10.8.1.2)

k Effective length factor = 1.0

L Unsupported length = 7160 mm

r Min. radius of gyration = 98.5 mm

Sheet: TC2 Resistance
Evaluation Results - Hamlet Swing Bridge.xlsx

Slenderness ratio kL/r = 72.7

Limit = 120

Acceptable = Yes

Flexural Buckling (10.9.3.1)

s Resistance factor (compression) = 0.90 Cl. 10.5.7

A Area of section = 5752 mm2

Fy Yield strength = 210 MPa Cl. 14.7.4.2
Es Modulus of elasticity = 200000 MPa Cl. 10.4.2

L Unbraced length = 7160 mm

n Coefficient for buckling resistance = 1.34

k Effective length factor = 1.0

 Slenderness parameter = 0.75 = k L/r (Fy / 2 Es)
Cr Factored compressive resistance = 819 kN = s A Fy (1+2n)-1/n

Sheet: TC2 Resistance
Evaluation Results - Hamlet Swing Bridge.xlsx
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Model Views

3D Model View

DELCAN CORP.
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Model Views

Truss Members

TC TC TC TC TC

TCTC

BC BC BC BC BC BCBC

V1 V2 V2 V2 V2 V1

D1

D1

D1

D1D2D2

DELCAN CORP.
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Model Views

Floor System

Stringers (S)

Floor Beams (FB) 
(Typ. 6 locations)

DELCAN CORP.



2:43 PM
13/12/2011
Proj. No. BO2211

PARKS CANADA BRIDGES IN CENTRAL ONTARIO 
Hamlet Bridge Fixed Span

Estimated Span Weight

By: SRP
Checked By: BDM

Description Component Section
Material 
Density

Section 
Area

Unit 
Weight

No. Length Mass
Nominal 

Mass
Added

Mass 
Added

Total 
Mass

Notes

kg/m3 mm2 kg/m m kg tonnes % tonnes tonnes

TRUSSES
Bottom Chord Square Bars 2 - 1"x1" 7850 1290 10.1 2 30.9 626 0.6 2% 0.01 0.6

Top Chord Channels C6 x 2 7850 3080 24.2 2 34.7 1677 1.7 2% 0.03 1.7 8.2 lbs/ ft

Cover Plate PL 12-1/4" x 5/16" 7850 2470 19.4 2 34.7 1345 1.3 5% 0.07 1.4

Vertical 1 I 5 x 3 7850 1850 14.5 4 4.4 253 0.3 2% 0.01 0.3 10 lbs/ft

Vertical 2 Unknown section 7850 3500 27.5 8 4.4 958 1.0 2% 0.02 1.0 Field-measured

Diagonals 1 and 5 Square Bars 2 - 1-1/8" 7850 1635 12.8 4 6.3 323 0.3 0% 0.00 0.3

Diagonals 2 and 4 Square Bars 2 - 7/8" 7850 986 7.7 4 6.3 195 0.2 0% 0.00 0.2

Diagonal 3 Square Bars 2 - 1" 7850 1290 10.1 4 6.3 255 0.3 0% 0.00 0.3

Total trusses mass 5.8 tonnes

5770 kg

56.6 kN

BRACES, PORTAL FRAME ETC.
Top Braces Round Bar 1-1/4" 7850 790 6.2 10 6.5 400 0.4 0% 0.00 0.4

Top Struts PL 6" x 3/8" + 2L 2- 7850 3665 28.8 6 4.6 789 0.8 2% 0.02 0.8 Assumed sections

Portal Frames etc. L 2-1/2" x 2-1/2 x 3/8" 7850 1120 8.8 1 25.0 220 0.2 2% 0.00 0.2 Assumed sections

Below-Deck Braces Round Bar 1-1/4" 7850 790 6.2 14 6.5 564 0.6 0% 0.00 0.6

Total braces mass 2.0 tonnes

1993 kg

19.6 kN

FLOOR SYSTEM
Floor Beams I 15" x 5-1/2" 7850 8058 63.3 6 4.6 1735 1.7 2% 0.03 1.8 42.9 lbs/ft

1.8 tonnes

0.3 tonnes / floor beam

2.9 kN / floor beam

0.63 kN / m / floor beam

Stringers Unknown section I 12" x 3-1/8" 7850 2656 20.8 9 31.0 5817 5.8 2% 0.12 5.9

5.9 tonnes

0.7 tonnes / stringer

6.5 kN / stringer

0.21 kN / m / stringer

Total floor system mass 7.7 tonnes

7703 kg

76 kN

Sheet: Dead Loads
H:\ISO\BO2211\BOC\DATA\Hamlet Bridge\Fixed Span\Bridge Weight Hamlet Fixed.xlsx 1 of 2
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PARKS CANADA BRIDGES IN CENTRAL ONTARIO 
Hamlet Bridge Fixed Span

Estimated Span Weight

By: SRP
Checked By: BDM

Description Component Section
Material 
Density

Section 
Area

Unit 
Weight

No. Length Mass
Nominal 

Mass
Added

Mass 
Added

Total 
Mass

Notes

kg/m3 mm2 kg/m m kg tonnes % tonnes tonnes

RAILINGS
Railing Railing 2" pipe 7850 693 5.4 6 31.0 1012 1.0 5% 0.05 1.1

Total railings mass 1.1 tonnes

1062 kg

10 kN

TIMBER DECK
Deck 2" x 4" 968 3380 3.3 845 4.3 11893 11.9 0% 0.00 11.9

Running Boards 2" x 50" 968 63500 61 2 31.0 3813 3.8 0% 0.00 3.8

Curbs 2-5/8" x 6" 968 10161 10 2 31.0 610 0.6 0% 0.00 0.6

4" x 6" 968 15484 15 2 31.0 930 0.9 0% 0.00 0.9

Total timber mass 17.2 tonnes

17245 kg

169 kN

Notes TOTAL BRIDGE WEIGHT 33.8 tonnes
- Steel member section areas are without consideration of section loss 331.3 kN

- Lengths and sizes are not exact 

Sheet: Dead Loads
H:\ISO\BO2211\BOC\DATA\Hamlet Bridge\Fixed Span\Bridge Weight Hamlet Fixed.xlsx 2 of 2
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PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Fixed Span Evaluation

Level 1 Results

Evaluated By: SRP
 Checked By: BDM

MOMENT AND SHEAR CHECKS

D1 D2 D3 V (kN) M (kN.m) V (kN) M (kN.m) Vf (kN) Mf (kN.m) Vf (kN) Mf (kN.m) Vr (kN) Mr (kN.m) V M

Floor Beams FB S2 E3 INSP3 2.75 1.06 1.12 1.30 1.42 6.7 7.7 14.3 18.2 23 29 216 220 342 191 1.04 0.52

