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FOUNDATION INVESTIGATION REPORT

for

Pickerel River Bridge Northbound 

Highway 69 Four-Laning, Site No. 44-429/1

W.P. 5267-05-01 (Part of G.W.P. 5378-02-00)

Sudbury Area, Ontario

1. INTRODUCTION

This report summarises the results of the foundation investigation carried out for the proposed construction of a bridge to carry northbound traffic on the realigned Highway 69 over the Pickerel River, about 70 km south of Sudbury, Ontario.  The investigation was conducted for McCormick Rankin Corporation (MRC) on behalf of the Ministry of Transportation of Ontario (MTO).

The northbound lanes (NBL) bridge is at approximate Station 19+975, new Highway 69 centreline, in the Township of Mowat (ref. Drawing 1 'Highway 69 – Pickerel River Bridge' prepared by MRC in October 2009).

The report provides subsurface information pertaining to the proposed structure and approaches within about 20 m of the abutments.

All elevations in this report are expressed in meters.

2. SITE DESCRIPTION AND GEOLOGY

The site is located on the new Highway 69 alignment at the crossing of the Pickerel River.  The bridge will be constructed some 0.5 km downstream (west) from the existing Highway 69 bridge over the river.  Highway 69 is oriented in the south-north direction at the bridge location.  The Pickerel River flows from east to west and is about 50 m wide at the site.  Site photographs are included in Appendix A.
The study area is located in the Precambrian Laurentian peneplane.  The topography is irregular in detail with extensive rock outcrops.    The north margin of the Pickerel River slopes steeply up at an average inclination of 2H:1V at the site.  Soil cover on both sides of the river is sparse.  Numerous cobbles and boulders cover the east side of the south abutment.

Metasedimentary rocks of the Huronian Supergroup and gneisses of the Grenville Province underlie the alignment.  The area has undergone considerable folding, intrusive activity, regional metamorphism and faulting.  Bedrock predominantly comprises pink and light grey granitic gneiss.  The bedrock in the immediate vicinity of the site is at shallow depths ranging from surface to less than 2 m.

3. INVESTIGATION PROCEDURES

The field work for this study was carried out during the periods of November 13 to December 1, 2009 (north pier and north abutment) and March 29 to 31, 2010 (south pier and south abutment), comprising 45 boreholes drilled to depths of 0.0 to 4.5 m at the locations shown on Drawing PRN‑1, attached.    Eight of the boreholes were put down as auger probes to confirm bedrock levels and were designated with the “AP” series of numbers.  Further details are summarised in the following table:

	LOCATION
	BOREHOLE No.
	DEPTH (m)

	
	
