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PRELIMINARY
FOUNDATION INVESTIGATION AND DESIGN REPORT
HIGHWAY 7-NEW EBL AND WBL OVER THE GRAND RIVER
HIGHWAY 7-NEW, KITCHENER TO GUELPH
G.W.P. 408-88-00

Geocres Number: 40P8-159

PART 1: FACTUAL INFORMATION

1  INTRODUCTION

This report presents the factual findings obtained from a preliminary foundation investigation
conducted at the site of the proposed structures to carry the eastbound lanes (EBL) and westbound
lanes (WBL) of proposed Highway 7-New over the Grand River in the Regional Municipality of
Waterloo, Ontario.

The purpose of the investigation was to explore the subsurface conditions at the site and, based on
the data obtained, to provide a borehole location plan, records of boreholes, a stratigraphic profile,
laboratory test results and a written description of the subsurface conditions. A model of the
subsurface conditions under the potential foundation footprint was developed from the data
obtained in the course of the investigation.

- The information collected in the course of the investigation and presented in this report is intended
for preliminary design purposes only. Additional site investigation, field testing and engineering
analysis will be required at the detail design stage. The extent of the additional investigation will
depend, in part, on the final location and General Arrangement of the structure.

Thurber carried out the investigation for the Ministry of Transporiation Ontario, West Region
(MTO) under Purchase Order Number 3006-E-0123.

In the preparation of this report, general reference has been made to information on subsurface
conditions contained in a previous foundation report. The title of the report is listed as follows:

¢ Foundation investigation report for Grand River Bridges, EBL & WBL, Highway 7
{Wellington Street Extension), City of Kitchener, Regional Municipality of Waterloo,
District #3, Stratford, W.P. 646-64-02, Site No. 33-266, Geocres Number 40P8-62,
dated October 7, 1974,
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2  SITE DESCRIPTION

The site for the proposed new WBL and EBL crossing lies across the valley of the Grand River on
the cast side of the City of Kitchener. At the site, the Highway 7-New alignment runs
approximately parallel to the existing Highway 7 alignment, 750 m to the north and 1.4 km 1o the
east of the existing Kitchener-Waterloo Expressway.

At the site location, the river channel is approximately 60.0 to 70.0 m wide and 1.5 m deep,
flowing in an easterly direction. The south shoreline of the river consists of a generally level
floodplain with a gentle slope towards the river channel. The floodplain is mainly vegetated with
grass, shrubs and some trees. The north shoreline of the river consists of an approximately 12.09 m
high cliff with an average slope of 2H : 1V, though some local steepening is evident. The slope is
vegetated with grass and trees. Lands within the site are generally agricultural and undeveloped.
A campground and a park currently occupy the east lands and lands to the south are generally

industrial.

Based on the Ontario Geological Survey Special Volume 2, The Physiography of Southern Ontario,
Third Edition by Chapman and Putnam, the site lies within the physiographic region known as the
Waterloo Hills, characterized by ridges of sandy till and kames or kame moraines, with outwash
sands occupying the intervening hollows. The surficial soils of this region overly Silurian bedrock
of the Guelph Formation.

3 SITE INVESTIGATION AND FIELD TESTING

The site investigation and field testing at this site was carried out from June 24 to 27, 2008. Seven
boreholes, numbered 08-060 to 08-066, were drilled for the proposed WBL and EBL bridges. All
the boreholes of the current investigation were drilled on the south side of the Grand River. The
termination depths of the seven boreholes ranged from 6.5 m to 4.2 m (Elevations 288.8 to 297.3).

Previous investigations conducted in 1971 and 1974 at this site (Reference 1) consisted of drilling
and sampling a tofal of sixteen boreholes (numbered 1 to 15 and 10a) on the north and south
banks/sides of the river and through the riverbed.

The Record of Borehole sheets for the current and previous investigation boreholes are included in
Appendices A and C, respectively. The approximate locations of the current and previous
boreholes are shown on the attached Borehole Locations and Soil Strata Drawings in Appendix G.

Prior to commencing the site investigation, clearance was obtained from utility companies having
plant in the area.

The seven boreholes for the current investigation were drilled using hollow stem auger equipment
mounted on a CMET75 track-mounted drill rig. Samples were obtained at selected intervals using a
split spoon sampler in conjunction with Standard Penetration Testing (SPT) in the overburden
soils.
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Tad

Groundwater conditions in the open boreholes were observed throughout the drilling operations.
Standpipe piezometers were installed in three boreholes. The standpipe piczometers consisted of
25 mm diameter PVC pipe with a slotted screen enclosed in filter sand to permit longer term
groundwater level monitoring. The locations and completion details of the piezometers are shown
in Table 3.1. Boreholes without piezometer installations were grouted with bentonite upon
completion.

The completion of the boreholes and the standpipe piezometer installations were carried out in
accordance with the requirements of O. Reg. 903 (as amended by O. Reg, 372/07).

Table 3.1 — Borehole Completion Details

Piezometer with 1.5 m slotted screen instalied
with sand filter to 11.5m, holeplug from
11.5 m to 10.9 m, grout from 16¢.9 m to 0.6 m,
holeplug and auger cuttings to ground surface,

WBL 08-060 13.4/289.5

Piezometer with 1.5 m slotted screen installed
EBL 08-061 5.8/298.0 | with sand filter to 4.0 m, then holeplug and
auger cuttings to ground surface.

Plers No Borehole backfilled with grout to 0.6 m, then
WBL | 08-062 : . _
Installation | auger cuttings to surface.
No Borehole backfilled with grout to 0.6 m, auger
EBL 08-063 g cuttings and holeplug to 0.3 m and auger
instaliation .
cuitings to surface.
ERL 08-064 No . Borehole backﬁlled with grout to 0.6 m, then
Installation | auger cuttings, sand and holeplug to surface.
Piezometer with 1.5 m slotted screen installed
: with sand filter to 8.8 m, holeplug to 7.6 m,
South WBL 08-065 10.7/289.9 grout from 7.6 m to 0.6 m, holeplug and auger
abutment cuttings to ground surface.

No Borehole backfilled with grout to 0.6 m, then

EBL 08-066 Installation | auger cuttings, sand and holeplug to surface.

A member of Thurber’s technical staff supervised the drilling and sampling operations on a full
time basis. The supervisor logged the boreholes and processed the recovered soil samples for
transport to Thurber’s laboratory for further examination and testing,.

