
 

 

 
PRELIMINARY FOUNDATION INVESTIGATION AND DESIGN  

CAVANVILLE CREEK BRIDGE (SITE 26-120) 
G.W.P. 4291-11-01 

 

1 INTRODUCTION 

This memo presents a brief summary of the factual findings from a foundation review carried out 
for the existing Cavanville Creek Bridge on Highway 115 (Eastbound) in the geographic township 
of North Monaghan – Municipality of Peterborough, Ontario.  It also presents preliminary 
geotechnical recommendations for use in assessment of the existing foundations at the site.  It is 
noted that the proposed structural alternatives are not yet defined.  

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

The following reference numbers apply to this site: 

 Current W.P.    4291-11-01 

 Site No.   26-120/1 

 GEOCRES No.  31D-299 

 Historic W.P.   192-81-04  

2 SITE DESCRIPTION 

The site is located on Highway 115 approximately 1.0 km east of the Highway 7/Peterborough 
County Road 28 interchange in North Monaghan Township, approximately 5 km southwest of the 
City of Peterborough.  Based on the historic GA, the existing bridge is a 3-span prestressed 
concrete girder structure with a total span length of 50 m and a width of 13.5 m.  It accommodates 
2 lane eastbound traffic on Highway 115.  The road grade on the bridge is approximately 4.5 m 
above the riverbank level. 

The natural terrain in the vicinity of the bridge is generally flat.  The historic GA indicates that the 
original grade in the vicinity of the bridge ranged from elevation 189.6 to 190.2 m.  Highway 115 
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was constructed to approximately elevation 193.6.  The approach fills were constructed by placing 
3.4 to 4.0 m of fill with sideslopes inclined at 2H:1V. 

3 SUBSURFACE CONDITIONS 

The site is located within the physiographic region known as the Peterborough Drumlin Field, 
which is a rolling till plain with numerous drumlins, drumlinoid hills and surface flutings of the till 
sheet.  The drumlins locally rise from sand and clay plains, and a veneer of sand overlies the till 
at the bridge site.  The underlying bedrock consists of limestone of the Verulam Formation. 

A site investigation was completed by Geocon Inc. between July 7 and 14, 1982.  Four boreholes 
were drilled in conjunction with Standard Penetration Tests (SPTs) to depths of 14.0 to 17.4 m 
below the original ground surface.  Adjacent to the boreholes, dynamic cone penetration tests 
(DCPTs) were advanced to 4.6 to 7.3 m depth below the original ground surface where practical 
DCPT refusal (over 100 blows per 0.3 m penetration) was encountered.  All boreholes and DCPTs 
were completed adjacent to the abutment and pier alignments. 

Soil conditions encountered in the boreholes generally consist of topsoil over a thin layer of 
gravelly sand underlain by glacial till overlying limestone bedrock.  The topsoil was described as 
being 610 to 860 mm thick.  The gravelly sand layer was 250 to 760 mm thick and described as 
loose to dense. 

The underlying glacial till comprised sandy silt with some clay and gravel, and probable cobbles 
and boulders.  The thickness of the till layer ranged from 10.4 to 12.8 m.  The till was loose to 
compact to depths of about 4.0 to 5.5 m with SPT N-values of 7 to 27 blows/0.3m penetration.  
Below this depth, the till was generally dense to very dense with N-values of 33 to 149 blows/0.3.  
Moisture contents of the samples typically ranged from 6 to 16%, locally up to 21% near the 
ground surface. 

A thin layer of sand was encountered between the glacial till and the underlying limestone 
bedrock.  The sand layer was 150 to 890 mm thick. 

Limestone bedrock was encountered at depths of 11.8 to 14.0 m (Elev. 177.8 to 176.2) and proven 
by coring 1.6 to 3.7 m below the bedrock surface.  Rock Quality Designation (RQD) values of 
52% to 100% were measured in the recovered rock cores, indicating fair to excellent quality.  The 
upper 1.0 to 1.2 m of bedrock recovered from the boreholes on the east bank was described as 
weathered with sand seams. 