	AUGER / CONE
	ROCK CORE
	TOTAL

	South Approach
	N1
	0.0
	(
	0.0

	South Abutment
	N2
	0.0
	(
	0.0

	
	N3
	1.4
	3.1
	4.5

	
	N4
	0.4
	3.0
	3.4

	
	N4A
	0.0
	(
	0.0

	
	N5
	0.1
	3.1
	3.2

	
	N6
	0.1
	3.2
	3.3

	
	N7
	0.7
	(
	0.7

	
	APS-N1
	0.0
	(
	0.0

	
	APS-N2
	0.5
	(
	0.5

	
	APS-N3
	0.0
	(
	0.0

	
	APS-N4
	0.6
	(
	0.6

	
	APS-N5
	0.6
	(
	0.6

	South Pier
	N8
	0.3
	3.2
	3.5

	
	N9
	0.8
	3.5
	4.3

	
	N9A
	0.0
	(
	0.0

	
	N10
	0.5
	3.0
	3.5

	
	N11
	0.5
	3.2
	3.7

	
	N12
	0.2
	(
	0.2

	
	N13
	0.0
	(
	0.0

	North Pier
	N14
	0.0
	3.1
	3.1

	
	N15
	0.0
	3.1
	3.1

	
	N15A
	0.0
	(
	0.0

	
	N16
	0.0
	3.1
	3.1

	
	N17
	0.0
	(
	0.0

	
	N18
	0.0
	(
	0.0

	
	N19
	0.0
	3.1
	3.1

	
	N19A
	0.0
	(
	0.0

	North Abutment
	N20
	0.0
	3.1
	3.1

	
	N20A
	0.0
	(
	0.0

	
	N21
	0.0
	3.1
	3.1

	
	N21A
	0.0
	(
	0.0

	
	N22
	0.0
	3.1
	3.1

	
	N22A
	0.0
	(
	0.0

	
	N23
	0.0
	(
	0.0

	
	N24
	0.0
	(
	0.0

	
	N24A
	0.0
	(
	0.0

	
	N24B
	0.0
	(
	0.0

	
	N25
	0.0
	3.3
	3.3

	
	N25A
	0.0
	(
	0.0

	
	N25B
	0.0
	(
	0.0

	
	APN-N1
	0.3
	(
	0.3

	
	APN-N2
	0.0
	(
	0.0

	
	APN-N3
	0.0
	(
	0.0

	North Approach
	N26
	0.0
	(
	0.0


Callon Dietz Inc. staked the borehole locations at each foundation unit for the bridge and provided temporary benchmarks that were used by Peto MacCallum Ltd. (PML) to establish ground surface elevations at the boreholes.

The boreholes were advanced manually or using continuous flight solid stem augers, powered by a track‑mounted CME-55 drill rig, supplied and operated by a specialist drilling contractor, working under the full-time supervision of a member of our engineering staff.  A total of 16 boreholes (within the foundation elements) were extended 3.0 to 3.5 m into bedrock using portable Weka 
(50 mm diameter concrete bit) and Hilti diamond rock coring equipment supplemented by wash boring techniques.

Soils were identified in the field in accordance with the MTO Soil Classification procedures.  The groundwater conditions at the borehole locations were assessed during drilling by visual examination of soil, the sampler and drill rods.  Upon completion of drilling, the boreholes were backfilled with bentonite/cement grout in accordance with the MTO guidelines and MOE Regulation 903 for borehole abandonment procedures.

4. SUMMARISED SUBSURFACE CONDITIONS

Reference is made to the appended Record of Borehole sheets for details of the subsurface conditions including soil classifications, bedrock descriptions, inferred stratigraphy, boundary elevations and groundwater observations.

The borehole locations, stratigraphic profile and cross-sections prepared from the borehole data are shown on Drawings PRN-1 and PRN-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 generally comprised surficial topsoil and/or fill mantling bedrock.  Cobbles and boulders were encountered in 
7 boreholes.  The bedrock surface was contacted at depths of 0.0 to 1.4 m.

The strata encountered are summarised below.

4.1 Topsoil

Surficial topsoil was present at the south abutment and south pier in boreholes N5 to N8, N10, N12 and APS-N4.  The sandy topsoil had a thickness of 100 to 500 mm and was penetrated at elevation 179.1 to 181.9.

4.2 Fill

Present at surface in boreholes N3, N4, N9, N11, APS-N2, APS-N5 and directly beneath the topsoil at 0.2 m depth (elevation 180.6 to 180.7) in boreholes N7, APS-N4 was a discontinuous fill unit.  These boreholes were drilled on the south side of the river.  Composed of sand or sandy topsoil (with cobbles and boulders in 5 boreholes), the fill was 0.4 to 1.4 m thick and penetrated at depths of 0.4 to 1.4 m (elevation 179.0 to 181.7).

Boulders were also encountered at ground surface in boreholes N24 and APN-N2.

4.3 Sand

Cohesionless sand was present surficially at the north abutment in borehole APN-N1.  This stratum was 0.3 m in thickness and penetrated at elevation 181.0.

4.4 Bedrock

Bedrock was contacted or inferred by refusal at depths of 0.0 to 1.4 m (elevation 179.0 to 185.0) on the south side of the Pickerel River and 0.0 to 0.3 m (elevation 179.1 to 188.6) on the north side.  The bedrock comprises a pink and light grey granitic gneiss.