4 TLABORATORY TESTING

The recovered soil samples were subjected to Visual Identification (V1) and to natural moisture
content determination. The results of this testing are shown on the Record of Borehole sheets in

Appendix A. Selected samples were also subjected {o gradation analysis (sieve and hydrometer)
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and Atterberg Limits festing where appropriate. The results of this testing program are shown on
the Record of Borehole sheets in Appendix A and on the figures contained in Appendix B.

Records of boreholes and laboratory test results from the previous investigation are included in
Appendix C for reference,

5 DESCRIPTION OF SUBSURFACE CONDITIONS

Reference is made to the Record of Borehole sheets in Appendices A and C. Details of the
encountered soil stratigraphy along the proposed alignment are presented in this appendix and on
the “Borehole Locations and Soil Strata” drawings in Appendix G. An overall description of the
stratigraphy is given in the following paragraphs. However, the factual data presented in the
Record of Borehole Sheets governs any interpretation of the site conditions.

In general, the site is underlain by topsoil/alluvium overlying native layers of sand and gravel, silty
clay, clayey silt, sandy silt and silt underlain by an extensive deposit of sandy silt till.
5.1 Recent Atluvium

A layer of dark brown recent alluvium mixed with disseminated organics, some silt and
trace of clay was contacted surficially in Borehole 08-060. The thickness of the alluvium
was 2.4 m,

The depth to the base of the altuvium was 2.4 m (Elevation 300.5).

SPT ‘N’ values measured in the alluvium were 9 and 10 blows per 0.3 m of penetration,
indicating a loose to compact relative density. Moisture content ranged from 30% to 39%.
5.2 Topsail

Topsoil was identified at ground surface in Borcholes 08-061 to 08-066. The topsoil
thickness ranged from 0.3 mto 1.0 m.

The topsoil thickness may vary between and beyond the borehole locations and the data is
not intended for the purpose of estimating guantities.

5.3 Clayey Silt

A 900-mm thick layer of native clayey silt was contacted surficially in Borehole 1.

In Borehole 3, two fayers of clayey silt with some sand and trace of gravel were contacted
at 4.3 m and 7.0 m depth (Elevations 305.2 and 302.6). Thickness of these layers ranged
from 1.0 m o 3.0 m.

Clayey silt was contacted at 2.3 m depth (Elevation 306.5) in Borehole 14. Thickness of
the layer was 1.7 m. The depth to the base of the clayey silt is 4.0 m (Elevation 304.8).
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SPT * N’ values measured in the clayey silt ranged from 18 blows per 0.3 m of penetration
to 195 blows per 0.2 m of penetration, indicating a very stiff to hard consistency. Moisture
content ranged from 10% to 30%.

Grain size distribution curves for clayey silt samples tested during the previous

investigation are presented on Appendix C. The results of laboratory tests were as follows:

Soil Particles - |
Gravel
Sand ]
Silt 65
Clay 34
Liquid Limit 211028
Plasti¢ Limit 16t0 19

The above results show that the clayey silt is of low plasticity with a group symbol of CL.

5.4 Sandy Silt/Silty Sand

Native layers of sandy silt and silty sand containing trace clay and trace to some gravel
were contacted surficially in Boreholes 6 and 7. Thickness of the sandy silt/silty sand
layers were 2.4 m and 1.5 m in Boreholes 6 and 7. respectively.

A layer of silty sand containing trace gravel and trace clay was contacted at 3.7 m depth
{Elevation 305.5) in Borehole 15. Thickness of the silty sand layer was 2.7 m. The depth
to the base of the silty sand was 6.4 m (Elevation 302.7.)

A 600-mm thick layer of brown silty sand was contacted in Borehole 08-061 below the
topsoil, at 0.9 m depth (Elevation 302.9).

SPT "N’ values of the sandy silt/silty sand layers ranged from 3 ic 18 blows per 0.3 m of
penetration, indicating a loose to compact relative density. Higher SPT ‘N” values ranging
from 56 blows per 0.3 m of penetration to 87 blows per 0.15 m of penetration were
measured in Boreholes 6 and 15, indicating a very dense relative density.

Moisture content ranged from 17% to 20%.

Grain size distribution curves for sandy silt/silty sand samples tested during the previous

investigation are presented on Appendix C. The resulis of laboratory tests were as follows:

.. Soil Particles - ey
Gravel Gto23
Sand 4310 51
Silt 25 to 45
Clay 4106

THURBER
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5.5 Sand and gravel

Layers of native brown to grey sand and gravel containing trace to some silt, trace clay and

occasional cobbles were encountered below the alluvium and topsoil in all the boreholes

drilled for the current investigation.

In boreholes previously drilled, the sand and gravel

layer was contacted surficially or below the clayey silt and sandy silt fayers.

Depths and elevations where native sand and gravel were encountered are indicated in

Table 5.1.

Table 5.1 — Depths and Flevations of Sand and Gravel

chole . -
et Cor i R syrfaee (m) SR
South EBL (8-066 061055 302510 297.6
abutment WBL 08-065 0.6 10 6.4 300.0 10 294.2 5.8
EBL (08-064 1.0t05.8 299910 2951 4.8
WBL 08-062 0.31t03.7 2993 10 2956 3.4
EBL (8-063 0.8t0 4.9 298.1t0294.0 4.1
WBL 4 0.0tc 4.1 299.0 to 294.9 4.1
EBL 08-061 1.5t0 5.5 30231020983 4.0
WBL 08-060 241049 300.5 10 298.1 2.5
South piers EBL 5 0.0t05.5 298.6 to 293.1 5.5
WBL ) 24t0 4.1 2050102933 1.7
EBL 7 1.5t04.0 296510 294.0 2.5
EBL/ - a
WEL ] 09i024 265310 293.8 1.5
WRBL 8 001620 266.2 to 294.3 2.0
EBL 9 00tc29 2972102943 2.9
EBL 1 1{riverbed) 0910 1.8 294.510293.6 0.9
River Piers EBL/
{at the Grand 2 {riverbed) 0.8tp 12 294.6 10 294.] 0.4
) WBL
River)
North piers
{at the Grand EBL 1| 13 (riverbed) 03t0 1.5 2951 10 293.9 1.2
River)
WEBL 14 0.0tc 2.3 3088103065 2.3
North ERL 15 3.01t037 309.71 10 305.5 3
abutment | EBL/ . 001043 | 3096103052 43
WBL ¥ 5310 7.0 304.3 t0 302.6 1.7
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The layer of sand and gravel have a loose to very dense relative density with SPT ‘N’
values ranging from 6 to 100 blows per 0.3 m of penetration. SPT ‘N’ values higher than
100 blows per 0.2 m of penetration, were also measured within the sand and gravel layer at
various depths. Moisture content ranged from 10% to 28%.

