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1. INTRODUCTION 

This report summarises the results of a detail foundation investigation carried out for the proposed 

replacement of an existing bridge over Meadow Creek located on Highway 577 (Monteith Road) 

south of the Town of Iroquois Falls, Ontario.  The investigation was conducted for Stantec 

Consulting Ltd. (Stantec) on behalf of the Ministry of Transportation of Ontario. 

Highway 577 passes over Meadow Creek at approximate Station 19+893, Highway 577 chainage 

(ref.  A Preliminary General Arrangement drawing prepared by Stantec in December 2008).  The 

existing single-lane bridge is a 12-span structure on timber pile bents with a total length of 74.2 m 

and width of 6.1 m.  A preliminary investigation was carried out by Shaheen & Peaker Ltd. in 2006 

(GEOCRES No. 42A-66). 

The report provides subsurface information pertaining to the proposed structure foundations and 

approaches within about 20 m of the abutments.  The investigation carried out for the approaches 

beyond these limits was reported separately under PML report 08TF009-2. 

2. SITE DESCRIPTION AND GEOLOGY 

The existing single-lane structure carries Highway 577 traffic over Meadow Creek.  At the location 

of the bridge, Highway 577 runs in the approximate south-north direction.  The flow of water in the 

creek is from west to east towards the Abitibi River, with the confluence some 900 m downstream.  

The existing approach embankments are about 4 m in height. 

The Meadow Creek channel at the bridge is about 60 m wide.  The overall width of the creek 

valley at this location is 100 to 120 m.  Constructed by placing clayey fill in the creek floodplain, 

the approach embankments to the bridge are 20 to 40 m long. 
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The subject site is located in the Abitibi Uplands, part of the Canadian Shield physiographic 

province.  The Abitibi Uplands is a peneplain that straddles the Hudson Bay / St. Lawrence 

drainage divide with modern drainage towards James Bay.  The local topography is very flat so 

that low relief results in small stream gradients. 

The typical soils of the Cochrane Till are non-sorted, non-stratified silty clay, silty clay loam or silt 

loam.  Overlain by clayey deposits at about 25 m depth are sandy soils containing cobbles and 

boulders. 

Bedrock is described as paragneiss and migmatitic paragneiss, commonly with abundant granitic 

and pegmatitic rocks.  These rocks are primarily igneous in origin and tend to be relatively hard.  

The bedrock is at depths of more than 30 m at the site. 

3. INVESTIGATION PROCEDURES 

The field work for this study was carried out during the period of October 15 to 30, 2008 and 

comprised four boreholes drilled to depths of 10.1 to 33.4 m at the locations shown on 

Drawing 1-1.  It is noted that the current boreholes put down at the bridge were numbered in the 

100-series to distinguish them from boreholes that were drilled at the site during the preliminary 

investigation in 2006 (the borehole logs and drawings from the GEOCRES No. 42A-66 preliminary 

report are reproduced in Appendix A). 

The locations of the boreholes for the current investigation were established in the field by 

Peto MacCallum Ltd.  The ground surface elevations at the boreholes were provided by 

Talbot Survey Ltd.  All elevations in this report are geodetic and expressed in metres. 

The boreholes were advanced using continuous flight hollow stem augers, powered by a track- 

mounted Morooka MST-1100 drill rig, supplied and operated by a specialist drilling contractor, 

working under the full-time supervision of a member of our engineering staff. 

Representative samples of the soil cover were recovered at frequent depth intervals using a 

conventional split spoon sampler during drilling.  Standard penetration tests were conducted 
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simultaneously with the sampling operation to assess the strength characteristics of the substrata.  A 

dynamic cone penetration test was also carried out from the bottom of borehole 102 to supplement 

the test data.  Penetrometer and in-situ vane shear testing was performed to assess the shear 

strength of the cohesive soils.  The penetrometer readings may be lower than the actual shear 

strength values due to sample disturbance. 

Groundwater conditions at the borehole locations were assessed during drilling by visual 

examination of soil, the sampler and drill rods as the samples were retrieved and, when 

appropriate, by measurement of the water level in open boreholes.  Two piezometers were 

installed in boreholes 101 and 104, with piezometer readings taken over a 9-day period.  Water 

levels were also measured in a piezometer that was installed in borehole 5 during the preliminary 

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

accordance with the MTO guidelines and MOE Reg. 903 for borehole abandonment procedures. 