The measured core recovery varied between 72 and 100%.  The RQD determined from the rock cores was in a range of 28 to 100%, thus indicating a poor to excellent quality rock.  The rock quality was very poor in an upper 0.5 m portion in borehole N6, the upper 0.2 to 0.5 m core 

samples in boreholes N15, N16, N19 and a 0.3 m portion below the upper 0.3 and 0.7 m core samples in borehole N21.

A detailed description of the rock cores retrieved from boreholes N3, N4, N5, N6, N8, N9, N10, N11, N14, N15, N16, N19, N20, N21, N22 and N25 is given in Table A, appended.  Photographs of the rock cores are shown in Appendix B.

4.4.1
South Abutment

The bedrock surface was contacted/inferred at depths of 0.0 to 1.4 m (elevation 179.5 to 185.0) in boreholes N2 to N4, N4A, N5 to N7, APS-N1 to APS-N5.  The depth to and surface elevation of the bedrock identified in the boreholes drilled at the south abutment are summarised in the following table:

	Location
	Borehole No.
	Depth to Rock (m)
	Bedrock Elevation

	South Abutment
	N2
	0.0
	183.5

	
	N3
	1.4*
	179.5*

	
	N4
	0.4*
	181.7*

	
	N4A
	0.0
	182.2

	
	N5
	0.1*
	181.9*

	
	N6
	0.1*
	181.8*

	
	N7
	0.7
	180.1

	
	APS-N1
	0.0
	185.0

	
	APS-N2
	0.5
	180.6

	
	APS-N3
	0.0
	184.4

	
	APS-N4
	0.6
	180.3

	
	APS-N5
	0.6
	180.5


* confirmed by rock coring

The bedrock surface has a maximum relief of 4.0 m at the locations of boreholes N2 to N4, N4A, N5 to N7 and slopes at angles of 7 to 14(.  The bedrock comprises a pink slightly weathered medium to high strength granitic gneiss, with occasional coarse pegmatite in borehole N4.

The measured core recovery varied between 99 and 100%.  The RQD determined from the rock cores was in a range of 87 to 100%, thus indicating a good to excellent quality rock, with the exception of an upper 0.5 m portion in borehole N6 where the rock quality was identified as very poor.

4.4.2
South Pier

The bedrock surface was contacted/inferred at depths of 0.0 to 0.8 m (elevation 179.0 to 180.4) in boreholes N8, N9, N9A, N10 to N13.  The depth to and surface elevation of the bedrock identified in the boreholes drilled at the south pier are summarised in the following table:

	Location
	Borehole No.
	Depth to Rock (m)
	Bedrock Elevation

	South Pier
	N8
	0.3*
	179.5*

	
	N9
	0.8*
	179.6*

	
	N9A
	0.0
	180.4

	
	N10
	0.5*
	179.1*

	
	N11
	0.5*
	179.0*

	
	N12
	0.2
	179.3

	
	N13
	0.0
	179.6


* confirmed by rock coring

The bedrock surface has a maximum relief of 1.4 m and slopes at angles of 1 to 10( (about 20( between boreholes N9A and N10).  The bedrock comprises a pink slightly weathered high strength granitic gneiss.

The measured core recovery varied between 93 and 100%.  The RQD determined from the rock cores was in a range of 51 to 100%, thus indicating a fair to excellent quality rock, with the exception of the upper 0.8 m core sample in borehole N10 where the rock quality was poor (RQD of 46%).