S+ S3 E3 INSP3 2.50 1.05 1.10 1.25 1.35 0.8 1.0 1.8 1.5 3 3 114 53 224 51 1.44 0.67

S- S3 E3 INSP3 2.50 1.05 1.10 1.25 1.35 0.8 0.7 1.8 1.3 3 2 114 28 224 43 1.44 1.08

Deck D S3 E3 INSP3 2.50 1.05 1.10 1.25 1.35 0.0 0.0 0.0 0.0 NA 0 NA 23 NA 24 NA 0.77

COMPRESSION CHECKS

D1 D2

D1 D2 D3 C (kN) C (kN) Cf (kN) C (kN) Cr (kN) C

Top Chords TC S1 E1 INSP3 3.75 1.10 1.20 1.50 1.7 70.0 78.3 171 626 780 0.57

Verticals V2 S2 E1 INSP3 3.50 1.09 1.18 1.45 1.63 15.2 12.5 31 177 186 0.54

TENSION CHECKS

D1 D2

D1 D2 D3 T (kN) T (kN) Tf (kN) T (kN) Tr (kN) T

Stringers S+ S3 E3 INSP3 2.50 1.05 1.10 1.25 1.35 17.6 19.9 40 177 529 2.04

Bottom Chords BC S1 E1 INSP3 3.75 1.10 1.20 1.50 1.7 33.0 37.6 81 317 257 0.33

Verticals V1 S2 E3 INSP3 2.75 1.06 1.12 1.30 1.42 9.0 14.2 25 216 382 1.16

D1 S2 E1 INSP3 3.50 1.09 1.18 1.45 1.63 34.6 38.5 83 372 326 0.40

D2 S2 E1 INSP3 3.50 1.09 1.18 1.45 1.63 16.8 18.1 40 255 197 0.38

COMBINED AXIAL TENSION AND BENDING - STRINGERS

Fact. 
Tensile 

Resistance

Factored 
Moment 

Resistance

Tr Mr Tfd Mfd Tfl Mfl

kN kNm kN kNm kN kNm

Stringers (S-) 529 43.0 40 2 239 38 0.66
F = (TrMr - Mr Tfd - TrMfd) / (MrTfl + Tr Mfl)

Stringers

Unfactored Dead Load Effects

Member

Member Section
System 

Behaviour
Element 

Behaviour
Inspection 

Level

Target 
Reliability 
Index, 

Inspection 
Level

Target 
Reliability 
Index, 

Live Load Capacity 
Factor (F)D1 D2

Factored Dead Load 
Effects

Unfact. Live Load Effects Factored Resistances (Rr) Dead Load Factor, D Live Load 
Factor, L

Member Section
System 

Behaviour

Member Section

Element 
Behaviour

Live Load 
Capacity 
Factor (F)

 Dead Load Factor, D Live Load 
Factor, L

Unfactored Dead 
Load Effects

Factored 
Dead Load 

Effects

Unfact. 
Live Load 

Effects

Factored 
Resistances 

(Rr)

System 
Behaviour

Element 
Behaviour

Inspection 
Level

Target 
Reliability 
Index, 

Unfact. 
Live Load 

Effects

Diagonals

Unfactored Dead 
Load Effects

Factored 
Dead Load 

Effects

Effects Due to Dead 
Loads

Effects Due to 
Live Loads

F

Factored 
Resistances 

(Rr)

Live Load 
Capacity 
Factor (F)

Live Load 
Factor, L

 Dead Load Factor, D

Sheet: Level 1
Evaluation Results - Hamlet Fixed Bridge BDM.xls
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PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Fixed Span Evaluation

Level 2 Results

Evaluated By: SRP
 Checked By: BDM

MOMENT AND SHEAR CHECKS

D1 D2 D3 V (kN) M (kN.m) V (kN) M (kN.m) Vf (kN) Mf (kN.m) Vf (kN) Mf (kN.m) Vr (kN) Mr (kN.m) V M

Floor Beams FB S2 E3 INSP3 2.75 1.06 1.12 1.30 1.42 6.7 7.7 14.3 18.2 23 29 216 220 342 191 1.04 0.52

S+ S3 E3 INSP3 2.50 1.05 1.10 1.25 1.35 0.8 1.0 1.8 1.5 3 3 114 53 224 51 1.44 0.67

S- S3 E3 INSP3 2.50 1.05 1.10 1.25 1.35 0.8 0.7 1.8 1.3 3 2 114 28 224 43 1.44 1.08

Deck D S3 E3 INSP3 2.50 1.05 1.10 1.25 1.35 0.0 0.0 0.0 0.0 NA 0 NA 23 NA 24 NA 0.77

COMPRESSION CHECKS

D1 D2

D1 D2 D3 C (kN) C (kN) Cf (kN) C (kN) Cr (kN) C

Top Chords TC S1 E1 INSP3 3.75 1.10 1.20 1.50 1.7 70.0 78.3 171 582 780 0.62

Verticals V2 S2 E1 INSP3 3.50 1.09 1.18 1.45 1.63 15.2 12.5 31 170 186 0.56

TENSION CHECKS

D1 D2

D1 D2 D3 T (kN) T (kN) Tf (kN) T (kN) Tr (kN) T

Stringers S+ S3 E3 INSP3 2.50 1.05 1.10 1.25 1.35 17.6 19.9 40 165 529 2.19

Bottom Chords BC S1 E3 INSP3 3.00 1.07 1.14 1.35 1.49 33.0 37.6 78 283 257 0.42

Verticals V1 S2 E3 INSP3 2.75 1.06 1.12 1.30 1.42 9.0 14.2 25 216 382 1.16

D1 S2 E3 INSP3 2.75 1.06 1.12 1.30 1.42 34.6 38.5 80 341 326 0.51

D2 S2 E3 INSP3 2.75 1.06 1.12 1.30 1.42 16.8 18.1 38 245 197 0.46

COMBINED AXIAL TENSION AND BENDING - STRINGERS

Fact. Tensile 
Resistance

Factored 
Moment 

Resistance

Tr Mr Tfd Mfd Tfl Mfl

kN kNm kN kNm kN kNm

Stringers (S-) 529 43.0 40 2 223 38 0.67
F = (TrMr - Mr Tfd - TrMfd) / (MrTfl + Tr Mfl)

Member Section
System 

Behaviour
Element 

Behaviour
Inspection 

Level

Target 
Reliability 
Index, 

Stringers

Live Load Capacity 
Factor (F)D1 D2

Unfact. Live Load Effects Factored Resistances (Rr)Target 
Reliability 
Index, 

Member

Unfactored Dead 
Load Effects

Factored 
Dead Load 

Effects

Unfact. 
Live Load 

Effects

Factored 
Resistances 

(Rr)

Section
System 

Behaviour
Element 

Behaviour
Inspection 

Level

Unfactored Dead 
Load Effects

Factored 
Dead Load 

Effects

Unfact. 
Live Load 

Effects

Factored 
Resistances 

(Rr)

 Dead Load Factor, D Live Load 
Factor, L

Unfactored Dead Load Effects Factored Dead Load 
Effects

 Dead Load Factor, D Live Load 
Factor, L

Live Load 
Capacity 
Factor (F)

Live Load 
Capacity 
Factor (F)

