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1 Executive Summary 

Associated Engineering (AE) was retained by the Yukon Government to complete the load 
rating of the Mount Nansen Bridge.  This 9.4 m single-span, simply-supported bridge was 
rehabilitated in 2011.   Three steel W-beam girders and a timber deck form the superstructure, 
which is supported on lock block abutments.  An elevation of the bridge is shown on the cover 
page.  This report presents the findings of the structural analysis and load rating evaluation of the 
bridge. 
 
We completed the load rating in accordance with the CAN/CSA-S6-06 Canadian Highway Bridge 
Design Code (CHBDC).  We assessed the bridge based on the CL-625-ONT vehicle, and three 
alternate assessment vehicles: a CAT 329E Hydraulic Excavator, a CAT D6T Track-Type Tractor, 
and a Ford F-550 Flat Bed Truck. 
 
The structural evaluation was carried out using in-house software designed for industrial bridges. 
We performed the analysis in accordance with CHBDC, Section 14 - Evaluation. 
 
The assessment has confirmed that the Mount Nansen Bridge has adequate capacity to carry the 
CL-635-ONT truck and the alternate assessment vehicles. 
 
No bridge strengthening is required.  However, we recommend radiography testing (RT) of the full-
penetration butt welds at the mid-span of the girders, to confirm their integrity.  Our load rating 
calculations are based on the assumption that the weld splices are adequate to develop the full 
capacity of the girders. 
 

2 Description of Structure 

Key features of the Mount Nansen Bridge are as follows: 
 
 The Mount Nansen utility bridge provides access to the tailings dam at the abandoned 

Mount Nansen gold and silver mine, which is 60 km west of Carmacks and 180 km north of 
Whitehorse. 

 It is a 9.4 m long, single-span, simply-supported bridge comprising three steel girders and a 
timber deck. 

 The clear width of the deck between the wheel guards is 3.302 m. 

 The bridge was rehabilitated in 2011 with new abutments and timber decking repairs. 

 The record drawings were available to us.  The record drawings for the bridge are included 
in Appendix C of this report. 
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3 Assessment Criteria 

The following criteria have been used to load rate the bridge: 
 
3.1 Design Criteria 

• The load rating was conducted in accordance with the CHBDC, CAN/CSA-S6-06. 

• Rating factors were determined in accordance with CHBDC, Section 14 - Evaluation. 

• Capacity of the existing steel members was determined in accordance with CHBDC, 
Section 10 - Steel Structures. 

• The Inspection Category is INSP2.  CSA-S6-06 Clause 14.12.4(b) reads as follows: 
“Inspection Level INSP2, where inspection is to the satisfaction of the evaluator, with the 
results of each inspection recorded and available to the evaluator”.  The evaluation report 
dated October 2011 was available to the evaluator. 

• Normal traffic and Normal traffic (alternative loading) load factors are applicable to the load 
effects from the CL-625-ONT trucks and alternate vehicles, respectively. 

• Highway Class D applies to this road; however, it does not influence the magnitude of the 
lane loading due to the dimensions of the bridge. 

• Reliability indices are based on CHBDC Table 14.5 for normal traffic. 

• For the purposes of CHBDC Clause 14.12.5, the structure is not considered as “important”, 
and the typical live load factors are therefore not increased further. 

• Serviceability and fatigue limit state checks are not required for the Assessment Vehicles, 
in accordance with Section 14 of CHBDC. 

 
3.2 Assessment Vehicles 

The assessment vehicles requested by the Yukon Government are: 
 
• CL-625-ONT (63,500 kg gross weight). 

• CAT 330 Hydraulic Excavator (31,289 kg gross weight). 

• CAT D6 Track-Type Tractor (23,119 kg gross weight). 

• Ford F-550 Flat-Bed Truck (7,937 kg gross weight). 
 
The CL-625-ONT is defined in CHBDC Section 3.  The remaining vehicles required the following 
assumptions: 
 
• There are no longer CAT 330 Hydraulic Excavators in production and the specifications are 

not readily available.  Accordingly, we completed the assessment based on the CAT 329E 
Hydraulic Excavator.  Of the various options for this vehicle, we selected the options that 
provided the most demanding load on the structure. 
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 There are several models of CAT D6 that vary greatly in dimension and weight.  We 
completed the assessment based on the CAT D6T Track-Type Tractor, which is the 
heaviest of all of the models. 

 There are several variations of the Ford F-550 Truck that vary in Gross Vehicle Weight 
Rating (GVWR), payload capacity, and wheelbase.  We completed the assessment 
assuming the shortest available wheelbase, and the largest GVWR.  We assumed the rear 
axle supports the full payload, and the net vehicle weight is divided equally between the 
front and rear axles. 

