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1 INTRODUCTION 

This memorandum presents a brief summary of a geotechnical assessment of the CNR Overhead 
(WBL) structure which carries Highway 115 over the CNR tracks in the County of Peterborough.  
It also contains preliminary geotechnical recommendations for use in the assessment of the 
existing foundations at this site.  It is understood that the proposed rehabilitation is expected to 
include concrete deck repairs, waterproofing and paving, elimination of expansion joints with 
semi-integral abutment conversion, and all required substructure repairs (soffit, wingwalls, piers 
and abutment walls).  

The recommendations provided in this memorandum are for planning, structure evaluation and 
preliminary design purposes only.  Additional investigation and analyses may be required in any 
subsequent detail design phases of the project. 

The following reference numbers apply to this site: 

 Current W.P.    4006-13-01 

 Site No.   26-081.2 

 GEOCRES No.  31D-282 

 Historic W.P.   19-81-05 
 

2 SITE DESCRIPTION 

The site is located just east of the interchange between Highway 115 and Ashburnham Drive in 
the Geographic Township of Otonabee in the County of Peterborough.  The WBL bridge carries 
the westbound lanes of Highway 115 (Highway 7 Peterborough Bypass) over the CNR tracks.  
This bridge is approximately 20 m north of another bridge which carries the eastbound lanes over 
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CNR.  Based on the description in Section 6.3.3 of the RFP, the existing bridge, constructed in 
1984, is a 3 span (15 m + 16 m + 15 m) pre-stressed pre-cast concrete I-beam bridge.  The overall 
deck width is 17 m, with an asphalt riding surface of 16 m carrying three lanes of traffic in the 
westbound direction of Highway 115.  A historic General Layout drawing dated 1982 confirms the 
bridge approach span length of 15.0 m, but shows a centre span length of 15.5 m and bridge 
widths varying from about 19 m at the west abutment to about 16 m at the east abutment.  The 
structure was last rehabilitated in 1995 which generally involved expansion joint repairs.          

The natural terrain in the vicinity of the bridge is generally flat with the highway embankment 
standing above the surrounding ground.  The historic data indicates that the original grade in the 
vicinity of the bridge ranged between approximate Elevations 199 and 200 m.  Highway 115 was 
constructed to approximate Elevation 208 m.  A historic General Layout drawing indicates that 
the approach fills were constructed with forward slopes inclined at 2H : 1V, resulting in overall 
embankment heights of up to 8 m. 

The mapping in the Physiography of Southern Ontario by Chapman and Putnam shows that the 
site lies within the physiographic region known as the Peterborough Drumlin Field.  This area is 
a heavily drumlinized till plain.  The drumlins are composed of highly calcareous sandy and silty 
tills with varying quantities of limestone rubble and boulders.  The overburden in this region is 
underlain by highly fossiliferous limestone bedrock.  

3 SUBSURFACE CONDITIONS 

A site investigation was completed by the Pavement & Foundation Design Section, Engineering 
Materials Office of the Ministry of Transportation and Communications (MTC) and reported in 
November 1981.  A total of four boreholes were drilled and sampled at this site.  Boreholes 1, 2, 
3 and 4 were located near the west abutment, west pier, east pier and east abutment, respectively.  
These boreholes were advanced to depths of 13.4 to 18.6 m below the original ground surface.   

Results of the boreholes indicated that the subsurface conditions consisted of a thin layer of 
topsoil overlying a deposit of sandy silt to sand and silt glacial till containing increasing amounts 
of gravel, cobbles and boulders with depth.  The till is compact to very dense as indicated by SPT 
‘N’ values ranging from 13 blows per 0.3 m penetration to greater than 100 blows for less than 
0.3 m penetration.  A lower ‘N’ value of 8 blows indicating a loose zone was encountered near 
the ground surface in Borehole 2.  Bedrock underlies the till and was cored in Boreholes 2 and 4, 
and inferred by auger refusal in Boreholes 1 and 3.  The bedrock was described as limestone, 
light grey, fine grained, hard and sound with irregular very thin dark grey shale seams.  Core 
recovery was 92% or greater, but no RQD values and fracture indices were reported.  Bedrock 
elevations encountered in the boreholes are as follows: 