Grain size distribution curves for samples of the sand and gravel layers of the current
investigation are presented on the Record of Borehole sheets and on Figures B1 and B2 of
Appendix B. Laboratory test results for the previous investigation are presented on

Appendix C.
The resulis of grain size distribution tests carried out on sand and gravel samples were as
follows:
My
Gravel 3010 71
Sand 2210 50
Silt 51026
Clay 5

This sand and gravel layer may contain cobbles and boulders which may account for some
high SPT *N” values.

5.6 Silty Clay
Native brown to grey silty clay containing trace sand was observed below the sand and

gravel layer in Borehole 08-060 at 4.9 m depth (Elevation 298.1). Thickness of the silty
clay layer was 2.4 m.

The depth to the base of the silty clay was 7.3 m (Elevation 295.6).

SPT “N” values measured within the silty clay were 24 and 33, indicating a very stiff to
hard consistency. Moisture content was 15% to 22%.

Grain size distribution curve for one silty clay sample is presented on the Record of
Borehole sheets and on Figure B3 of Appendix B. Atterberg Limits test results are
presented on Figure B7 of Appendix B. The results of grain size distribution test are
summarized as foilows:

- Soil Particles
Gravel

Sand

Siit

Clay

Liguid Limit 42
Plastic Limit 19

THUREER
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The above results show that the silty clay is of medium plasticity with a group symbol of
CL

5.7 Silt

Native grey silt containing trace to some clay and trace of gravel was encountered below
the silty clay in Borehole 08-060 at 7.3 m depth (Elevation 295.6). Thickness of the silt
layer was 1.2 m. The depth to the base of the silt was 8.5 m (Elevation 294.4).

Native silt was also contacted below the sand and gravel layer in Borehole 6 at 4.1 m depth
(Elevation 293.3). Thickness of the layer was 4.4 m. The depth to the base of the silt layer
was 8.5 m (Elevation 288.9)

SPT *N” values in the silt ranged from 58 blows per 0.3 m of penetration to higher than 75
blows per 0.1 m of penetration, indicating a very dense relative density.

Moisture content was 19 to 22 %.

Grain size distribution curve for one silt sample of the current investigation is presented on
the Record of Borehole sheets and on Figure B4 Appendix B. The results of grain size
distribution test were as follows:

Gravel 1]
Sand 5
Silt 86
Clay 9

58 Sandy Silt Till

Native deposits of brown to grey sandy silt till containing trace to some gravel, trace to
some clay and occasional cobbles were observed in all the boreholes, generally below the
sand and gravel layer.  All the boreholes were terminated within the sandy silt till at
depths ranging from 3.3 m to 18.3 m (Elevations 282.7 to 297.3).

Layers of gravel were encountered within the sandy silt ill in Boreholes 10 and 10a at
5.8 mand 1.1 mdepth (Elevations 288.9 and 294.3).

The sandy silt till deposit was contacted at depths ranging from 6.2 m to 10.1 m.
Thickness of the sandy silt till was not determined, but based on the boreholes data, the
thickness ranges from 1.0 m to greater than 12.3 m.

Depths and elevations where native sandy silt till were encountered are indicated in Table
5.2.

It should be noted that the boreholes in Table 5.2 were terminated in this very dense
deposit without necessarily fuily penetrating it. The very dense silt till may continue to
greater depth, but his has not been proven,
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Table 5.2 — Depths and Elevations of Sandy Silt Till

- Proven.
| Thicknes
South EBL 08-066 S.5t0 10.7 207.6 to 292.3 52
abutment | wpL 08-065 6.4t0 11.1 204.2 t0 289.5 47
EBL 08-064 580 11.0 2951 t0 289.9 52
WBL 08-062 3.7t0 7.8 2059 10 291.7 4.1
EBL 08-063 4910 8.0 294.0 to 290.9 3.1
WBL 4 4110123 294.9 to 286.7 82
EBL 08-061 55106.5 298.3 t0 2973 1.0
WBL 08-060 8.5 to 14.2 204 .4 t0 288.8 5.7
South piers | EBL 5 5510 12.5 293.1 to 286.1 7.0
WBL 6 8.51012.5 288.9 10 284.9 4.0
EBL 7 4010 12.6 294.0 to 285.4 8.6
EBL/
7 3
WEL 1 2.4109.4 293 .8 t0 286.8 7.0
WBL 8 2.0t012.5 204.3 to0 283.7 10.5
EBL 9 2910 12.0 294.3 to 285.2 9.1
EBL | 1i(riverbed) 1810 12.6 293.6 t0 282.7 10.8
EBL/ .
2 (riverbed 1.2106.2 2941 t0 289.1 5.0
River Piers WBL ( )
(at the Grand | WBL 10 1410125 204.0 to 282.9 1.1
River)
WBL 10a I.1t033 294.3 10 292.1 2.2
North piers | WBL | 12 (riverbed) | 0210 12.5 295.2 to 282.9 123
{at the Grand
River) EBL | 13 (riverbed) 1.5t0 12.5 293.9 t0 282.9 11.0
WRBL 14 4.0t012.3 304.8 to 296.5 8.3
EBL 15 6410 13.8 302.7 0 295 .4 7.4
Morth
abutment EBL/
i i 2
WRL 3 10.1t0 183 | 2995102912 8.2

SPT "N values measured in the sandy silt till generally ranged from 66 to 142 bilows per
0.3 m of peneiration, indicating a very dense relative density. SPT *N’ values higher than
100 blows per 0.2 m of penetration were measured in most of the boreholes at various
depths.

The natural moisture contents generally lay in the range of 8% to 19%,
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Grain size distribution curves for sandy silt till samples of current and previous
investigations are presented on the Record of Borehole sheets and on Figures B5 and B6 of
Appendix B. Laboratory test resulis for the previous investigation are presented on
Appendix C.

The results of grain size distribution tests were as follows:

Seil Particddes 0 [ ggmy T
Gravel 0to27
Sand 18tc 533
Silt 2810 63
Clay 3to 17
Liquid Limit L1025
Plastic Limit 1010 18

Glacial till deposits typicaliy contain cobbles and boulders which may account for some
high SPT ‘N” values and resistance to augering.