 
For the detailed description of the Assessment Vehicles refer to Appendix B of this report. 
 
Given the length and width of the bridge, we assumed single-lane loading with one vehicle at a time 
for all Assessment Vehicles. 
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4 Rating Procedure and Assumptions 

The following methodology and assumptions were used for the evaluation: 
 
 Member sizes and the geometry of the spans were taken from the existing drawings, some 

of which are included in Appendix C. 

 The minimum yield strength of the structural steel of the bridge is 250 MPa.  This is in 
agreement with the recommended steel grade specified in CHBDC. 

 The structural evaluation was carried out using in-house software designed for industrial 
bridges. 

 We ignored the contribution of the centre girder to the capacity of the bridge as the stiffness 
of the existing diaphragms is negligible, and does not achieve any redistribution of forces 
between girders. 

 Multiple analyses have been performed for the various Loading Conditions in accordance 
with CHBDC, Section 14 - Evaluation. 

 We did not rate the bridge substructure or timber deck. 

 As mentioned in the inspection report from November 18, 2011, each girder has a 
complete penetration butt-welded splice with a poorly welded cover plate.  The reason for 
the cover plate is unknown, but does raise questions of why it was installed.  For the 
purposes of this load rating, we assumed the splices are sufficient to develop the full 
capacity of the girders.  RT is recommended to confirm the integrity of the original butt-
welds. 

 As the girder is a Class 1 rolled I-section, we have taken advantage of the plastic section 
properties in our calculations, instead of the elastic section properties for which the girders 
would have originally been designed.  Figure 1 illustrates the advantage of using the 
plastic stress distribution, and shows (i) the elastic stress distribution, (ii) the plastic stress 
distribution, and (iii) the plastic stress distribution with combined shear, respectively: 
 
 
 
 
 
 
 
(i)  Elastic (ii) Plastic (iii) Plastic with combined shear 
 

Figure 1  
Section Stress Distribution 
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Effect  Load  Live  Factored
Effect  Load  Dead  FactoredCapacity  FactoredLLCF

5 Evaluation Results 

The load rating summary page is shown in Appendix A. 
 
Live Load Capacity Factors (LLCF) are shown on the bottom of the tables. 
 
The LLCF is defined as: 
 
 

 
 

LLCF greater than unity indicates adequate capacity of the member for the live load effect 
assessed. 

 
6 Conclusions 

The bridge is suitable for all of the assessment vehicles, assuming a speed restriction of 10 km/hr 
for the tracked vehicles.  The CL-625-ONT and Ford F-550 vehicles travelling at unrestricted 
speeds result in LLCFs greater than unity.  We assume that the Alternate Loading assessment 
vehicles are reasonable representations of the equipment to be used on site.  This assessment is 
also based on the assumption that the welded splices are adequate to develop the full strength of 
the girders.  We recommend RT testing of the welds. 
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Appendix A - Load Rating Summary 
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Appendix B - Alternative Assessment Vehicles 
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Appendix C - Mount Nansen Bridge Drawings 
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GENERAL

- THIS ASSIGNMENT IS FOR AN EMERGENCY BRIDGE REPAIR OF AN EXISTING BRIDGE  WITH RESTRICTED TRAFFIC (SEE BRIDGE
DESIGN NOTES) USE FOR 2011 WINTER, LOCATED IN THE MOUNT NANSEN GOLD AND SILVER MINE, YUKON TERRITIOTRIES.

- FOR INSTALLATION BY OTHERS; NO RESPONSIBILITY CAN BE ACCEPTED FOR WORK BY OTHERS.

- DEFINITIONS
- YUKON GOVERNMENT REFERS TO THE YUKON GOVERNMENT - ENERGY, MINES AND RESOURCES, YUKON TERRITORIES.

- THE PROVISION OF FABRICATION OF THIS BRIDGE IS NOT INCLUDED IN SCOPE OF SERVICES BEING PROVIDED BY ASSOCIATED
ENGINEERING (B.C.) LTD.

- ASSOCIATED ENGINEERING WILL PROVIDE A FINAL INSPECTION OF THE BRIDGE AFTER CONSTRUCTION IS COMPLETE.
ASSOCIATED ENGINEERING REQUIRES FIVE (5) DAYS NOTICE.

- DESIGN AND CONSTRUCTION TO CONFORM TO THE MINISTRY'S "FOREST SERVICE BRIDGE DESIGN AND CONSTRUCTION
MANUAL" 1999 AND THE "FOREST ROAD ENGINEERING GUIDEBOOK" 2002.

