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PRELIMINARY FOUNDATION INVESTIGATION AND DESIGN  
MADOC / DEER CREEK CULVERT (SITE 11-067/C) 

 

1 INTRODUCTION 

This memo presents a brief summary of the factual findings from a foundation review carried out 
for the existing Madoc / Deer Creek Culvert on Highway 62 in the geographic township of Madoc 
– Municipality of Hastings, 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.    4015-13-01 

 Site No.   11-067/C 

 GEOCRES No.  31C-091 

 Historic W.P.   125-61  

2 SITE DESCRIPTION 

The site is located on Highway 62 immediately south of Highway 7 in the Geographic Township 
of Madoc – Municipality of Hastings, at the north end of the community of Madoc.  Based on 
information shown on the archive Bridge Site drawing for the adjacent Highway 7 culvert 
(Proposed Crossing at Madoc Creek and The King’s Highway No. 7), the existing concrete culvert 
has a span of 7.3 m and a height of 1.8 m.  It accommodates 2 lanes of traffic on Highway 62.  
The road grade on the culvert is approximately 2.5 m above the adjacent ground level. 

The natural terrain in the vicinity of the culvert is generally flat and marshy.  The archive drawings 
indicates that the original grade in the vicinity of the culvert ranged from elevation 169.5 to 
170.5 m.  Highway 62 was originally constructed to approximately elevation 171.7. 
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3 SUBSURFACE CONDITIONS 

The site is located within the physiographic region known as the Dummer Moraines, an area of 
rough stoney land bordering the Canadian Shield.  The moraines are characterized by angular 
fragments and blocks of limestone as well as some Precambrian rocks.  Geologic maps indicate 
that the underlying bedrock generally consists of carbonate metasedimentary rocks (marble) of 
the Grenville Supergroup, locally overlain by limestones and intrusive igneous rocks. 

A site investigation was completed by the Ontario Department of Highways between June 26 and 
July 4, 1962 for the proposed extension of the existing culvert under Highway 62, a new crossing 
for the Madoc By-Pass (current Highway 7) and the Madoc Creek diversion.  Six boreholes and 
five dynamic cone penetration tests (DCPTs) were advanced during the investigation.  Of these, 
one borehole (Borehole No. 1) and one DCPT (Borehole No. 6) were situated at the east end of 
the Highway 62 culvert. 

The soil conditions encountered in the borehole consisted of a 600 mm thick topsoil layer overlying 
native silty clay, underlain by bedrock.  The silty clay was grey and very stiff, with Standard 
Penetration Test (SPT) N-values of 20 to 27 blows/0.3 m penetration.  Moisture contents of about 
20% to 26% were measured.  The clay layer was 2.6 m thick. 

Bedrock was encountered in the borehole at 3.2 m depth (Elev. 166.4) and proven by recovering 
a 3.0 m length of rock core.  The bedrock was described as very hard, dark grey diabase 
(traprock).  The DCPT encountered refusal on probable bedrock at approximate Elev. 165.2 m. 

The groundwater level observed in the borehole was at approximately 0.8 m below the ground 
surface (Elev. 168.9 m), at about the same level as the creek water. 

The available GEOCRES files are attached in Appendix A.  GEOCRES data was not available for 
the original Highway 62 culvert constructed prior to 1964. 

4 SITE OBSERVATIONS 

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

No obvious signs of settlement or distress of the existing culvert was observed.  Some leaching 
through possible cracks was noted near the east end of the north face, and concrete deterioration 
was observed on the west end of the north wall.  Minor outward movement of all wingwalls was 
apparent. 

The approach embankments appeared to be stable, with no obvious signs of instability, bulging 
or creek channel erosion.  Some uneven grading and minor erosion was observed in areas of 
poor vegetation cover, particularly on the southeast approach embankment.  Wet ground was 
noted below a CSP outlet on the west side of the embankment south of the culvert, and an area 
of crushed rock was present further to the south for an unknown reason. 