5.9 Groundwater Conditions

Water levels were observed in the boreholes during and upon completion of drilling.
Standpipe piezometers were instailed in three borehoies of the current investigation
(Boreholes 08-060, 08-061 and 08-065) to monitor water levels afier completion of
drilling. The water levels measured in the piezometers are summarized in Table 5.3, along
with the measurements in the open boreholes {present and previous investigations) upon
completion of drilling,

THURBER
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Table 5.3 — Water Level Measurements

South EBL June 27, 2008 During drilling
but t July 4, 2008 . . . )
abutimen WBI. 08-065 Augast 20, 200 0.7 96,9 In piezometer
EBL 08-064 June 26, 2008 2.1 298.8 . .
During drilling
WBIL 08-062 June 24, 2008 2.1 297.5
EBL 08-063 | Junc 24, 2008 2.1 296.8 . Ly
During drilling
WBL 4 August 7, 1974 2.0 287.0
July 4, 2008 3 a
EBL 08-061 August 20, L1 303'7
Taly 4. 2008 e 014 n piezometer
WBL 08-060 August 20, ]'2 201 '7
South 2008 i ol
piers EBL 5 August 7. 1974 1.5 297.0
A t12,
WBL 6 u%;;; 1.5 295.9 During drilling
August 15,
EBL 7 1974 2.1 295.9
ERL/
WEBL i Nov. 29, 1971 1.1 2851
WEL g Au%;;zi& 0.6 295 6 During drilling
EBL 9 August 4, 1974 .1 296.1
- 11 August 4, Water level at the
EBL (riverbed) 1974 0.0 2954 Grand River Level
EBL/ 2
River WBL | (riverbed) Dec. 3, 1971 0.0 2954
Piers (at 10 August 13, Water level at the
the Grand | BL (riverbed) 1974 0.0 2954 Grand River Level
River) : 10a August 19,
WBL (riverbed) (074 0.0 2854
L 12 August 19, Water level at the
North pier | WBL {riverbed) 1974 0.0 2954 Grand River Level
North EBL 13 August 15, Water !eyeE at the
(riverbed) 1974 0.0 2954 Grand River Level
abutment [ EgL/ i .
WBL 3 Dec. 1, 1971 3.1 306.5 During dritling

Piezometric readings indicate water level near Elevations 299.9 to 303.1, indicating a

possible upward gradient in the groundwater.

Water level in the Grand River was measured at Elevation 2954 in 1974,

THURBER
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Water level observed in open boreholes during current investigation (Boreholes 08-062 to
08-063 and 08-066) ranged from Elevations 296.8 to 301.3.

Water level observed in open boreholes during previous investigation (Boreholes 1 and 4
to 9) ranged from Elevaiions 295.1 and 297.0.

Water level was measured at Elevation 306.5 in Borehole 3.

The above values are short-term readings and seasonal fluctuations of the groundwater
level are to be expected. In particular, the groundwater level may be at a higher elevation
after the spring snowmelt or after periods of heavy rainfall.

¢ MISCELLANEQUS

All-Terrain Drilling of Waterloo, Ontario supplied a CME75 track-mounted drill rig and conducted
the drilling, sampling and in-situ testing operations.

The drilling and sampling operations in the field were supervised on a full time basis by
Mr. William Ball of Thurber, under the direction of Mr. Alastair E. Gorman, P.Eng.

The coordinates for the boreholes and the ground surface elevations were obtained by Thurber
Engineering Ltd. using GPS equipment.

Overall supervision of the field program was conducted by Mr. Alastair E. Gorman, P.Eng. and
Mr. M. Farrant, P. Eng. Interpretation of the data and preparation of the report were carried out by
Mr. Alastair E. Gorman, P.Eng. and Ms. R. Palomeque Reyna, P.Eng.

Dr. P.K. Chatterji, P.Eng., a Designated Principal Contact for MTO Foundations projects, reviewed
the report.
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Thurber Engineering Lid.

Rocio Palomeque Reyna, P.Eng.
Geotechnical Engineer

Alastair E. Gorman, P.Eng,.,
Senior Foundations Engineer

P K. Chatierji, P.Eng.,
Review Principal, Designated MTO Contact
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PRELIMINARY
FOUNDATION INVESTIGATION AND DESIGN REPORT
HIGHWAY 7-NEW EBL AND WBL OVER THE GRAND RIVER
HIGHWAY 7-NEW, KITCHENER TO GUELPH
WP, 408-88-00

zeocres Number: 40P8-159

PART 2: ENGINEERING DISCUSSION AND RECOMMENDATIONS

7  GENERAL

This report presents interpretation of the geotechnical data in the factual report and presents
preliminary geotechnical design recommendations to assist the design team 1o select and design a
suitable foundation system for the new structure.

Based on Plate 3 of the E.A:

¢  The proposed Highway 7-New EBL and WRBL brigdes will cross over the Grand River.
Bridge design (number of spans and piers) has not been finalized. However, a
multi-span structure is anticipated with the north abutment close to the north valley
slope and the south abutment approximately 450.0 m to the south. There will be several
intermediate piers,

¢ At the south abutment, the finished grade of Highway 7-New will be at Elevation 312.0;
existing ground surface lies at Elevations ranging from 300.6 to 303.1. The resulting
embankment height above original ground level will be in the order of 3.0 m to 12.0 m
at the south abutment,

¢ At the north abutment, the finished grade of Highway 7-New will be at Elevation 308.3.
Based on Boreholes 3, 14 and 135, drilled during the previous investigation at the notth
side of the river, the ground surface elevation ranged from 308.8 10 309.6; 0.5 m o
1.3 m above the proposed finished grade of Highway 7-New.

The discussion and recommendations presented in this report are based on our understanding of the
project and on the factual data obtained in the course of this investigation.
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8 STRUCTURE FOUNDATIONS

The stratigraphy identified in the previous as well as the current preliminary investigation consisted
primarily of topsoil/alluvium overlying native layers of very stiff to hard clayey silt, loose to very
dense silty sand/sandy silt, compact to very dense sand and gravel, very stiff to hard silty clay,
very dense silt and very dense sandy silt till.

The groundwater levels measured in the piezometers ranged from Elevations 299.9 to 303.1.
Water level observed during current investigation in open boreholes varied from Elevations 296.8
to 301.3 in the current investigation and from Elevations 295.1 and 297.0 during previous
investigation. Water level of the Grand River was at elevation 295.4 in 1974.

