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PRELIMINARY FOUNDATION INVESTIGATION REPORT 

for 
CPR Overhead Replacement Culvert  

Highway 11, Station 22+290 
Site No. 30-080 

Township of Severn 
Simcoe County, Ontario 

Central Region, GWP 2177-10-00 
 
 

1. INTRODUCTION 

This report summarizes the results of the foundation investigation carried out at the site of the 

existing CPR overhead on Highway 11 at approximate Station 22+290 in the Township of Severn. 

The investigation was carried out by Peto MacCallum Ltd. (PML) for AECOM Canada Ltd. 

(AECOM) on behalf of the Ministry of Transportation of Ontario (MTO). 

The existing overhead will be removed and the opening partially filled by a pedestrian culvert, as 

shown in the General Arrangement Drawing ‘HWY 11 CPR REPLACEMENT C. I. P. BOX 

CULVERT' prepared by AECOM dated January 13, 2013. 

The purpose of this report was to summarize the subsurface stratigraphy and groundwater 

conditions encountered in the foundation investigation. The results of two boreholes that were 

drilled in 1977 based on Geocres Report No. 31D254 are included in this report. 

2. SITE DESCRIPTION AND GEOLOGY 

The contemplated culvert will be located at about 60 m south of the existing Highway 11 

Southbound Lanes (SBL) / Hampshire Mills Line at-grade intersection. The site is about 1.0 km 

north of the City of Orillia in the Geographic Township of Severn, Simcoe County. 

Land use in the vicinity of the site includes commercial activities to the west and isolated 

residential houses to the east. Locally, the existing Highway 11 is a four lane highway. The local 

topography of the site is generally flat. The existing Highway 11 embankment is about 9.0 m high 

at the overhead location. The abandoned CPR tracks pass through the existing overhead in an 
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approximate southeast to northwest direction. The ground cover includes grasses, bushes and 

trees.   

The soil cover at the project site is derived from glaciolacustrine plain deposits (clayey silts and 

sands) which overlie Paleozoic (Middle Ordovician) age Simcoe Group, Bobcaygeon Formation 

(limestone) bedrock. The bedrock is estimated at 20 to 30 m depth at the proposed culvert 

location based on Aggregate Resources Inventory Paper 80, Simcoe County from the Ontario 

Geological Survey, Ministry of Northern Development and Mines, 1994. 

3. INVESTIGATION PROCEDURES 

The subsurface investigation was carried out on January 9, 2013. A total of two boreholes    

(CPR-101 and CPR-102) were drilled to 10.8 and 6.4 m depths at the locations shown on 

Drawing CPR-1, appended. Although the results of the investigation are considered representative, 

allowances should be made for local variations in subsurface stratigraphy. 

The locations of the boreholes were selected by PML allowing for drill rig accessibility and buried 

utilities. The ground surface elevations at the borehole locations were surveyed by exp Geomatics 

in March 2013. All elevations in this report are expressed in metres. 

The boreholes were advanced using continuous flight solid stem augers through the soil cover 

with a track-mounted CME-55 drill rig, supplied and operated by a specialist drilling contractor, 

working under the full-time supervision of a PML field supervisor.   

Soil samples were recovered from the boreholes at regular 0.75 and 1.5 m intervals of depth 

using the standard penetration test method. Standard penetration tests were conducted to assess 

the strength characteristics of the substrata. Soils were identified in accordance with the MTO soil 

classification manual procedures. 
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The groundwater conditions in the boreholes were assessed during drilling by visual examination 

of the soil, the sampler and drill rods as the samples were retrieved and, where encountered, by 

measuring the groundwater level in the open holes.   

The boreholes were backfilled with a bentonite/cement mixture where required in accordance with 

the MTO guideline and MOE Reg. 903 for borehole abandonment. 

The recovered soil samples were returned to the PML laboratory in Toronto for detailed visual 

examination, laboratory testing and classification. The laboratory testing program included the 

following tests: 

• Natural moisture content determinations (19) 
• Atterberg Limits (3) 
• Grain size distribution analyses (7) 

The laboratory grain size distribution charts are presented in Figures CPR-GS-1 and CPR-GS-2. 

The Atterberg Limits results are presented in Figures CPR-PC-1 and CPR-PC-2. All of the test 

results are summarized on the Record of Borehole sheets. 