Artesian groundwater conditions were reported near the bedrock surface in three of the boreholes.  
During drilling in these boreholes, the groundwater level in the hollow stem augers rose to 0.6 to 
0.9 m above the ground surface (Elev. 190.6 to 191.1 m).  A water level at 1.7 m above the ground 
surface (Elev. 191.9 m) was subsequently measured in a piezometer installed in one borehole. 

The available GEOCRES files are attached in Appendix A. 
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4 SITE OBSERVATIONS 

Foundations engineering staff from Thurber visited the site to observe conditions related to the 
geotechnical performance. 

There were no obvious signs of settlement or distress in the foundations. 

The approach embankments and forward slopes appeared to be stable, with no obvious signs of 
instability or bulging.  There were no indications of erosion problems in the approaches. 

Photographs of the structure and the approaches are attached in Appendix B. 

5 EXISTING FOUNDATIONS 

Based on the archive general arrangement and foundation drawings for the structure, the 
abutments and piers are supported on HP 310x110 piles driven to refusal on bedrock.  The 
abutments are carried on 14 piles each (9 piles battered at 1H:3V in front row, and 5 piles battered 
at 1H:6V in back row), and the piers are carried on 9 piles each (4 outside piles battered at 1H:6V, 
and 5 remaining piles are vertical).  The pile length ranged from 12.0 to 14.5 m. 

The Pile Design Data given in the Geocon report for HP 310 X 110 piles is a factored ULS 
structural resistance of 1,650 kN.  The discussion implicitly states that the SLS condition will not 
govern for piles driven to bedrock. 

A 500 mm thick layer of Granular A material wrapped in a geotextile filter blanket was placed 
below the pile caps to minimize the potential for loss of fines as a result of possible artesian flow 
along the piles. 

6 ASSESSMENT OF EXISTING FOUNDATIONS 

6.1 Axial Resistance of H-Piles 

Based on the GEOCRES information and the archive foundation drawings, the bridge is 
supported on HP 310x110 piles driven to bedrock.  HP 310x1110 piles driven to bedrock are 
routinely designed using a factored axial resistance of 2,000 kN at Ultimate Limit State (ULS).  
The SLS condition is considered not to govern for piles driven to bedrock.   

It is noted however that the existing design was apparently based on a lower factored ULS 
capacity of 1,650 kN.  The potential exists that refusal to some of the piles may have been met 
on boulders or very dense till above the bedrock surface, and this lesser criterion may have been 
accepted during construction.  It is therefore recommended that preliminary assessment of the 
existing structure and its foundations be carried out using the previous geotechnical resistances: 

 Factored Axial Resistance at ULS = 1,650 kN 

Use of higher resistance values may be possible if pile driving records are available to confirm 
that all piles extended to bedrock. 
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If the resistance of 1,650 kN (ULSf) is not sufficient to meet the assessed load demand, the 
foundations can be reassessed on the basis of the actual load demand.  However, in the absence 
of pile driving records, potential increases to the allowed resistance may be limited. 

6.2 Lateral Resistance 

The existing design is based on the lateral forces being carried by the battered piles.  It is 
recommended that no soil lateral resistance be assumed in this case. 

7 EXCAVATION AND 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. 

8 CLOSURE 

The factual subsurface information used in the preparation of this memorandum was taken from 
the report by Geocon Inc. titled “Report to Ministry of Transportation and Communications 
Ontairo, Proposed Bridge at Cavanville Creek on Highway 115 (East Bound Lanes), District 7, 
Port Hope, Ontario (WP192-81-04)” and undated. 
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GEOCRES Report, Correspondence, and Archive Drawings 
 
 
 
 
 
 
 

 





















































































Appendix B 
 

Site Photographs 
 
 
 
 
 
 
 

  



 

 
South Side of Cavanville Creek Bridge Eastbound Lanes 

 

 
North Side of Cavanville Creek Bridge Eastbound Lanes 