In the preparation of the preliminary geotechnical design recommendations, consideration was
given to the following foundation types:

e Spread footings bearing on native soil
e Spread footings on engineered fill
@  Augered Caissons in very dense glacial till (drilled shafts)
e  Steel H-piles driven into the very dense soil
A comparison of the foundation alternatives based on advantages and disadvantages of each is
inciuded in Appendix C.
81 Spread Feotings on Native Seil

Spread footings bearing on native soil generally are the least expensive form of
construction. However, at river crossings, the potential for scour to undermine the
foundations musi be taken into account.

The design of spread footings bearing on native undisturbed compact to very dense sand
and gravel layer or very dense sandy silt till must be in accordance with the elevations and
bearing resistances given in Table &.1.

i H
THURBER



Highway 7 EBL & WBL over the Grand River 1o
Highway 7-New, Kitchener to Guelph

Table 8.1 — Bearing Resistances for Spread Footings on Highest Permissible Founding

Elevation
oundation Unit | Permissible
BT T B 'TFQ“RdIn%t' (Pa)
South EBL 08-066 1.6 3015 e
7 750 500 Very dense sand and
abutment WRL 08-065 0.8 299 8 gravel
EBL (08-064 24 ‘ 2085 750 500 ;f'rz?fe[dense sand and
) 08 | 298.8 450 | 300 | Densesand and gravel
WEBL 08-062 X .
71 2075 750 500 g\«’rz?e{imsc sand and
1.0 2979 Dense sand and gravel
EBL 08-063 3.1 2058 323 ?gg Very ficnsc sand and
grave
i.0 298.0 456 300 | Denseto very dense
WBL 4 3.0 296.0 750 S00 sand and gravel
2.3 301.5 600 400 Very dense sand and
EBL | 08-061 2.8 301.0 750 | 500 | gave
29 00.0 300 200 Compact sand and
. . 300. gravel
South piers | WBL | 08-060 74 595, 600 100 ‘,Vrzrfe ’dcnsc sand and
EBL 5 2.9 295.7 750 | sep | Jerv fensesandand
2.5 295.0 600 400 :f’cry dense sand and
WBL ) 6 0.5 291.0 730 | 500 gravel _
- = A ! Dense sand and gravel
EBL 7 ;‘0 gg;g ;lgg ;gg ; Very dense sandy silt
: : P till
?WBBLL/: i 24 203 8 ;"r(;la,fc;leuse sand and
WRL 8 2.0 2842
EBL ? 30 294.2 750 500 Very dense sandy silt
1.8 1ill
. P (0.9m .
EBL (riverbed} below 2936
riverbed)
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Table 8.1 — Bearing Resistances for Spread Footings on Highest Permissible Founding
Elevation (Cont’d)

uﬁéétiqn
EBL/ 0.56
WBL 2 (0.56 294.0 750 500 Very dense sand and
] ) (riverbed) below ) gravel
River Piers riverbed)
(at the Grand WL
River) 10 ’, Very densc sandy
(riverbed) 0.61 2934 750 300 silt
WBL 10a
(riverbed) | 23 292.1 750 | S0 | VoY omsesindy
: 12
North piers | WBL : 1.1 204.1
bed . !
(at the Grand (riverbed) 750 | sop | Yerydensesands
River) EBL (ﬁvé;be ol 13 203.8
! {2) (2 Very dense sandy
WEBL 14 4.0 304.8 550 350 sitt 2l
North EBL i5 2.1 307.1 5509 | 350@ ;’rz?‘;?wse sand and
abutment
1.6 308.0 300(2) 200" Dense to very dense
SVE;L; 3 6.6 303.0 5504 | 35019 sand and gravel

th Highest permissible founding elevations have been provided, ignering scour, erosion or other
geomorphological processes that could have impacts on the configuration of the riverbed or valley slopes.

2 e L
@ Correction for proximity Lo the siope

It footings are selected, they must be founded at an clevation that a river hydrologist
determines will protect them against undermining by scour. During the detail design stage,
it is essential that there be discussions between siructural engineer, the foundation
consultant, a river hydrologist and a geomorphologist to determine appropriate founding
elevations.

Similarly, the recommendations have been predicated on the north valley slope remaining
i its present location. This is recognized to be an unrealistic assumption and during the
detail design siage, it is essential that the rate of regression of the slope be assessed and
either;
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e The north abutment be set back.
e The valley slope be armoured to prevent regression.
@ The location/design of the abutment take account of regression.

The bearing resistances in Table 8.1 are for vertical, concentric loading. In the case of
eccentric or inclined loading, the bearing resistance must be adjusted as shown in the
CHBDC (2006) Clause 6.7.3 and Clause 6.7.4.

The geotechnical SLS resistance values given above are based on an estimated total
settlement not exceeding 25 mm. This settlement is expected to be substantially complete
by the end of construction. Differential setilement is not expected to exceed 20 mm across
the width of the structure or between foundation elements.

Groundwater was measured at elevations ranging from 299.9 10 303.1, during the present
investigation, generally above the proposed footings base elevation, except for north
abuiment footings. Groundwater control measures will be required prior to excavation to
construct the footings in the dry, to prevent sloughing of the sides and to prevent
disturbance of the footing bases due to the inflow of groundwater.

The design of the groundwater control requirements must be addressed during detail
design. However, issues that must be taken into account are:

¢ Problems associated with installing well points or gravity wells.
® The permeability of the very dense soils.

e  Problems associated with driving steel sheet pile cofferdams into very dense soils.

8.2 Spread Footings on Engineered Fill

The dense to very dense soils at this site would provide good founding conditions for
engineered fill pads.

However, raising footings on engineered fill pads appears to be contrary to the
requirements for scour protection. Accordingly, this option has not been developed for
preliminary design at this site.

If necessary, the option can be evaluated further during detail design.

8.3 Augered Caissons on Very Deunse Sandy Silt Till (Drilled Shafis)

Drilled shaft foundations were considered for the support of structural loads at this site.
Since the caisson is a deep foundation unit, higher geotechnical resistance is available from

a caisson in earth than from a similar sized spread footing,

The caissons must be founded in the very dense sandy silt till or sand and gravel at depths
and elevations indicated in Table 8.2. Caisson lengths should be at least 6.0 m and each
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caisson should extend 4.5 m into the “100-blow” soils. The caisson depths provided in
Table 8.2 do not consider scour, erosion or other geomorphological processes that may
influence the depth of caisson.