4. SUMMARIZED SUBSURFACE CONDITIONS 

Reference is made to the appended Record of Borehole sheets for details of the subsurface 

conditions including soil classifications, inferred stratigraphy, standard penetration test results and 

groundwater observations. The results of laboratory grain size distributions, Atterberg Limits and 

moisture content determinations are also shown on the Record of Borehole sheets. 

The borehole locations, stratigraphic profile and cross-sections prepared from the borehole data 

are shown on Drawing CPR-1. The boundaries between soil strata have been established at the 

borehole locations only. Between and beyond the boreholes, the soil boundaries are assumed 

and may vary. 
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Two previous boreholes were drilled in 1977 based on the Geocres Report No. 31D254 and the 

results of the two boreholes are included in Appendix A. The two boreholes were drilled from the 

top of the approach embankments through 6.8 and 7.8 m thick fills comprising clayey silt with 

sand and gravel.  The fill is underlain by silt to clayey silt deposits. The deposit extended beyond 

14.0 and 19.3 m, the termination depths of the boreholes.  

The subsurface stratigraphy revealed in the current boreholes is variable although generally 

consistent with the Geocres Report No. 31D254 in Appendix A and generally included layers of fill 

and clayey silt till underlain by a silty sand to sand till deposit. 

4.1 Fill 

A 0.9 and 1.4 m thick layer of gravelly sand and sand fill was encountered surficially in both 

boreholes CPR-101 and CPR-102, respectively. The fill extended to 1.4 m (elevation 225.0) in 

borehole CPR-101 and to 0.9 m (elevation 226.4) in borehole CPR-102. N values varied from 9 to 

10 indicating loose compactness. The moisture content determinations ranged from 6 to 30%. 

4.2 Clayey Silt Till 

A clayey silt till deposit was encountered below the fill at 1.4 m (elevation 225.0) in 

borehole CPR 101. The layer was 1.6 m thick extending to the silty sand to sand till at 3.0 m 

(elevation 223.4) in borehole CPR-101. N values ranged from 41 to 51 indicating a stratum with 

hard consistency.  

The results of grain size distribution analysis for the clayey silt till sample are included in 

Figure CPR-GS-1. The Atterberg plasticity chart is presented in Figure CPR-PC-1. The liquid limit 

of the clayey silt till sample was 42, and the plastic limit was 22 with the corresponding plasticity 

index value of 20. The Atterberg limits of a sample of the same soil tested in the previous 

borehole 1 indicated a liquid limit of 35, plastic limit of 17 and a computed plasticity index of 18.  

The moisture content determinations were 6 and 8%. 
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4.3 Silty Sand to Sand Till  

A silty sand to sand till deposit was encountered below the clayey silt till at 3.0 m (elevation 223.4) 

in borehole CPR-101 and below the fill at 0.9 m (elevation 226.4) in borehole CPR-102. The 

boreholes were terminated in the silty sand to sand till at 10.8 and 6.4 m (elevations 215.6 

and 220.9). N values ranged from 16 to 100 for 18 cm indicating compact to very dense 

compactness. 

The results of grain size distribution analyses for the silty sand to sand till samples are included in 

Figure CPR-GS-2. The Atterberg plasticity charts are presented in Figure CPR-PC-2. The liquid 

limits of the silty sand to sand till samples were 13 and 14, and the plastic limits were both 11, 

respectively with the corresponding plasticity index values of 2 and 3, essentially non-plastic 

material. The moisture content determinations ranged from 7 to 12%. 

4.4 Groundwater 

Groundwater was encountered in both boreholes. During drilling, groundwater was observed at 

1.1 m and ground surface (elevations 225.3 and 227.3) in boreholes CPR-101 and CPR-102, 

respectively. Upon completion of drilling, groundwater was measured at 6.1 m and 0.6 m 

(elevations 220.3 and 226.7) in boreholes CPR-101 and CPR-102, respectively.  

The groundwater level is subject to seasonal fluctuations and rainfall patterns. Perched 

groundwater may likely have accumulated within fill units. In the wet or spring thaw seasons, the 

perched groundwater level may be high and rise close to the ground surface.   
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APPENDIX A 

GEOCRES REPORT 
Foundation Investigation Report for CPR Overhead Widening,  

Geocres No. 31D-254, January 1978 


