Member Section
System 

Behaviour
Element 

Behaviour
Inspection 

Level

Target 
Reliability 
Index, 

 Dead Load Factor, D Live Load 
Factor, L

Member

Diagonals

Effects Due to Dead 
Loads

Effects Due to 
Live Loads

F

Sheet: Level 2
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PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Fixed Span Evaluation

Level 3 Results

Evaluated By: SRP
 Checked By: BDM

MOMENT AND SHEAR CHECKS

D1 D2 D3 V (kN) M (kN.m) V (kN) M (kN.m) Vf (kN) Mf (kN.m) Vf (kN) Mf (kN.m) Vr (kN) Mr (kN.m) V M

Floor Beams FB S2 E3 INSP3 2.75 1.06 1.12 1.30 1.42 6.7 7.7 14.3 18.2 23 29 216 220 342 191 1.04 0.52

S+ S3 E3 INSP3 2.50 1.05 1.10 1.25 1.35 0.8 1.0 1.8 1.5 3 3 114 53 224 51 1.44 0.67

S- S3 E3 INSP3 2.50 1.05 1.10 1.25 1.35 0.8 0.7 1.8 1.3 3 2 114 28 224 43 1.44 1.08

Deck D S3 E3 INSP3 2.50 1.05 1.10 1.25 1.35 0.0 0.0 0.0 0.0 NA 0 NA 23 NA 24 NA 0.77

COMPRESSION CHECKS

D1 D2

D1 D2 D3 C (kN) C (kN) Cf (kN) C (kN) Cr (kN) C

Top Chords TC S1 E1 INSP3 3.75 1.10 1.20 1.50 1.7 70.0 78.3 171 458 780 0.78

Verticals V2 S2 E1 INSP3 3.50 1.09 1.18 1.45 1.63 15.2 12.5 31 150 186 0.63

TENSION CHECKS

D1 D2

D1 D2 D3 T (kN) T (kN) Tf (kN) T (kN) Tr (kN) T

Stringers S+ S3 E3 INSP3 2.50 1.05 1.10 1.25 1.35 17.6 19.9 40 131 529 2.76

Bottom Chords BC S1 E3 INSP3 3.00 1.07 1.14 1.35 1.49 33.0 37.6 78 224 257 0.54

Verticals V1 S2 E3 INSP3 2.75 1.06 1.12 1.30 1.42 9.0 14.2 25 216 382 1.16

D1 S2 E3 INSP3 2.75 1.06 1.12 1.30 1.42 34.6 38.5 80 278 326 0.62

D2 S2 E3 INSP3 2.75 1.06 1.12 1.30 1.42 16.8 18.1 38 213 197 0.52

COMBINED AXIAL TENSION AND BENDING - STRINGERS

Fact. Tensile 
Resistance

Factored 
Moment 

Resistance

Tr Mr Tfd Mfd Tfl Mfl

kN kNm kN kNm kN kNm

Stringers (S-) 529 43.0 40 2 177 38 0.72
F = (TrMr - Mr Tfd - TrMfd) / (MrTfl + Tr Mfl)

Member Section
System 

Behaviour
Element 

Behaviour
Inspection 

Level

Target 
Reliability 
Index, 

Stringers

Live Load Capacity 
Factor (F)D1 D2

Unfact. Live Load Effects Factored Resistances (Rr)Target 
Reliability 
Index, 

Member

Unfact. 
Live Load 

Effects

Factored 
Resistances 

(Rr)

Section
System 

Behaviour
Element 

Behaviour
Inspection 

Level

Unfact. 
Live Load 

Effects

Factored 
Resistances 

(Rr)

 Dead Load Factor, D Live Load 
Factor, L

Unfactored Dead Load Effects Factored Dead Load 
Effects

 Dead Load Factor, D Live Load 
Factor, L

Unfactored Dead 
Load Effects

Factored 
Dead Load 

Effects

Inspection 
Level

Target 
Reliability 
Index, 

 Dead Load Factor, D Live Load 
Factor, L

Unfactored Dead 
Load Effects

Factored 
Dead Load 

Effects

Member

Diagonals

Live Load 
Capacity 
Factor (F)

Live Load 
Capacity 
Factor (F)

Member Section
System 

Behaviour
Element 

Behaviour

Effects Due to Dead 
Loads

Effects Due to 
Live Loads

F

Sheet: Level 3
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Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Fixed Span Evaluation

Deck Resistance

Evaluated By: SRP
 Checked By: BDM

REFERENCES

1. CAN/CSA S6-06 Canadian Highway Bridge Design Code (CHBDC)

SECTION PROPERTIES

b Section width = 38 mm = 1.5"

d Section height = 89 mm = 3.5"
Sx Elastic section modulus = 5.02E+04 mm3 = 1/6 * bh2

FLEXURAL RESISTANCE (Cl. 9.6.1)

 Resistance factor (flexure) = 0.90 Table 9.1
kd Load duration factor = 1.00 Cl. 9.5.3, dead and live loads
kls Lateral stability factor = 1.00 Table 9.5, with d/b <=1
km Load-sharing factor = 1.40 Cl. 9.5.6
ksb Size effect factor = 1.70 Table 9.4
fbu Bending at extreme fibre = 8.40 Table 9.12; for SPF 1/2
Mr Factored moment resistance = 0.90 kN.m = kdklskmksbfbuS

x (1000/38)  for a 1 metre wide section = 23.8 kNm

Sheet: D Resistance
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Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Fixed Span Evaluation

Section S Properties

Evaluated By: SRP
 Checked By: BDM

Member Type/Location: Stringer - Section S1

Member Description: I 12" x 3" 

Shape No. Width Depth

Centroid 
Distance to 
Bottom of 
Section

Area
Centroidal 
Moment of 

Inertia

First 
Moment of 

Area 
Around 

Bottom of 
Section

Centroid 
Distance to 

Section 
Centroid

Second 
Moment of 

Area 
Around 

Bottom of 
Section

Moment of 
Inertia 
Around 
Section 
Centroid

b d y A Ix = b d3/12 Ay yc A yc
2 Ix + A yc

2

mm mm mm mm2 mm4 mm3 mm mm4 mm4

Top Flange 1 79 4.8 303.0 381 732 115443 150 8623151 8623883

Web 1 6 295 152.5 1888 13691933 287920 0 6 13691940

Bottom Flange 1 79 4.8 2.4 381 732 914 150 8590513 8591244

2650 404277 30907067

Overall Section Depth: 305 mm Section Modulus Top (Sx): 2.03E+05 mm3

Centroid Distance From Bottom of Section: 153 mm Section Modulus Bottom (Sx) : 2.03E+05 mm3

Section Moment of Inertia (Ix): 3.09E+07 mm4 Radius of Gyration (rx) : 108.0 mm

Shape No. Depth Width

Centroid 
Distance to 
Right Side 
of Section

Area
Centroidal 
Moment of 

Inertia

First 
Moment of 

Area 
Around 

Right Side 
of Section

Centroid 
Distance to 

Section 
Centroid

Second 
Moment of 

Area 
Around 

Right Side 
of Section

Moment of 
Inertia 
Around 
Section 
Centroid

d b x A Iy = b d3/12 Ax xc A xc
2 Iy + A xc

2

mm mm mm mm2 mm4 mm3 mm mm4 mm4

Top Flange 1 79 4.8 39.7 381 200037 15121 0.0 0 200037

Web 1 6 295 39.7 1888 6444 74930 0.0 0 6444

Bottom Flange 1 79 4.8 39.7 381 200037 15121 0.0 0 200037

2650 105172 406519

Overall Section Width: 79 mm Section Modulus Top (Sy): 1.02E+04 mm3

Centroid Distance From Right Side of Section: 40 mm Section Modulus Bottom (Sy): 1.02E+04 mm3