Table 8.2 — Founding Elevations for Augered Caissons

abutment WRI, 08-065
EBL (8-064
WBL 08-062
EBL (8-063
WBL 4
EBL (8-061
South piers WEBL 08-060
EBL 5 7.1 291.5
WBL 6 10.5 287.0
EBL 7 10.0 288.0
EBL/WBL 1 7.2 286.0
WBL 8 6.2 290.0
EBL 9 7.2 290.0
EBL 11 (riverbed) 6.5 2890
River Piers EBL/WBL 2 (riverbed) 6.6 288.0
(at the Grand WBL 10 (riverbed) 6.0 288.0
River
tver) WBL 10a (riverbed) 6.3 288.0
North piers WBL 12 (riverbed) 6.2 289.0
{at the Grand T
River) EBL 13 (riverbed) 6.1 286.0
WBL 14 7.8 301.0
North EBL 15 10.1 299.0
abutment
EBL/WBL 3 10.6 299.0

Typical preliminary geotechnical resistance has been calculated for a range of caisson
diameters and founding depths given in Table 8.2. The values are shown in Table 8.3.
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Table 8.3 — Vertical Geotechnical Resistanee for Caisson Foundations

Prefiminary Axi ech

e
2.0 16,000 12,000

The geotechnical resistances for caissons have been assessed on the basis of static
analysis. It is anticipated that the bridge design may incorporate relatively long spans and
correspondingly high foundation loads. If this is the case, caissons may present a cost
effective foundation option provided the geotechnical resistance used in design can be
optimized.

After the General Arrangements of the bridges have been finalized, the geotechnical
information should be carefully reviewed to determine if further investigation and testing is
warranted. Consideration should be given to optimizing the design geotechnical resistance
through carrying out a full-scale load test on a prototype caisson during the detail design
stage. Testing typically would involve installing a full-scale caisson to the design founding
elevation, instrumenting the caisson and applying a test load. Statnamic testing is one
loading scheme that could be considered.

In addition to full-scale testing, the constructability review must be carried out early in the
detail design phase. It is considered essential that the constructability review team includes
a contractor with extensive local experience with caisson construction in similar
conditions.

If caissons are pursued for foundation support, additional boreholes should be drilled
during detailed phase design to reassess caisson design and installation techniques.

Caisson installation should be in accordance with Special Provision No. 903501,

8.4 Steel H-Piles

Steel H-piles can be considered for the foundations of the Grand River Bridge. However,
the feasibility of driven piles at the piers and north abutments is limited by the fact that
very dense soil conditions exist close to the existing surface. At the south abutment, piles

driven through the approach fill may offer a more practical foundation alternative.

Table 8.4 shows the elevations at which piles driven from the existing ground surface are
expected to achieve refusal and the corresponding pile length, measured from existing
ground surface or river bed. In a number of cases, these pile lengths are too short to be
practical. In fact, it is anticipated that pile caps will generally be constructed below the
existing ground surface or the river bed and to depths that will provide proteciion against
scour, resulting in the underside of the pile cap being at or very close to the elevation
where pile driving will be impractical.
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If the option of driven piles is carried forward in design, the minimum recommended pile
length is 6.0 m form the underside of the pile cap. To achieve these lengths, it will be
necessary to pre-auger most of the piles before driving.

Table 8.4 — Estimated Pile Tip Elevation

EBL 08-066 2.6 300.5
South abutment
WEBL 08-065 2.1 298.5
EBL 08-064 39 2970
WBL 08-062 3.4 206.2
EBL 08-063 4.9 294.0
WBL 4 4.0 295.0
EBL 08-061 4.3 299.0
WEBL 08-060 11.9 291.0
South piers EBL 5 5.1 293.9
WBL 6 7.9 289.6
EBL 7 3.4 28%.6
EBL/WBL 1 4.6 291.6
WBL 8 4.6 2914
EBL 9 5.6 2916
EBL 11 {riverbed) 5.0 200 4
EBL/WBL | 2 (riverbed) 4.9 260.5
River Piers (at WR .
the Grand River) L 10 (riverbed) 4.9 290.5
WBL 10a (riverbed) - _
North piers WBL 12 (riverbed) 3 291.1
{at the Grand N T
River) EBL 13 {riverbed) 4.3 291 .1
WRI. 3 7.8 301.8
North abutment EEL 14 6.1 302.7
EBL/WBL 15 7.6 301.5
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8.4.1 Axial Resistance

For preliminary design, the vertical, axial, factored geotechnical resistance at Ultimate
Limit States (ULS) and geotechnical resistance at Serviceability Limit States (SL.S) for two
pile sections when driven into the very dense sandy silt till are presented in Table 8.5.

Table 8.5~ Axial Resistance of Two Pile Sections Founded on Very Dense Soils

Do et

T HP3I0X 110
HP 360 X 132 1,800 1.600

The structural resistance of the pile must be checked by the structural designer.

Installation of the piles must be in accordance with SP 903501 and must be controlled
using the Hiley Formula and an ultimate resistance of 3,200 kN for an HP 310 X 110 pile
and 3,600 kN for the HP 360 X 132 pile.

These are preliminary recommendations and may change during detail design based on the
final alignment, final bridge arrangement and the results of the site investigation and field
testing to be completed at that time.

Due to the very dense nature of the founding stratum and the possible presence of cobbles
and boulders, the tips of all driven piles should be fitted with cast steel, H-section rock
points from approved manufacturer such as Titus Steel (Standard H-point) or APF hard
Bite or approved equivalent.

8.4.2 Downdrag

Downdrag on the piles is not an issue at this site.

8.5 Abutment Design Considerations

Based on the length and curvature of the deck, integral and semi-integral abutments have

not been considered at this stage.

It has been assumed that a conventional abutment will be designed.

8.6 Frost Cover

The design depth of frost penetration for this site is 1.4 m. All footing bases and

undersides of pile caps/abutment stems must be provided with at least 1.4 m of soil cover.
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8.7 Recommended Foundation

Selection of the recommended foundation type for this site should be carried out during
detail design and after consultation with the structural designers regarding the structure
arrangement and when the loads on the abutments and piers are known. However the
following points should be borne in mind:

1. At the south abutment, the preferred foundation will most probably be steel H-piles
driven through the approach fill and into the very dense native soil as described
elsewhere in this report.