All of the recovered samples were returned to our laboratory for detailed visual examination, 

classification and routine moisture content determination.  Further, 11 Atterberg limits tests, 15 grain 

size distribution analyses, 2 consolidation tests and 2 consolidated-undrained (with pore pressure 

measurement) triaxial tests were conducted on selected samples, with the results presented in 

Figures PC-1-1 to PC-1-4, GS-1-1 to GS-1-6, C-1-1, C-1-2, CU-1-1 and CU-1-2.  In addition, 2 

unconfined compression tests were performed.  The laboratory test results are shown on the Record 

of Borehole sheets. 

4. SUMMARISED SUBSURFACE CONDITIONS 

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

conditions including soil classification, inferred stratigraphy, boundary elevations, standard and 

dynamic cone penetration test data, penetrometer and in-situ vane shear strength values, piezometer 

details and groundwater observations.  The results of laboratory unconfined compressive strength 

tests, Atterberg limits testing, grain size distribution analyses and moisture content determination are 

also shown on the Record of Borehole sheets.  The borehole locations are indicated on 

Drawing 1-1. 
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The stratigraphic profile and cross-sections are presented on Drawings 1-1 and 1-2.  The 

boundaries between soil strata have been established at the borehole locations only.  Between 

and beyond the boreholes, the boundaries are assumed and may vary. 

The subsurface stratigraphy revealed in the boreholes drilled at the site for the current 

investigation was generally consistent with the results of the preliminary investigation (relevant 

boreholes 3, 4, 5 and 7) and comprised surficial fill overlying a cohesive deposit of clay to clayey 

silt underlain by cohesionless sandy soils containing cobbles and boulders.  The strata 

encountered are summarised below. 

4.1 Fill 

Fill was encountered in the approach embankments. The fill had a total thickness of 0.7 to 9.1 m 

and was penetrated at elevation 242.4 to 252.3. It is noteworthy that a 700 mm thick layer of 

rockfill was encountered on the creek bed in borehole 4 (elevation 243.4 to 242.7). 

Surficial fill was present in boreholes 101 to 104 and was composed of the pavement materials 

(sand in boreholes 101, 103, 104; sand and gravel covered with 50 mm of asphaltic concrete in 

borehole 102) which extended to depths of 0.7 to 1.0 m (elevation 250.5 to 252.6).    

The pavement fill material was very loose to loose in relative density (SPT-‘N’ values of 1 to 5) 

and had a moisture content of 5 to 13%.   

The sandy fill overlays 2.3 to 8.1 m of clay / silty clay fill with organic inclusions in boreholes 102 

to 104.  The clayey fill was firm to stiff in consistency (SPT-‘N’ values of 3 to 9) and 22 to 36% in 

moisture content.   

The results of grain size distribution analyses performed on 3 samples of the sand fill are 

presented in Figure GS-1-1.  The results of Atterberg limits testing and grain size distribution 

analyses conducted on 2 cohesive samples are presented in respective Figures PC-1-1 and 

GS-1-2.  The clay / silty clay fill had liquid limits of 50 and 52, plastic limits of 22 and 24, its 

plasticity index being 28. 
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4.2 Clay / Silty Clay / Clayey Silt 

Directly beneath the fill at depths of 0.7 to 9.1 m (elevation 242.4 to 252.3) in boreholes 101 to 

104 was a cohesive deposit of clay / silty clay / clayey silt.  Having a thickness of 14.5 m in 

borehole 102 and 16.8 m in borehole 103, the deposit was penetrated at respective depths of 21.8 

and 25.9 m (elevation 229.4 and 225.6).  Boreholes 101 and 104 were terminated in the clay at 

10.1 m depth (elevation 242.9 and 243.2).  The consistency of this deposit was firm to stiff.  The 

results of in-situ vane testing carried out in the clay / silty clay yielded undisturbed shear strength 

values in a range of 32 to 84 kPa (soil sensitivity of 2 to 6).  Penetrometer tests on samples of the 

silty clay indicated a shear strength of 13 to 100 kPa.  Unconfined compression testing on two 

Shelby tube samples of the clay / silty clay gave an undrained shear strength of 40 and 46 

kPa (strain at failure of 3.3 and 4.8%).   

The results of Atterberg limits testing, grain size distribution analyses, consolidation tests and 

consolidated-undrained (with pore pressure measurement) triaxial tests conducted on 9 cohesive 

samples are presented in respective Figures PC-1-2 to PC-1-4, GS-1-3 to GS-1-5, C-1-1, C-1-2, 

CU-1-1 and CU-1-2.  The liquid and plastic limits of the clay were 53 and 23 in one determination, 

55 and 25 in another, with the plasticity index of 30.  The silty clay had a liquid limit of 41 to 49, 

plastic limit of 21 to 24 and plasticity index values of 19 to 27.  The liquid and plastic limits of the 

clayey silt were 21 and 14 respectively, thus giving the plasticity index of 7.  The moisture content 

of the deposit varied between 24 and 62%. 