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

The RFP information indicates that the existing culvert was constructed in 1964 and consists of a 
cast-in-place, rigid frame, open-footing culvert, with a span of 7.3 m and length of 16 m.  Archive 
drawings of the culvert were not available, and it is unclear whether a pre-existing culvert was 
extended or completely replaced at this location in 1964. 

The archive GEOCRES report from July 1962 indicates that the pre-existing culvert under 
Highway 62 was to be extended to the east as part of the Highway 7 – Madoc By-Pass project 
(current Highway 7).  In addition to the culvert extension, a culvert was to be constructed at the 
new Highway 7 crossing to the northeast, and Madoc Creek was to be realigned between the two 
culverts. 

The GEOCRES report addressing the culvert extension recommends that the extension footings 
be placed on sound bedrock at approximate Elev. 166.4 m, and the “net safe bearing capacity of 
the bedrock” be taken as 10 T/sq.ft. (equivalent to 958 kPa). 

It was noted in the 1964 report that the founding level of the existing culvert footings could not be 
determined at the time of investigation.  It was therefore recommended that the existing founding 
level be determined during construction, and either a rigid connection be provided between the 
existing culvert and extension if the existing footings extended to bedrock, or a vertical expansion 
joint be provided if the existing footings were founded on clay.  No construction joint is currently 
evident inside the culvert. 

Later correspondence from August 1963 questioned the feasibility of using a box culvert at this 
location, and may indicate that complete replacement of the pre-existing culvert was subsequently 
planned.  The box culvert concept was rejected, and it was again recommended that spread 
footings be taken down to bedrock. 

Based on this information, the existing culvert is believed to be supported on spread footings 
founded on bedrock.  No information regarding the footing dimensions is available. 

6 ASSESSMENT OF EXISTING FOUNDATIONS 

The archive information suggests that the existing culvert is founded on spread footings extended 
to bedrock.  The foundations appear to be performing satisfactorily, and it can be assumed that 
the foundations will continue to perform satisfactorily in the future. 

The RFP document suggests that the required rehabilitation work will consist of concrete repair 
to the culvert barrel and ends, as well as footing repair.  In this case, there will be no appreciable 
increase in the loading. 

If a significant (greater than 10%) increase in loading or replacement of the culvert is subsequently 
planned, further assessment of the foundations will be required and the need for site investigation 
and field testing to support the preparation of foundation design recommendations and/or confirm 
the existing foundation design should be evaluated. 
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The observed movement of the wingwalls suggests that the wall foundations cannot fully resist 
the applied earth pressures.  Inspection should be continued to assess whether the movement is 
ongoing and determine if remedial measures will eventually be required to stabilize the walls. 

7 EXCAVATION AND ROADWAY PROTECTION 

If the selected rehabilitation strategy requires excavation in the approach fills adjacent to the 
cuvert, 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 The Ontario Department of Highways titled “Proposed Madoc Creek Culvert 
Extension at Hwy. #62, and Proposed New Culvert at Madoc Creek and Hwy. #7, Madoc By-
Pass, District #8, Kingston, Ontario”, WP 917-61 and 125-61, dated July 24, 1962. 

The memorandum was prepared by Mr. Murray Anderson, P.Eng., Senior Foundations Engineer 
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. 

 
 
 
 
 
 
 
Murray Anderson, P.Eng. Alastair Gorman, P.Eng. 
Associate, Senior Foundation Engineer Associate, Senior Foundation Engineer 
 
 
 
 
 
 
 
 
P.K. Chatterji, P.Eng. 
Review Principal, Designated MTO Contact 
 
Attachments 
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Appendix A 
 

GEOCRES Report, Correspondence, and Archive Drawings 
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Appendix B 
 

Site Photographs 
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Highway 62 Pavement over Madoc / Deer Creek Culvert looking North 

 

West End of Madoc / Deer Creek Culvert under Highway 62 
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Northwest Corner of Madoc / Deer Creek Culvert 

 

West End of Madoc / Deer Creek Culvert looking South at South Approach 
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East End of Madoc / Deer Creek Culvert looking South 

 

Northeast Corner of Madoc / Deer Creek Culvert 
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