2. At piers that are away from the river, spread footings founded on the very dense native
soils will probably be the most cost-effective. However, issues of erosion due 0 a
changing river channel and issues of groundwater control must be addressed during
detail design.

o

Depending on the structural ioads to be resisted, spread footings may not provide
sufficient geotechnical resistance at an economical size and deep foundations must
then be considered.

4. In or close to the river channel, spread footings are not recommended unless they can
be founded at depths below the predicted scour depth. Spread footing construction
must be carried out in unwatered cofferdams.

5. At the river channel, caisson foundations using permanent steel casing seaied into the
very dense, low-permeability till may prove to be the preferred, cost-effective option.

6. At the north abutment, a spread footing is expected to be the preferred option, unless
deep foundation units have to be used on account of concerns over the long-term
stability of the valley slope.

9 BRIDGE APPROACHES AND EMBANKMENTS

Based on the boreholes drilled at the site, the approach embankments wiil be constructed over
compact to very dense sand and gravel.

Preliminary analysis indicates that at the south abutment, setilement in the order of 35 to 45 mm is
estimated in the foundation soils under the loading imposed by approximately 12.0 m of the
approach fill. Due to the compact to very dense nature of the general cohesionless foundation
soils, these settlements will be immediate and essentially completed when construction of the fill is
completed. A more detailed settlement analysis should be conducted during the detail phase
design.

The 9.0 m to 12.6 m high embankments likely to be constructed will be stable with side slopes of
2H:TV f constructed using SSM or granular fill, In earth fill embankments a berm should be
incorporated in the design for every 8.0 m of height, e.g. a 12.0 m high embankment requires one
berm. The berms should:
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e extend for the full length of each 8.0 m increment of embankment height
¢ be at least 2 m wide
= have 2% positive grade to shed run-off water.

For the purpose of preliminary embankment stability analyses, the commercially available slope
stability program GSLOPE developed by Miire Software Inc. was used. The Bishep’s simplified
method for stability analysis was employed.

Global stability analyses were conducted for a 12.0 m high, 2H: 1V SSM or earth fill embankment.
The stability of the embankment was also checked under seismic loading assuming an acceleration
of 0.08g. The computed factors of safety are as shown in Table 9.1. Slope stability computation
outputs are included in Appendix E.

Table 9.1 Computed Factors of Safety

Mot | Condition
12 m High —South Abutment
Earth Fill Normal 1.6 ]
Earth Fili Seismic = 0.08g 1.3 2

These factors of safety are considered to be acceptable for the proposed embankment bearing on
the foundation soils present at this site.

The global, internal and surficial stability of the approach embankment fills should be further
evaluated during the detail design phase.

During detail design, when the grade has been finalized, permanent drainage and slope protection
requirements must be addressed.

10 CONSTRUCTION CONCERNS

The construction concerns affecting this site will become apparent as the design of the structures
and their foundations is developed. There are, however, a number of potential issues that can be
identified at this stage that it should be possible fo mitigate through design and operational
constraints developed af the detail design stage. These include:

i. Constructability
The soils encountered at this site will provide relatively high values of geotechnica!
resistance. However, since there are very dense soils occurring relatively close to the

ground surface, it will be difficult to advance driven H-piles or sheet piles. The
requirement to pre-auger for both structural piles and sheet piles must be addressed.
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2. Control of groundwater

Depending on the depth of excavation required, groundwater control may be necessary and
must be implemented in a way that does not jeopardize the integrity of the foundation
excavation.

In this regard, attention should be paid to the possible upward hydraulic gradient noted in
Section 5.9,

Caisson instaflation

The native sand and gravel layer and glacial till are very dense at this site and augering for
caisson installation may be laboured. The caisson installation equipment should be able to
dislodge and remove any obstructions or cobbles and boulders in the till.

The cohesionless soils would be susceptible to disturbance under conditions of unbalanced
hydrostatic head. Temporary liners should be installed to support the caisson sidewalls and
provide seepage cut-off where required,

The permeable nature of the overburden soil and the presence of boulders would make it
difficult to seal the bottom of the caisson liner into the founding stratum to exclude
groundwater. Unwatering of the caisson would be impractical and attempts to do so might

result in continued flow of fines into the caisson excavation.

11 INVESTIGATION FOR DETAIL DESIGN

The requirements for detail design must be determined after the locations and GAs of the bridges

have been established. At that time, the existing pattern of borehole should be superimposed on the

GAs in order to determine the extent of additional investigation that may be required.

Typically, it is recommended that there be a minimum of one sampled borehole at each foundation

element for deep foundation design and a minimum of two for shallow foundation design.

Boreholes will also be required at the approaches to the two structures.

The investigation, analysis and recommendations produced during detail design must also address:

i,

Led

Stability, creep and erosion of the north valley slope. This is a design exercise that must

include input from a river hydrologist and a geomorphologist.

The constructability of the foundation option eventually chosen for the bridges. Issues that
may have to be addressed include groundwater control and the feasibility of advancing

deep foundation elements and installing sheet pile cofferdams.

If excavation below the groundwater level will be required, the possibility of a requirement
to obtain a permit to take water (PTTW) should be investigated.
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4. If the final geotechnical design recommendations include dewatering, this should be
referred to a hydrogeologist for assessment of possible impacts on aquifers supplying
drinking water in the area, including the municipal well field.

12 CLOSURE

Engineering analysis and preparation of the report were carried out by Mr. Alastair E. Gorman,
P.Eng. and Ms. R. Palomeque Reyna, P.Eng.

The report was reviewed by Dr. P.K. Chatterji, P.Eng., a Designated Principal Contact for MTO
Foundations Projects.