Section Moment of Inertia (Iy): 4.07E+05 mm4 Radius of Gyration (ry) : 12.4 mm

Shape No. Width Depth

Centroid 
Distance to 
Bottom of 
Section

Area
Area Above 

Plastic 
Centroid

Centroid 
Distance to 

Plastic 
Centroid

Area Below 
Plastic 

Centroid

Centroid 
Distance to 

Plastic 
Centroid

Moment of 
Area 

Around 
Plastic 

Centroid
b d y A

mm mm mm mm2 mm2 mm mm2 mm mm3

Top Flange 1 79 5 303.0 381 381 151 0 0 57341

Web 1 6 295 152.5 1888 944 74 944 74 139240

Bottom Flange 1 79 5 2.4 381 0 0 381 150 57188

2650 1325 1325 253769

Iterate centroid so difference is zero

Area Difference: 0.0 mm2

Plastic Centroid Distance From Bottom of Section: 153 mm

Overall Section Depth: 305 mm

Plastic Section Modulus Zx: 2.54E+05 mm3

Shape No. Width Depth

Centroid 
Distance to 
Bottom of 
Section

Area
Area Above 

Plastic 
Centroid

Centroid 
Distance to 

Plastic 
Centroid

Area Below 
Plastic 

Centroid

Centroid 
Distance to 

Plastic 
Centroid

Moment of 
Area 

Around 
Plastic 

Centroid
b d y A

mm mm mm mm2 mm2 mm mm2 mm mm3

Top Flange 1 79.4 4.8 39.7 381 191 20 191 20 7560

Web 1 6.4 295.0 39.7 1888 944 2 944 2 3021

Bottom Flange 1 79.4 4.8 39.7 381 191 20 191 20 7560

2650 1325 1325 18142

Iterate centroid so difference is zero

Area Difference: 0.0 mm2

Plastic Centroid Distance From Bottom of Section: 40 mm

Overall Section Depth: 79 mm

Plastic Section Modulus Zy: 1.81E+04 mm3

STRONG AXIS ELASTIC PROPERTIES

WEAK AXIS ELASTIC PROPERTIES

STRONG AXIS PLASTIC PROPERTIES

WEAK AXIS PLASTIC PROPERTIES

Sheet: S Prop
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Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Fixed Span Evaluation

Section S Resistance

Evaluated By: SRP
 Checked By: BDM

REFERENCES

1. CAN/CSA S6-06 Canadian Highway Bridge Design Code (CHBDC)

SECTION PROPERTIES
Es Modulus of elasticity = 200000 MPa
Fy Yield strength = 210 MPa Cl. 14.7.4.2
Gs Shear modulus = 77000 MPa
b1 Top flange width = 79 mm
t1 Top flange thickness = 4.8 mm

h Web height = 295 mm

w Web width = 6.4 mm
b2 Bottom flange width = 79 mm
t2 Bottom flange thickness = 4.8 mm

L Unsupported length = 2200 mm In negative bending
Zx Plastic modulus = 2.54E+05 mm3

Sx Elastic section modulus (top) = 2.03E+05 mm3

Sx Elastic section modulus (bottom) = 2.03E+05 mm3

Iy Moment of inertia = 4.07E+05 mm4

ry Radius of gyration = 12.4 mm
rx Radius of gyration = 108.0 mm

J Torsional constant = 3.16E+04 mm4 Figure C10.2
d1 = 300 mm h + t1/2 + t2/2

Cw Warping constant = 8.99E+09 mm6 Figure C10.2

x Coefficient of monosymmetry = 0.0 Figure C10.2
Aw Shear area = 1949 mm2

SECTION CLASSIFICATION (Cl. 10.9.2)

Top Flange in Compression

b Half flange width = 40 mm

t Flange thickness = 4.8 mm

b/t = 8.3
Fy Plate yield strength = 210 MPa

Class 1 limit = 10.0 = 145 / sqrt(Fy)

Top flange class = Class 1

Web in Flexural Compression

h Web height = 295 mm

w Web width = 6.4 mm

h/w = 46.1
Fy Plate yield strength = 210 MPa

Class 1 limit = 75.9 = 1100 / sqrt(Fy)

Web class = Class 1

Web in Axial Compression

Class 1 limit = 46.2 = 670 / sqrt(Fy)

Web class = Class 1

Section is Class 1

Sheet: S Resistance
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Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Fixed Span Evaluation

Section S Resistance

Evaluated By: SRP
 Checked By: BDM

FACTORED MOMENT RESISTANCE (Cl. 10.10.2)
s Steel resistance factor (bending) = 0.95 Cl. 10.5.7
Fy Yield strength = 210 MPa

Laterally Supported Members (Class 1 or 2 Sections)

Top flange is fully supported by timber deck anchors for positive bending.
Mp Plastic moment = 53.3 kN.m = Zx Fy
Mr Factored moment resistance (positive) = 50.6 kN.m = s Zx Fy

Laterally Unsupported Members (Class 1 or 2 Sections) 

Bottom flange is only supported at floor beams for negative bending.
0.67 Mp = 35.7 kN.m

2 Moment gradient coefficient = 1.80 Based on DL analysis
B1 Geometric coefficient = 0.0 Doubly symmetric
B2 Geometric coefficient = 1.5
Mu Critical elastic moment = 57 kN.m

Mu > 0.67Mp
Mr Factored moment resistance = 43.0 kN.m Cl. 10.10.2.3

SHEAR RESISTANCE (Cl. 10.10.5.1)

s Steel resistance factor (shear) = 0.95 Cl. 10.5.7
Aw Shear area = 1949 mm2

kv Shear buckling coefficient = 5.34

h/w = 46.09

First limit = 80.05

Second Limit = 99.03
Fcr Shear buckling stress = 121 MPa =0.577 Fy
Ft Tension field component = 0.0 MPa
Fs Ultimate shear stress, Fcr + Ft = 121 MPa
Vr Factored shear resistance = 224 kN = s Aw Fs

COMPRESSION MEMBERS (10.9)

k Effective length factor = 0.65

L Unsupported length = 2200 mm

r Minimum radius of gyration = 12.4 mm

Slenderness ratio = 115.5 = kL /r

Flexural Buckling  (10.9.3.1)

s Resistance factor (compression) = 0.9 Cl. 10.5.7

A Area of section = 2650 mm2

Fy Yield strength = 210 MPa
Es Modulus of elasticity = 200000 MPa

L Unbraced length = 2200 mm

n Coefficient for buckling resistance = 1.34

 Slenderness parameter = 1.19 = kL/r  sqrt (Fy / 
2 Es)