4.4.3
North Pier

The bedrock surface was contacted at 0.0 m depth (elevation 179.1 to 181.3) in boreholes N14, N15, N15A, N16 to N19 and N19A.  The depth to and surface elevation of the bedrock identified in the boreholes drilled at the north pier are summarised in the following table:

	Location
	Borehole No.
	Depth to Rock (m)
	Bedrock Elevation

	North Pier
	N14
	0.0*
	180.9*

	
	N15
	0.0*
	179.3*

	
	N15A
	0.0
	179.1

	
	N16
	0.0*
	179.9*

	
	N17
	0.0
	180.6

	
	N18
	0.0
	181.3

	
	N19
	0.0*
	179.1*

	
	N19A
	0.0
	180.2


* confirmed by rock coring

The bedrock surface has a maximum relief of 2.2 m and slopes at an angle of 10(.  The bedrock comprises a pink and light grey moderately weathered to unweathered medium to high strength granitic gneiss, with an occasional layer of pink pegmatite in borehole N16 and dark green hornblende in borehole N19.

The measured core recovery varied between 72 and 100%.  The RQD determined from the rock cores was in a range of 28 to 93%, thus indicating a poor to excellent quality rock, with the exception of the upper 0.2 to 0.5 m core samples in boreholes N15, N16 and N19 where the rock quality was very poor (RQD of 0%).

4.4.4
North Abutment

The bedrock surface was contacted/inferred at depths of 0.0 to 0.3 m (elevation 181.0 to 188.6) in 16 boreholes.  The depth to and surface elevation of the bedrock identified in the boreholes drilled at the north abutment are summarised in the following table:

	Location
	Borehole No.
	Depth to Rock (m)
	Bedrock Elevation

	North Abutment
	N20
	0.0*
	184.1*

	
	N20A
	0.0
	183.6

	
	N21
	0.0*
	184.9*

	
	N21A
	0.0
	185.6

	
	N22
	0.0*
	187.5*

	
	N22A
	0.0
	185.7

	
	N23
	0.0
	186.9

	
	N24
	>0.0
	<184.9

	
	N24A
	0.0
	186.3

	
	N24B
	0.0
	184.4

	
	N25
	0.0*
	188.1*

	
	N25A
	0.0
	187.7

	
	N25B
	0.0
	188.6

	
	APN-N1
	0.3
	181.0

	
	APN-N2
	>0.0
	<181.7

	
	APN-N3
	0.0
	181.7


* confirmed by rock coring

The bedrock surface has a maximum relief of 5.0 m at the locations of all boreholes except auger probes APN-N1 to APN-N3 and slopes at angles of 3 to 29(.  The bedrock comprises a pink and light grey slightly weathered to unweathered high strength granitic gneiss.

The measured core recovery varied between 89 and 100%.  The RQD determined from the rock cores was in a range of 34 to 100%, thus indicating a poor to excellent quality rock, with the exception of a 0.3 m portion below the upper 0.3 and 0.7 m core samples in borehole N21 where the rock quality was very poor (RQD of 0%).

4.4.5
Approaches

Bedrock was at ground surface (elevation 185.5 and 199.5) in boreholes N1 and N26 put down respectively at the south and north approaches.

4.5 Groundwater

In the course of the field work, no groundwater was observed in any of the boreholes.  It is noted, however, that groundwater levels may fluctuate subject to seasonal variations and precipitation patterns.

The water level in the Pickerel River was reported to be at elevation 178.0 on April 17, 2007, with the 100-year high at elevation 179.25.

5. CLOSURE

The field work was carried out under the supervision of Mr. F. Portela, Senior Technician, and direction of Mr. M. Narduzzi, BEng, and Mr. C.M.P. Nascimento, P.Eng., Senior Project Engineer.  The equipment was supplied by Walker Drilling Ltd. and City Concrete Drilling Services.

This report was prepared by Mr. G.O. Degil, PhD, P.Eng., Senior Foundation Engineer, and reviewed by Mr. B.R. Gray, MEng, P.Eng., MTO Designated Principal Contact.  Mr. C.M.P. Nascimento, P.Eng., Senior Project Engineer, conducted an independent review of the report.

Yours very truly,

Peto MacCallum Ltd.
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Senior Foundation Engineer
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and stamped
Carlos M.P. Nascimento, P.Eng.

Senior Project Engineer
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and stamped
Brian R. Gray, MEng, P.Eng.

MTO Designated Principal Contact
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