- ANY DESIGN CHANGES PROPOSED DURING CONSTRUCTION SHALL REQUIRE PRIOR WRITTEN APPROVAL FROM THE
COORDINATING REGISTERED PROFESSIONAL.

GEOTECHNICAL

- GEOTECHNICAL ENGINEERING AND TERRAIN STABILITY FIELD ASSESSMENTS ARE NOT INCLUDED WITHIN THE SCOPE OF
SERVICES BEING PROVIDED BY ASSOCIATED ENGINEERING (B.C.) LTD. THEREFORE THIS DESIGN HAS BEEN PREPARED WITHOUT
THE BENEFIT OF GEOTECHNICAL FIELD INVESTIGATION OR TERRAIN STABILITY FIELD ASSESSMENT ADVICE. GROUND
CONDITIONS MAY VARY. THE APPROACH ROAD AND BRIDGE CONCEPT MAY NEED TO BE MODIFIED TO ACCOMMODATE ACTUAL
SITE CONDITIONS ENCOUNTERED DURING CONSTRUCTION. ASSOCIATED ENGINEERING (B.C.) LTD. ACCEPTS NO LIABILITY OR
RESPONSIBILITY FOR DELAY OR ADDITIONAL COSTS THAT MAY RESULT IF GROUND CONDITIONS VARY FROM THOSE ASSUMED
OR THE SUBSEQUENT FAILURE OF THE ROAD EMBANKMENT, BRIDGE EMBANKMENT AND BRIDGE FOUNDATIONS DUE TO
UNFORSEEN GROUND CONDITIONS.

HYDROLOGY AND HYDRAULIC ASSESSMENT

- HYDRAULIC ANALYSIS HAS NOT BEEN ASSESSED FOR THIS SITE. ASSOCIATED ENGINEERING ACCEPTS NO LIABILITY OR
RESPONSIBILTY FOR DELAY OR ADDITIONAL COSTS THAT MAY RESULT FROM FAILURE OF THIS CROSSING DUE TO HYDRAULIC
CONDITIONS.

BRIDGE DESIGN

- TO CAN/CSA-S6-06 (MODIFIED) AND THE MINISTRY'S, "FOREST SERVICE BRIDGE DESIGN AND CONSTRUCTION MANUAL", 1999.

- LOADING: LOAD SPECIFICATIONS OF THIS EMERGENCY BRIDGE REPAIR IS RESTRICTED TO A CAN/CSA-S6-06 - MAINTENANCE
VEHICLE AND CAT IT28B LOADER TO A MAXIMUM OF 10,600 KGS. (G.V.W.). AND SHALL BE POSTED PRIOR TO TRAFFIC USE OF
BRIDGE.

MATERIALS

- STEEL: TO ASTM 
PLATE: GRADE A36 (Fy = 250MPa)

- CURB ANCHORS: ASTM A307 GALV.

- LAG SCREWS: TO CONFORM TO CSA B34. PREDRILL HOLES AND SCREW INTO WOOD - DO NOT
DRIVE LAG SCREW. INSTALL FLUSH WITH TOP OF WOOD SURFACE, TYPICAL.

- STEEL FABRICATION: ALL WELDS TO BE COMPLETED IN ACCORDANCE WITH CSA W59.
ALL BUTT WELDS TO BE INSPECTED BY ULTRASONIC EXAMINATION IN ACCORDANCE
WITH CSA W59.
FABRICATOR TO BE CERTIFIED FOR DIVISION 1, 2 OR 3 IN ACCORDANCE WITH CSA W47.1
MIN. 6mm FILLET WELD UNLESS OTHERWISE NOTED.
FIELD WELDING BY COMPANY CERTIFIED TO CSA W47.1, DIVISIONS 1, 2 OR 3.

- TIMBER: TIMBER CURBS: ANY SPECIES, ROUGH SAWN NO. 2 OR BETTER, UNTREATED
TIMBER TIES: COAST D/FIR ROUGH SAWN NO. 2 OR BETTER, TO BE ACZA 
TREATED IN ACCORDANCE WITH CSA 080.
PLANK SUB-DECK: COAST D/FIR, ROUGH SAWN, NO. 2 OR BETTER, (TREATED IF WEAR 
DECK PROVIDED; UNTREATED IF NO WEAR DECK)
PLANK WEAR DECK: ANY SPECIES, ROUGH SAWN NO. 2 OR BETTE, UNTREATED.

SITE PREPARATION AND INSTALLATION

FOOTING EXCAVATIONS

- EXCAVATIONS FOR ALL FOOTINGS SHALL BE KEPT FREE OF WATER DURING CONSTRUCTION. FOR EXCAVATION IN
MATERIAL OTHER THAN ROCK, CARE SHALL BE TAKEN NOT TO DISTURB THE BOTTOM OF THE EXCAVATION.