Cr Factored compressive resistance = 246 kN = s A Fy (1+2n)-1/n

Sheet: S Resistance
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PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Fixed Span Evaluation

Section S Resistance

Evaluated By: SRP
 Checked By: BDM

AXIAL TENSILE RESISTANCE (10.8.2)

Gross Section Yielding

s Resistance factor (tension) = 0.95 Cl. 10.5.7
Ag Gross area = 2650 mm2

Fy Yield strength = 210 MPa
Tr Factored tensile resistance = 529 kN = s Ag Fy

Sheet: S Resistance
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Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Fixed Span Evaluation

Section FB Properties

Evaluated By: SRP
 Checked By: BDM

Member Type/Location: Floor Beam - Section FB

Member Description: I 15" x 5-1/2"

Shape No. Width Depth

Centroid 
Distance to 
Bottom of 
Section

Area
Centroidal 
Moment of 

Inertia

First 
Moment of 

Area 
Around 

Bottom of 
Section

Centroid 
Distance to 

Section 
Centroid

Second 
Moment of 

Area 
Around 

Bottom of 
Section

Moment of 
Inertia 
Around 
Section 
Centroid

b d y A Ix = b d3/12 Ay yc A yc
2 Ix + A yc

2

mm mm mm mm2 mm4 mm3 mm mm4 mm4

Top Flange 1 140 14 373.0 1960 32013 731080 182 65131542 65163555

Web 1 8 349 191.0 2792 28339033 533272 0 238 28339271

Bottom Flange 1 140 14 8.0 1960 32013 15680 183 65429128 65461141

6712 1280032 158963967

Overall Section Depth: 381 mm Section Modulus Top (Sx): 8.35E+05 mm3

Centroid Distance From Bottom of Section: 191 mm Section Modulus Bottom (Sx) : 8.34E+05 mm3

Section Moment of Inertia (Ix): 1.59E+08 mm4 Radius of Gyration (rx) : 153.9 mm

Shape No. Depth Width

Centroid 
Distance to 
Right Side 
of Section

Area
Centroidal 
Moment of 

Inertia

First 
Moment of 

Area 
Around 

Right Side 
of Section

Centroid 
Distance to 

Section 
Centroid

Second 
Moment of 

Area 
Around 

Right Side 
of Section

Moment of 
Inertia 
Around 
Section 
Centroid

d b x A Iy = b d3/12 Ax xc A xc
2 Iy + A xc

2

mm mm mm mm2 mm4 mm3 mm mm4 mm4

Top Flange 1 140 14 70.0 1960 3201333 137200 0.0 0 3201333

Web 1 8 349 70.0 2792 14891 195440 0.0 0 14891

Bottom Flange 1 140 14 70.0 1960 3201333 137200 0.0 0 3201333

6712 469840 6417557

Overall Section Width: 140 mm Section Modulus Top (Sy): 9.17E+04 mm3

Centroid Distance From Right Side of Section: 70 mm Section Modulus Bottom (Sy): 9.17E+04 mm3

Section Moment of Inertia (Iy): 6.42E+06 mm4 Radius of Gyration (ry) : 30.9 mm

Shape No. Width Depth

Centroid 
Distance to 
Bottom of 
Section

Area
Area Above 

Plastic 
Centroid

Centroid 
Distance to 

Plastic 
Centroid

Area Below 
Plastic 

Centroid

Centroid 
Distance to 

Plastic 
Centroid

Moment of 
Area 

Around 
Plastic 

Centroid
b d y A

mm mm mm mm2 mm2 mm mm2 mm mm3

Top Flange 1 140 14 373.0 1960 1960 182 0 0 356720

Web 1 8 349 191.0 2792 1396 87 1396 87 243602

Bottom Flange 1 140 14 8.0 1960 0 0 1960 183 358680

6712 3356 3356 959002

Iterate centroid so difference is zero

Area Difference: 0.0 mm2

Plastic Centroid Distance From Bottom of Section: 191 mm

Overall Section Depth: 381 mm

Plastic Section Modulus Zx: 9.59E+05 mm3

Shape No. Width Depth

Centroid 
Distance to 
Bottom of 
Section

Area
Area Above 

Plastic 
Centroid

Centroid 
Distance to 

Plastic 
Centroid

Area Below 
Plastic 

Centroid

Centroid 
Distance to 

Plastic 
Centroid

Moment of 
Area 

Around 
Plastic 

Centroid
b d y A

mm mm mm mm2 mm2 mm mm2 mm mm3

Top Flange 1 140.0 14.0 70.0 1960 980 35 980 35 68600

Web 1 8.0 349.0 70.0 2792 1396 2 1396 2 5584

Bottom Flange 1 140.0 14.0 70.0 1960 980 35 980 35 68600

6712 3356 3356 142784

Iterate centroid so difference is zero

Area Difference: 0.0 mm2

Plastic Centroid Distance From Bottom of Section: 70 mm

Overall Section Depth: 140 mm

Plastic Section Modulus Zy: 1.43E+05 mm3

STRONG AXIS ELASTIC PROPERTIES

WEAK AXIS ELASTIC PROPERTIES

STRONG AXIS PLASTIC PROPERTIES

WEAK AXIS PLASTIC PROPERTIES

Sheet: FB Prop
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Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Fixed Span Evaluation

Section FB Resistance

Evaluated By: SRP
 Checked By: BDM

REFERENCES

1. CAN/CSA S6-06 Canadian Highway Bridge Design Code (CHBDC)

SECTION PROPERTIES
Es Modulus of elasticity = 200000 MPa
Fy Yield strength = 210 MPa Cl. 14.7.4.2
Gs Shear modulus = 77000 MPa
b1 Top flange width = 140 mm
t1 Top flange thickness = 14 mm

h Web height = 349 mm

w Web width = 8 mm
b2 Bottom flange width = 140 mm
t2 Bottom flange thickness = 8 mm
Zx Plastic modulus = 9.59E+05 mm3

Sx Elastic section modulus (top) = 8.35E+05 mm3

Sx Elastic section modulus (bottom) = 8.34E+05 mm3

Iy Moment of inertia = 6.42E+06 mm4

J Torsional constant = 2.12E+05 mm4 Figure C10.2
d1 = 360 mm h + t1/2 + t2/2

Cw Warping constant = 1.51E+11 mm6 Figure C10.2

x Coefficient of monosymmetry = 0.0 Figure C10.2
Aw Shear area = 2968 mm2

SECTION CLASSIFICATION (Cl 10.9.2)

Top Flange in Compression

b Half flange width = 70 mm

t Flange thickness = 14 mm

b/t = 5.0
Fy Plate yield strength = 210 MPa

Class 1 limit = 10.0 = 145 / sqrt (Fy)

Top flange class = Class 1

Web

h Web height = 349 mm

w Web width = 8 mm

h/w = 43.6
Fy Plate yield strength = 210 MPa

Class 1 limit = 166.5 = 1100 / sqrt(Fy)

Web class = Class 1

Section is Class 1.