     Borehole     Location  Top of Rock Elevation (Depth) 

1     West Abutment              186.3 m (13.4 m) – inferred 
2     West Pier                       186.3 m (13.3 m) – proven  
3     East Pier                        186.0 m (13.4 m) – inferred  
4     East Abutment               186.0 m (14.0 m) – proven           
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The short term groundwater levels observed in three of the open boreholes were up to 
approximate Elevations 198.2 to 198.5 m, or 1.2 to 1.5 m depths at the time of the investigation. 

The available GEOCRES information is attached in Appendix A. 

4 SITE OBSERVATIONS 

Foundation engineering staff from Thurber visited the site on January 14, 2016 to observe 
conditions related to the geotechnical performance. 

There was no obvious sign of settlement or distress at the foundation elements. 

The original design drawings indicated that the forward slopes and adjacent sideslopes are at an 
inclination of 2H : 1V.  The approach embankments appeared stable with no obvious signs of 
instability or bulging.     

Selected photographs of the structure and the approaches are attached in Appendix B. 

5 EXISTING FOUNDATIONS 

Based on a historic General Arrangement (GA) drawing for the structure, Drawing 1, and a 
foundation drawing, Drawing 3, Contract 83-57, WP 19-81-05 dated November 1982, both 
abutments were designed to be supported by conventional HP 310 x 110 piles driven to bedrock.  
There was no available construction records to indicate that all of those piles had indeed fully 
penetrated the glacial till to reach bedrock.  Based on the available borehole information, it is 
possible that some piles did not penetrate through the portion of the till which contains boulders 
and cobbles, and instead met practical refusal and terminated within the glacial till.  According to 
the same drawings, both piers are supported on spread footings founded on the dense to very 
dense glacial till.  The forward slopes and adjacent approach sideslopes were designed to have 
an inclination of 2H to 1V.  The forward slopes were to be protected by a layer of crushed rock 
placed on well compacted slope surfaces.     

The pile caps and footings for the abutments and piers, respectively, are shown as being founded 
at the following approximate elevations: 
 

Foundation 
Element 

Reference 
Borehole 

Design 
Underside 

Elev. of Pier 
Footing  

Design 
Underside Elev. 

of Abutment 
Pile Cap 

Design 
Approximate 
Pile Length 

Design 
Pile Tip 

Elev. 

West 
Abutment 

1 - 203.0 18.2 to 17.4 
184.8 to 
185.6 

West Pier 2 197.25 m - - - 

East Pier 3 197.25 m - - - 

East 
Abutment 

4 - 203.0 18.2 to 17.4 
184.8 to 
185.6 
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The drawings also do not show design geotechnical resistances for the footings and the piles. 

The MTC report from GEOCRES recommended that the pier footings be founded on the dense 
glacial till at or below Elevation 198.0 m using a factored capacity at ULS of 500 kPa for design.  
The SLS condition is not considered to govern design for shallow footings on unyielding soil.  This 
report also recommended that perched abutments be supported on spread footings founded on 
compacted Granular A using a factored capacity at ULS of 700 kPa and a capacity at SLS Type II 
(up to 25 mm settlement) of 300 kPa.     

The report did not provide recommendations for driven piles or other deep foundation types.  
Based on the table above, both pier footings are founded on the dense to very dense glacial till 
and it is assumed that the footings have been designed using the ULS value provided in the report 
and quoted above.  

6 ASSESSMENT OF EXISTING FOUNDATIONS 

Based on the information provided by the historical drawings and the GEOCRES report, a 
factored geotechnical resistance at ULS of 500 kPa for the pier footings founded on the dense to 
very dense till has been assessed in accordance with the requirements of the CHBDC.  The SLS 
condition does not apply to footings founded on unyielding soils.  These recommendations are 
consistent with those provided in the GEOCRES report.  In addition, for sliding resistance at the 
footing and glacial till interface, an ultimate coefficient of friction, tan δ, of 0.5 may be used for 
evaluation.  The above values can be used for carrying out an assessment of the existing structure 
and for preliminary design of any modifications that may be necessary. 