The results of the consolidation tests carried out on samples of boreholes 102 and 103 obtained 

at similar depths indicate variable results typical of alluvial deposits.  The results are summarized 

as follows: 

Preconsolidation  
Borehole Sample Depth  

(m) 
Elevation 

(m) 
Initial 

Pressure 
(kPa) Pressure 

(kPa) Ratio 
Cc Cr eo 

102 12 12.2 – 12.8 239.0 – 238.4 140 500 3.6 0.50 0.08 1.18 

103 16 12.2 – 12.8 239.3 – 238.7 140 400 2.9 0.40 0.06 1.00 
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The values of cohesion and angle of internal friction measured with consolidated-undrained 

triaxial tests on two samples from two boreholes (Figures CU-1-1 and CU-1-2) were as follows: 

Borehole Sample Estimated Cohesion 
(kPa) 

Estimated Angle of 
Internal Friction 

(degrees) 

102 12 26 7 

103 16 9 29 

 

4.3 Cohesionless Soils 

Underlying the clayey silt in boreholes 102 and 103 at respective depths of 21.8 and 25.9 m 

(elevation 229.4 and 225.6) was a stratum of cohesionless soils with variable granulometric 

composition (silt, sandy silt, silty sand, sand, gravelly sand).  The drilling was terminated within the 

stratum due to refusal on probable boulders at 33.4 m depth (elevation 217.8) in borehole 102 and 

a depth of 32.5 m (elevation 219.0) in borehole 103.  This stratum was compact to very dense and 

contained cobbles and boulders. 

The moisture content of the sand in borehole 103 was about 16%.  The results of grain size 

distribution analysis performed on a sample of the sand are presented in Figure GS-1-6. 

4.4 Groundwater 

In the course of the field work, groundwater was observed in boreholes 101 to 104.  In the 

process of augering, water was detected at depths of 2.1 to 9.1 m (elevation 242.4 to 250.9) in all 

the boreholes.  Upon completion of drilling, groundwater was measured at a depth of 3.1 m 

(elevation 250.2) in borehole 104. 
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Two piezometers were installed in boreholes 101 and 104.  Piezometer readings subsequently 
taken showed water levels to be at the following depths/elevations: 

Borehole 101 Borehole 104 
Date Depth 

(m) Elev. Depth 
(m) Elev. 

October 22, 2008 9.1 243.9 − − 
October 25, 2008 9.0 244.0 − − 
October 26, 2008 8.8 244.2 2.2 251.1 
October 27, 2008 8.8 244.2 1.6 251.7 
October 28, 2008 8.7 244.3 1.8 251.5 
October 30, 2008 8.6 244.4 2.0 251.3 
October 31, 2008 8.4 244.6 2.0 251.3 

 

Water level measurements were also taken in one piezometer installed in borehole 5 during the 
preliminary investigation.  The piezometric water level was at 5.3 m depth (elevation 246.3) on 
October 15, 2008 and a depth of 5.1 m (elevation 246.5) on October 30, 2008.  The water level in 
this borehole was measured at a depth of 5.2 m (elevation 246.4) on September 14, 2006. 

The water level in the Meadow Creek is controlled by dams located both upstream and 

downstream of the site and was reported at elevation 248.0 in September 2006. 

Groundwater levels may fluctuate subject to seasonal variations and precipitation patterns and to 

the dam control upstream and downstream of the bridge site. 

5. CLOSURE 

The field work was carried out under the supervision of Mr. F. Portela, Senior Technician, and 

direction of Mr. C. M. P. Nascimento, P.Eng., Senior Project Engineer.  The drilling equipment 

was supplied by Abraflex (2004) Ltd.  The testing of selected soil samples was carried out in the 

PML laboratory in Toronto. 
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Meadow Creek Bridge Replacement
GWP 181-92-00, Index No.: 037FIR
PML Ref.: 08TF009-1, June 1, 2009

APPENDIX A

RECORD OF BOREHOLE SHEETS AND
DRAWINGS FROM PRELIMINARY INVESTIGATION

CARRIED OUT BY SHAHEEN & PEAKER LTD. (GEOCRES NO. 42A-66)






