Sheet: FB Resistance
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PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Fixed Span Evaluation

Section FB Resistance

Evaluated By: SRP
 Checked By: BDM

FACTORED MOMENT RESISTANCE (Cl. 10.10.2)

s Steel resistance factor (bending) = 0.95 Cl. 10.5.7
Fy Yield strength = 210 MPa

Laterally Supported Members  (Class 1 or 2 Sections)
Mp Plastic moment = 201 kN.m = Zx Fy

Mr Factored moment resistance = 191 kN.m

SHEAR RESISTANCE (Cl. 10.10.5.1)

s Steel resistance factor (shear) = 0.95 Cl. 10.5.7
Aw Shear area = 2968 mm2

kv Shear buckling coefficient = 5.34

h/w = 43.63

First limit = 80.05

Second Limit = 99.03
Fcr Shear buckling stress = 121 MPa = 0.577 Fy
Ft Tension field component = 0 MPa
Fs Ultimate shear stress, Fcr + Ft = 121 MPa
Vr Factored shear resistance = 342 kN = s Aw Fs

Sheet: FB Resistance
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Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Fixed Span Evaluation

Section BC Resistance

Evaluated By: SRP
 Checked By: BDM

REFERENCES

1. CAN/CSA S6-06 Canadian Highway Bridge Design Code (CHBDC)

SECTION PROPERTIES
Es Modulus of elasticity = 200000 MPa
Fy Yield strength = 210 MPa
Fu Tensile strength = 420 MPa

Ag Gross sectional area = 1290 mm2 2- 1" x 1" square bars

AXIAL TENSILE RESISTANCE (10.8.2)

Gross Section Yielding

s Resistance factor (tension) = 0.95 Cl. 10.5.7
Ag Gross area = 1290 mm2

Fy Yield strength = 210 MPa
Tr Factored tensile resistance = 257 kN = s Ag Fy

Sheet: BC Resistance
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PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Fixed Span Evaluation

Section TC Properties

Evaluated By: SRP
 Checked By: BDM

Member Type/Location: TC1

Member Description: 2-C 6" x 2" back to back with 12-3/16" x 5/16" cover plate

Shape No. Width Depth

Centroid 
Distance to 
Bottom of 
Section

Area
Centroidal 
Moment of 

Inertia

First Moment 
of Area 
Around 

Bottom of 
Section

Centroid 
Distance to 

Section 
Centroid

Second 
Moment of 

Area Around 
Bottom of 
Section

Moment of 
Inertia Around 

Section 
Centroid

b d y A Ix = b d3/12 Ay yc A yc
2 Ix + A yc

2

mm mm mm mm2 mm4 mm3 mm mm4 mm4

Cover Plate 1 310 8.0 153.0 2480 13227 379440 44 4701331 4714557

Top Flanges 2 50 9.5 148.3 950 7145 140885 39 1433090 1440235

Webs 2 5.0 130 74.5 1300 1830833 96850 35 1588897 3419731

Bottom Flanges 2 50 9.5 4.8 950 7145 4560 105 10406107 10413252

5680 621735 19987774

Overall Section Depth: 157 mm Section Modulus Top (Sx): 4.20E+05 mm3

Centroid Distance From Bottom of Section: 109 mm Section Modulus Bottom (Sx) : 1.83E+05 mm3

Section Moment of Inertia (Ix): 2.00E+07 mm4 Radius of Gyration (rx) : 59.3 mm

Shape No. Depth Width

Centroid 
Distance to 
Right Side 
of Section

Area
Centroidal 
Moment of 

Inertia

First Moment 
of Area 

Around Right 
Side of 
Section

Centroid 
Distance to 

Section 
Centroid

Second 
Moment of 

Area Around 
Right Side of 

Section

Moment of 
Inertia Around 

Section 
Centroid

d b x A Iy = b d3/12 Ax xc A xc
2 Iy + A xc

2

mm mm mm mm2 mm4 mm3 mm mm4 mm4

Cover Plate 1 310 8.0 155.0 2480 19860667 384400 2.8 19679 19880345

Top Flange 1 1 50 9.5 25.0 475 98958 11875 127.2 7683382 7782340

Top Flange 2 1 50 9.5 275.0 475 98958 130625 122.8 7164896 7263854

Web 1 1 5.0 130 47.5 650 1354 30875 104.7 7123058 7124412

Web 2 1 5.0 130 252.5 650 1354 164125 100.3 6541262 6542617

Bottom Flange 1 1 50 10 25.0 475 98958 11875 127.2 7683382 7782340

Bottom Flange 2 1 50 10 275.0 475 98958 130625 122.8 7164896 7263854

5680 864400 63639763

Clear space between channels: 200 mm

Overall Section Width: 300 mm Section Modulus Top (Sy): 4.31E+05 mm3

Centroid Distance From Right Side of Section: 152 mm Section Modulus Bottom (Sy): 4.18E+05 mm3

Section Moment of Inertia (Iy): 6.36E+07 mm4 Radius of Gyration (ry) : 105.8 mm

STRONG AXIS ELASTIC PROPERTIES

WEAK AXIS ELASTIC PROPERTIES

Sheet: TC Prop
Evaluation Results - Hamlet Fixed Bridge BDM.xls



14/12/2011
Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Fixed Span Evaluation

Section TC Resistance

Evaluated By: SRP
 Checked By: BDM

REFERENCES

1. CAN/CSA S6-06 Canadian Highway Bridge Design Code (CHBDC)

SECTION PROPERTIES
Es Modulus of elasticity = 200000 MPa Cl. 10.4.2
Fy Yield strength = 210 MPa Cl. 14.7.4.2
Fu Tensile strength = 420 MPa Cl. 14.7.4.2
Gs Shear modulus = 77000 MPa Cl. 10.4.2
b1 Top flange width = 50 mm
t1 Top flange thickness = 10 mm

h Web height = 130 mm

w Web width = 5 mm
b2 Bottom flange width = 50 mm
t2 Bottom flange thickness = 10 mm
b3 Cover plate width = 310 mm
t3 Cover plate thickness = 7.9 mm
d1 Clear gap between channels = 200 mm

L Unsupported length = 4550 mm
Ac Gross section area = 5680 mm2

r Min. radius of gyration = 59.3 mm

SECTION CLASSIFICATION (Cl .10.9.2)

Flanges in Compression

b Flange width = 50 mm

t Flange thickness = 10 mm

b/t = 5.3
Fy Plate yield strength = 210 MPa

Class 3 limit = 13.8 = 200 / sqrt(Fy)

Top flange class = Class 3

Web

h Web height = 130 mm

w Web width = 5 mm

h/w = 26.0
Fy Plate yield strength = 210 MPa

Class 1 limit = 46.2 = 670 / sqrt(Fy)

Web class = Class 1

Cover Plate (Cl. 10.9.2)

h Cover plate between channels = 200 mm

w Cover plate thickness = 8 mm

h/w = 25.2
Fy Plate yield strength = 210 MPa

Class 3 limit = 36.2 = 525 / sqrt(Fy)

Cover plate class = Class 1

Section is Class 3.