- WHERE FOUNDATION MATERIALS ENCOUNTERED DO NOT MEET THE DESIGN ASSUMPTIONS SHOWN ON THE
DRAWINGS OR IN THE CONSTRUCTION SPECIFICATIONS, THE COORDINATING REGISTERED PROFESSIONAL SHALL BE
CONSULTED PRIOR TO INSTALLATION OF FOUNDATIONS.  THE COORDINATING REGISTERED PROFESSIONAL SHALL BE
RESPONSIBLE TO STIPULATE MEASURES TO MEET DESIGN REQUIREMENTS AND CONSULT THE BRIDGE DESIGN
ENGINEER AS REQUIRED.  THE COORDINATING REGISTERED PROFESSIONAL SHALL INCLUDE THE PRESCRIBED
MEASURES IN THE CERTIFICATION DOCUMENT.

LOCK BLOCK INSTALLATION AND BACKFILLING

- FOUNDATION SUB-BASE:  DO NOT COMMENCE BACKFILLING UNTIL SUBMITTED PHOTOS AND COMPACTION RESULTS
HAVE BEEN APPROVED BY ASSOCIATED ENGINEERING (BC) LTD.

- FOUNDATIONS HAVE BEEN DESIGNED TO 200 kPa MAXIMUM ALLOWABLE BEARING PRESSURE.

- PROVIDE COMPACTION RESULTS TO ASSOCIATED ENGINEERING PRIOR TO THE PLACEMENT OF LOCK BLOCKS.

- REMOVE SNOW, ICE, CONSTRUCTION DEBRIS, ORGANIC SOIL AND STANDING WATER PRIOR TO BACKFILL.

- LOWER COURSE OF LOCK BLOCKS TO BE PLACED ON LEVELLING PAD CONSISTING OF 19mm (3/4" CRUSHED) MINUS
WASHED COMPACTED LEVELLING COURSE.

-  COMPACT EXISTING SUBGRADE AND LEVELLING PAD UNDER FOOTING TO A MINIMUM OF 95% MODIFIED PROCTOR
(ASTM D-1557).

-  PLACE BACKFILL, FILL MATERIAL IN 300mm LIFTS.  ADD WATER AS REQUIRED TO ACHIEVE SPECIFIED DENSITY.
MAINTAIN EVEN LEVELS OF BACKFILL AROUND STRUCTURES AS WORK PROGRESSES, TO EQUALIZE EARTH
PRESSURES.

- BACKFILL MATERIAL (WITHIN 3.0 M OF REAR FACE OF WALL ) TO BE CLEAN SAND AND GRAVEL WITH A MAXIMUM
AGGREGATE SIZE OF 100mm AND A MAXIMUM FINES CONTENT (SILTS CLAY PARTICLES) OF 5%. EACH LAYER OF
MATERIAL TO BE COMPACTED TO A MINIMUM OF 95% MODIFIED PROCTOR (ASTM D-1557).

- BACKFILL MATERIAL (OUTISDE 3.0 M OF REAR FACE OF WALL) TO BE CLEAN SAND AND GRAVEL WITH A MAXIMUM
AGGREGATE SIZE OF 200 mm AND A MAXIMUM FINES CONTENT (SILTS CLAY PARTICLES) OF 10%. EACH LAYER OF
MATERIAL TO BE COMPACTED TO A MINIMUM OF 90% MODIFIED PROCTOR (ASTM D-1557).

GRADING

- GRADE SO THAT WATER WILL DRAIN AWAY FROM THE BRIDGE APPROACHES TO CATCH BASINS AND OTHER
DISPOSAL AREAS APPROVED BY THE DESIGN ENGINEER OR COORDINATING REGISTERED PROFESSIONAL.

- CONSTRUCT APPROACH FILLS TO LINES AND GRADES SHOWN ON DRAWINGS.
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TIMBER BALLAST
WALL, TYP.
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EXISTING STEEL
GIRDER, TYP.

SEE DETAIL

2
-

13 ROWS - 100 x 300 x RANDOM LENGTH
ROUGH SAWN PLANK DECK (UNTREATED).

EXISTING TIMBER TIE
CONTRACTOR TO REPLACE
ANY TIMBER TIES THAT ARE
NOT SOUND (5 No. REPLACED)

5

RE-CONNECT
DAMAGED
WELDS, TYP.

EXISTING 104Ø PIPE, TYP. EXISTING NAILER PLANKS
RETAINED

REPLACE EXISTING CURB,
TYP.
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