For the HP 310 x 110 abutment piles driven to practical refusal in the very dense till, it is 
recommended that an axial geotechnical resistance at ULS of 1,400 kN and a geotechnical 
resistance at SLS of 1,200 kN be used for assessment.  

The RFP listed semi-integral abutment conversion as a rehabilitation requirement.  From a 
foundation engineering perspective, the structure could be converted to have semi-integral 
abutments.  Structural and other assessments will be required to determine if this bridge is 
acceptable for semi-integral abutment conversion.                      

7 EXCAVATION AND BACKFILL 

It is anticipated that temporary excavations in the order of 2 to 3 m deep will be required for semi-
integral abutment conversion at this site.  All temporary excavations must be carried out in 
accordance with the Occupational Health and Safety Act (OHSA).  For the purpose of OHSA, the 
pavement granular, approach fill and glacial till are classified as Type 3 soils.  All excavations 
must be carried out in a manner that avoids undermining or destabilising the existing bridge 
foundations, existing approach slopes and the adjacent highway. 

Where space permits, temporary excavations may be formed with sideslopes not steeper than 
1H : 1V.  Flatter slopes may be required at locations where the exposed soils are less competent 
than what is assumed during design or where water seepage affects surficial stability.  Where 
space restriction and staged construction is anticipated, roadway protection as per OPSS.PROV 
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539 will be required to support the ground adjacent to these temporary excavations (see Section 
8 below).        

Backfill to the abutments should consist of Granular A or Granular B Type II materials meeting 
the gradation and relevant requirements stipulated in OPSS.PROV 1010.  Compaction 
procedures and equipment to be used adjacent to the existing structures must be in accordance 
with the relevant OPSS.PROV 501 requirements. 

8 ROADWAY PROTECTION 

If the selected rehabilitation strategy requires excavation in the approach fills behind the 
abutments, it is recommended that site investigation and field testing be carried out in each 
approach fill in order to characterize the fill, and to select parameters for the design of roadway 
protection.  One borehole within each approach fill and within the probable extent of excavation 
is considered to be appropriate.  The boreholes should extend for the full depth of fill or to twice 
the depth of excavation, whichever is the greater.  

The design of roadway protection should be the responsibility of the Contractor.  All shoring 
systems must be designed by a Professional Engineer experienced in such designs. 

9 CLOSURE 

The factual subsurface information used for foundation review and assessment of the existing 
foundation conditions was taken from the MTC report titled “Foundation Investigation Report for 
C.N.R. Overhead (W.B.L.) on Peterborough Bypass”, W.P. 19-81-05, Site 26-81, Highway 7, 
District 7, Port Hope, dated November 27, 1981.   
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This memorandum was prepared by Dr. Sydney Pang, P.Eng., and was reviewed by Mr. Alastair 
Gorman, P.Eng. and Dr. P.K. Chatterji, P.Eng., a Designated Principal Contact for MTO 
Foundations Projects. 

THURBER ENGINEERING LTD. 

 
 
 
 
 
 
 
 
Sydney Pang, P.Eng. 
Senior Foundation Engineer 
 
 
 
 
 
 
 
 
 
Alastair Gorman, P.Eng. 
Project Manager, Senior Foundation Engineer 
 
 
 
 
 
 
 
 
 
P.K. Chatterji, P.Eng. 
Review Principal, Designated MTO Contact 
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Appendix B 
 

Site Photographs 
 
 
 
 
 
 
 
 
 



 

Photo 1  Looking North at West Approach 

 

 

Photo 2  Looking North at East Approach 



 

Photo 3  Looking South at West Forward Slope (Rock Protection) 

 

 

Photo 4  Looking East at East Median Slope 
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Archived Drawings 
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