Sheet: TC Resistance
Evaluation Results - Hamlet Fixed Bridge BDM.xls



14/12/2011
Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Fixed Span Evaluation

Section TC Resistance

Evaluated By: SRP
 Checked By: BDM

COMPRESSION MEMBERS (10.9)

k Effective length factor = 1.0

L Unsupported length = 4550 mm

r Radius of gyration = 59.3 mm

Slenderness ratio kL/r = 76.7

Limit = 120

Acceptable = Yes

Flexural Buckling  (10.9.3.1)

s Resistance factor (compression) = 0.90 Cl. 10.5.7

A Area of section = 5680 mm2

Fy Yield strength = 210 MPa
Es Modulus of elasticity = 200000 MPa

L Unbraced length = 4550 mm

n Coefficient for buckling resistance = 1.34

 Slenderness parameter = 0.79 = kL/r (Fy / 2 Es)
Cr Factored compressive resistance = 780 kN = s A Fy (1+2n)-1/n

Sheet: TC Resistance
Evaluation Results - Hamlet Fixed Bridge BDM.xls



14/12/2011
Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Fixed Span Evaluation

Section D1 Resistance

Evaluated By: SRP
 Checked By: BDM

REFERENCES

1. CAN/CSA S6-06 Canadian Highway Bridge Design Code (CHBDC)

SECTION PROPERTIES
Es Modulus of elasticity = 200000 MPa
Fy Yield strength = 210 MPa
Fu Tensile strength = 420 MPa

Ag Gross sectional area = 1635 mm2 Pair of 1-1/8" square bars

AXIAL TENSILE RESISTANCE (10.8.2)

Gross Section Yielding

s Resistance factor (tension) = 0.95 Cl. 10.5.7
Ag Gross area = 1635 mm2

Fy Yield strength = 210 MPa
Tr Factored tensile resistance = 326 kN = s Ag Fy

Sheet: D1 Resistance
Evaluation Results - Hamlet Fixed Bridge BDM.xls



14/12/2011
Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Fixed Span Evaluation

Section BC Resistance

Evaluated By: SRP
 Checked By: BDM

REFERENCES

1. CAN/CSA S6-06 Canadian Highway Bridge Design Code (CHBDC)

SECTION PROPERTIES
Es Modulus of elasticity = 200000 MPa
Fy Yield strength = 210 MPa
Fu Tensile strength = 420 MPa

Ag Gross sectional area = 986 mm2 Pair of 7/8" square bars

AXIAL TENSILE RESISTANCE (10.8.2)

Gross Section Yielding

s Resistance factor (tension) = 0.95 Cl. 10.5.7
Ag Gross area = 986 mm2

Fy Yield strength = 210 MPa
Tr Factored tensile resistance = 197 kN = s Ag Fy

Sheet: D2 Resistance
Evaluation Results - Hamlet Fixed Bridge BDM.xls



14/12/2011
Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Fixed Span Evaluation

Section V1 Properties

Evaluated By: SRP
 Checked By: BDM

Member Type/Location: V1

Member Description: I 5" x 3" x 10#

Shape No. Width Depth

Centroid 
Distance to 
Bottom of 
Section

Area
Centroidal 
Moment of 

Inertia

First 
Moment of 

Area 
Around 

Bottom of 
Section

Centroid 
Distance to 

Section 
Centroid

Second 
Moment of 

Area 
Around 

Bottom of 
Section

Moment of 
Inertia 
Around 
Section 
Centroid

b d y A Ix = b d3/12 Ay yc A yc
2 Ix + A yc

2

mm mm mm mm2 mm4 mm3 mm mm4 mm4

Top Flange 1 76 8 121 608 3243 73568 59 2080728 2083971

Web 1 6.4 109 62.5 698 690682 43600 0 0 690682

Bottom Flange 1 76 8 4.0 608 3243 2432 59 2080728 2083971

1914 119600 4858623

Overall Section Depth: 125 mm Section Modulus Top (Sx): 7.77E+04 mm3

Centroid Distance From Bottom of Section: 63 mm Section Modulus Bottom (Sx) : 7.77E+04 mm3

Section Moment of Inertia (Ix): 4.86E+06 mm4 Radius of Gyration (rx) : 50.4 mm

Shape No. Depth Width

Centroid 
Distance to 
Right Side 
of Section

Area
Centroidal 
Moment of 

Inertia

First 
Moment of 

Area 
Around 

Right Side 
of Section

Centroid 
Distance to 

Section 
Centroid

Second 
Moment of 

Area 
Around 

Right Side 
of Section

Moment of 
Inertia 
Around 
Section 
Centroid

d b x A Iy = b d3/12 Ax xc A xc
2 Iy + A xc

2

mm mm mm mm2 mm4 mm3 mm mm4 mm4

Top Flange 1 76 8 38.0 608 292651 23104 0.0 0 292651

Web 1 6 109 38.0 698 2381 26509 0.0 0 2381

Bottom Flange 1 76 8 38.0 608 292651 23104 0.0 0 292651

1914 72717 587682

Overall Section Width: 76 mm Section Modulus Top (Sy): 1.55E+04 mm3

Centroid Distance From Right Side of Section: 38 mm Section Modulus Bottom (Sy): 1.55E+04 mm3

Section Moment of Inertia (Iy): 5.88E+05 mm4 Radius of Gyration (ry) : 17.5 mm

STRONG AXIS ELASTIC PROPERTIES

WEAK AXIS ELASTIC PROPERTIES

Sheet: V1 Prop
Evaluation Results - Hamlet Fixed Bridge BDM.xls



14/12/2011
Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Fixed Span Evaluation

Section V1 Resistance

Evaluated By: SRP
 Checked By: BDM

REFERENCES

1. CAN/CSA S6-06 Canadian Highway Bridge Design Code (CHBDC)

SECTION PROPERTIES
Es Modulus of elasticity = 200000 MPa Cl. 10.4.2
Fy Yield strength = 210 MPa Cl. 14.7.4.2
Fu Tensile strength = 420 MPa Cl. 14.7.4.2
Gs Shear modulus = 77000 MPa Cl. 10.4.2
b1 Top flange width = 76 mm
t1 Top flange thickness = 8 mm

h Web height = 109 mm

w Web width = 6.4 mm
b2 Bottom flange width = 76 mm
t2 Bottom flange thickness = 8 mm

L Unsupported length = 4350 mm

A Area = 1914 mm2

ry Radius of gyration = 17.5 mm
rx Radius of gyration = 50.4 mm

SECTION CLASSIFICATION (Cl. 10.9.2)

Flanges in Compression

b Flange width = 76 mm

t Flange thickness = 8 mm

b/t = 9.5
Fy Plate yield strength = 210 MPa

Class 1 limit = 10.0 = 145 / sqrt(Fy)

Top flange class = Class 1

Web

h Web height = 109 mm

w Web width = 6 mm

h/w = 17.0
Fy Plate yield strength = 210 MPa

Class 1 limit = 46.2 = 670 / sqrt(Fy)

Web class = Class 1

Section is Class 1.

Sheet: V1 Resistance
Evaluation Results - Hamlet Fixed Bridge BDM.xls



14/12/2011
Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Fixed Span Evaluation

Section V1 Resistance

Evaluated By: SRP
 Checked By: BDM

COMPRESSION MEMBERS (10.9)

k Effective length factor = 1.0

L Unsupported length = 4350 mm

r Radius of gyration = 17.5 mm

Slenderness ratio kL/r = 248

Limit = 120

Acceptable = No But primarily a tension member

Flexural Buckling (10.9.3.1)

s Resistance factor (compression) = 0.90 Cl. 10.5.7

A Area of section = 1914 mm2

Fy Yield strength = 210 MPa
Es Modulus of elasticity = 200000 MPa

L Unbraced length = 4350 mm

n Coefficient for buckling resistance = 1.34

 Slenderness parameter = 2.56 = kL/r (Fy / 
2 Es)

Cr Factored compressive resistance = 52.1 kN = s A Fy (1+2n)-1/n

AXIAL TENSILE RESISTANCE (10.8.2)

Gross Section Yielding

s Resistance factor (tension) = 0.95 Cl. 10.5.7
Ag Gross area = 1914 mm2

Fy Yield strength = 210 MPa
Tr Factored tensile resistance = 382 kN = s Ag Fy

Sheet: V1 Resistance
Evaluation Results - Hamlet Fixed Bridge BDM.xls



14/12/2011
Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Fixed Span Evaluation

Section V2 Properties

Evaluated By: SRP
 Checked By: BDM

Member Type/Location: V2

Member Description: I 5" x 5" (roughly)

Shape No. Width Depth

Centroid 
Distance to 
Bottom of 
Section

Area
Centroidal 
Moment of 

Inertia

First 
Moment of 

Area 
Around 

Bottom of 
Section

Centroid 
Distance to 

Section 
Centroid

Second 
Moment of 

Area 
Around 

Bottom of 
Section

Moment of 
Inertia 
Around 
Section 
Centroid

b d y A Ix = b d3/12 Ay yc A yc
2 Ix + A yc

2

mm mm mm mm2 mm4 mm3 mm mm4 mm4

Top Flange 1 113 10 128.0 1074 8074 137408 62 4060245 4068319

Web 1 12 113 66.5 1356 1442897 90174 0 0 1442897

Bottom Flange 1 113 10 5.0 1074 8074 5368 62 4060245 4068319

3503 232950 9579535

Overall Section Depth: 133 mm Section Modulus Top (Sx): 1.44E+05 mm3

Centroid Distance From Bottom of Section: 67 mm Section Modulus Bottom (Sx) : 1.44E+05 mm3

Section Moment of Inertia (Ix): 9.58E+06 mm4 Radius of Gyration (rx) : 52.3 mm

Shape No. Depth Width

Centroid 
Distance to 
Right Side 
of Section

Area
Centroidal 
Moment of 

Inertia

First 
Moment of 

Area 
Around 

Right Side 
of Section

Centroid 
Distance to 

Section 
Centroid

Second 
Moment of 

Area 
Around 

Right Side 
of Section

Moment of 
Inertia 
Around 
Section 
Centroid

d b x A Iy = b d3/12 Ax xc A xc
2 Iy + A xc

2

mm mm mm mm2 mm4 mm3 mm mm4 mm4

Top Flange 1 113 10 56.5 1074 1142293 60653 0.0 0 1142293

Web 1 12 113 56.5 1356 16272 76614 0.0 0 16272

Bottom Flange 1 113 10 56.5 1074 1142293 60653 0.0 0 1142293

3503 197920 2300859

Overall Section Width: 113 mm Section Modulus Top (Sy): 4.07E+04 mm3

Centroid Distance From Right Side of Section: 57 mm Section Modulus Bottom (Sy): 4.07E+04 mm3

Section Moment of Inertia (Iy): 2.30E+06 mm4 Radius of Gyration (ry) : 25.6 mm

STRONG AXIS ELASTIC PROPERTIES

WEAK AXIS ELASTIC PROPERTIES

Sheet: V2 Prop
Evaluation Results - Hamlet Fixed Bridge BDM.xls



14/12/2011
Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Fixed Span Evaluation

Section V2 Resistance

Evaluated By: SRP
 Checked By: BDM

REFERENCES

1. CAN/CSA S6-06 Canadian Highway Bridge Design Code (CHBDC)

SECTION PROPERTIES
Es Modulus of elasticity = 200000 MPa Cl. 10.4.2

Fy Yield strength = 210 MPa Cl. 14.7.4.2

Fu Tensile strength = 420 MPa Cl. 14.7.4.2

Gs Shear modulus = 77000 MPa Cl. 10.4.2

b1 Top flange width = 113 mm

t1 Top flange thickness = 10 mm

h Web height = 113 mm

w Web width = 12.0 mm

b2 Bottom flange width = 113 mm

t2 Bottom flange thickness = 10 mm

L Unsupported length = 4350 mm

A Area = 3503 mm2

ry Radius of gyration = 25.6 mm

rx Radius of gyration = 52.3 mm

SECTION CLASSIFICATION (Cl. 10.9.2)

Flanges

b Flange width = 113 mm

t Flange thickness = 10 mm

b/t = 11.9

Fy Plate yield strength = 210 MPa

Class 1 limit = 10.0 = 145 / sqrt(Fy)

Top flange class = Class 2

Web 

h Web height = 113 mm

w Web width = 12 mm

h/w = 9.4

Fy Plate yield strength = 210 MPa

Class 1 limit = 46.2 = 670 / sqrt(Fy)

Web class = Class 1

Section is Class 2

Sheet: V2 Resistance
Evaluation Results - Hamlet Fixed Bridge BDM.xls



14/12/2011
Proj. No. BO2211

PARKS CANADA BRIDGES - CENTRAL ONTARIO
Hamlet Bridge - Fixed Span Evaluation

Section V2 Resistance

Evaluated By: SRP
 Checked By: BDM

COMPRESSION MEMBERS (10.9)

k Effective length factor = 1.0

L Unsupported length = 4350 mm

r Radius of gyration = 25.6 mm

Slenderness ratio kL/r = 170

Limit = 120

Acceptable = No

Flexural Buckling (10.9.3.1)

s Resistance factor (compression) = 0.9 Cl. 10.5.7

A Area of section = 3503 mm2

Fy Yield strength = 210 MPa

Es Modulus of elasticity = 200000 MPa

L Unbraced length = 4350 mm

n Coefficient for buckling resistance = 1.34

 Slenderness parameter = 1.75 = kL/r (Fy / 
2 Es)

Cr Factored compressive resistance = 185.9 kN = s A Fy (1+2n)-1/n

AXIAL TENSILE RESISTANCE (10.8.2)

Gross Section Yielding

s Resistance factor (Tension) = 0.95 Cl. 10.5.7

Ag Gross area = 3503 mm2

Fy Yield strength = 210 MPa

Tr Factored tensile resistance = 699 kN = s Ag Fy

Sheet: V2 Resistance
Evaluation Results - Hamlet Fixed Bridge BDM.xls
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