Thurber Engineering Lid.
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Rocio Palomeque Reyna, P.Eng., M.Eng.
Geotechnical Engineer

Alastair E. Gorman, P.Eng.,
Senior Foundations Engineer

P. K. Chatterji, P.Eng.,
Review Principal
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Appendix A

Record of Borchole Sheets
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(1)

2}

SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

TEXTURAL CLASSIFICATION OF SOILS

CLASSIFICATION PARTICLE SIZE
Boulders Greater than 200min
Cobbles 75 to 200mm
Cravel 4,75 t0 75mm

Sand 0.075to 4.75mm
Silt 0.002 t0 0.073mm
Clay Less than 0.002mm

COARSE GRAIN SOIL DESCRIPTION (50% greater than 0.075mm)

TERMENOLOGY

Trace or Cecasional

Some

Adjective (¢.g. silty or sandy)
And (e.g. sand and gravel)

TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)

VISUAL IDENTIFICATION
same

same

30 75mm

Not visible particles to Smm

Non-plastic particles, not visible to

the naked eye
Plastic particles, not visible to
the naked eye

PROPORTION
Less than 10%
10 to 20%
20 to 35%
35 10 50%

DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPTVN
STRENGTH (kPa) VALUE

Very Soft 12 or less Less than 2

Soft 1210 25 204

Firm 25t0 50 4di08

Stiff 50 to 106 8t 13

Very Stiff 106 10 200 15t0 30

Hard Greater than 200 Greater than 30

NOTE: Hierarchy of Soif Strength Prediction 1) Laboratory Triaxial Testing

2} Field Insitu Vane Testing
3) Laboratory Vane Testing
4) SPT value

5} Pocket Penetrometer

TERMS BESCRIBING DENSITY {COHESIONLESS SOILS ONLY)

BESCRIPTIVE TERM SPT*“N" VALUE
Very Loose Less than 4
Loose 41010

Compact 10 to 30

Dense 3010 50

Very Dense Greater than 50

LEGEND FOR RECORDS OF BOREHOLES

SYMBOLS AND SS  Split Spoon Sample WS Wash Sample AS Auger (Grab) Sampie

ABBREVIATIONS TW Thin Wall Shelby Tube Sample TP Thin Wall Piston Sample

FOR PH Sampler Advanced by Hydraulic Pressure  PM Sampler Advanced by Manual Pressure

SAMPLE TYPE WH Sampler Advanced by Self Static Weight  RC  Rock Core SC Seoil Core
Undisturbed Shear Strengih

Sensitivity = .

Remoulded Shear Strength

= Waier Level

Cren Shear Strength Determination by Pocket Penetrometer

SPT ‘N’ Value Standard Penctration Test “N” Value — refers to the number of blows from a 63.5kg hammer free falling a
height of 0.76m {0 advance a standard 50 mm cuiside diameter split spoon sampler for &.3 m depth into undisturbed ground.

- DCPT Dynamic Cone Penetration Test — Continuous penetration of a 50 min outside diameter, 60° conical

steel point atiached to “A” size rods driven by a 63.5 kg hammer free falling a height of 0.76 m. The resistance (o cone
penetration is the number of hammer blows required for each 0.3 m advance of the conical point into undisturbed ground,



UNIFIEDR SOILS CLASSIFICATION

GROUP
MAJOR DIVISIONS SYMBOL TYPICAL DESCRIPTION
GW Well-graded gravels or gravel-sand mixtures, little or
GRAVEL no fines.
AND GP Poorly-graded gravels or gravel-sand mixtures, little
GRAVELLY or no fines.
COARSE SCILS GM Silty gravels, gravel-sand-silt mixiures.
GRAINED GC Clayey gravels, gravel-sand-clay mixtures.
SOILS SW Well-graded sands or gravelly sands, little or no
SAND AND fines.
SANDY SP Poorly-graded sands or gravelly sands, little o1 no
SOILS fines,
S Siity sands, sand-siit mixtures.
5C Clayey sands, sand-clay mixtures.
ML, Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands or clayey silts with slight plasticity.
CcL Inorganic clays of low to medium plasticity, gravelly
SILTS AND clays, sandy clays, silty clays, lean clays.
FINE CLAYS (W <30%).
GRAINED W < 50% Cl Inorganic clays of medium plasticity, silty clays.
SOILS (30% < W, < 50%).
OL Organic silts and organic silty-clays of ow plasticity.
MH [norganic silts, micaceous or diatomaceous fine
SILTS AND sandy or silty soiis, elastic silts,
CLAYS CH Inorganic clays of high plasticity, fat clays.
Wy > 50% OH Organic clays of medium to high plasticity, organic
silis.
HIGHLY Pt Peat and other highly organic soils.
ORGANIC
SOILS
CLAY SHALE
SANDSTONE
SILTSTONE
CLAYSTONE
COAL




EXPLANATION OF ROCK LOGGING TERMS

ROCK WEATHERING CLASSIFICATION

EFresh (FR)
Fresh Jointed (FJ)

Slightly Weathered
(W)

Moderately Weathered

(MW)

Highly Weathered
(HW)

No visible signs of weathering,

Weathering limited to the surface of major

discontinuities,

Penetrative weathering developed on open discontinuity
surfaces, but only slight weathering of rock material.

Weathering extends throughout the rock mass, but the

rock material is not friable.

Weathering extends throughout the rock mass and the

rock is partly friable.

SYMBOLS

CLAYSTONE

SILTSTONE

SANDSTONE

COAL

Uniaxial Compressive
Strength (UCS)

Fracture Index:
(FI}

of total core run length.
Axial stress required to break
the specimen

Frequency of natural fractures
per 0.3m of core run.

Completely Weathered Roek is wholly decomposed and in a friable condition,
(CW) but the rock texture and structure are preserved, W Bedrock (general)
DISCONTINUITY SPACING STRENGTH CLASSIFICATION
Rock Approximate Uniaxial Field Estimation
Bedding Bedding Plane Spacing Strength Compressive Strengih of Hardpess®
(MPa) {(psi)
Very thickly bedded Greater than 2m Extremely Greater than  Greater than Specimen can only
Strong 250 36,000 be chipped with a
Thickly bedded 0.6to2m geclogical hammer
Medium bedded 0.2 to 0.6m Very Strong  100-230 15,000 to Requires many
36,000 blows of geological
Thiniy bedded 60mm to 0.2m hammer to break
Very thinly bedded 26 to 60mm Strong 50-100 7,500 to Requires more than
15,000 one blow of
Laminated 6 to 20mm geological hammer
to break
Thinly Laminated Less than 6mum Medium 250t 500 3,500t Breaks under
Strong 7,500 single blow of
TERMS geological
hammer.
Total Core Recovery: Core recovered as a percentape | Weal 5.0t0250 75010 3,500 Can be pecied by a
(TCR) of total core run length. pocket knife with
difficulty
Solid Core Recovery: Percent Ratio of solid core of Very Weak 1.0t6 5.0 150 t0 750 Can be peeled by a
{SCR) full eylindrical shape pocket knife,
recaovered. Expressed with crumbles under
respect to the total length of firm blows of
core rum. geslogical pick.
Rock Quality Fotal fength of sound core Extremely 0251 1.0 3510 156 Indented by
Pesignation: recovered in pieces 0.1m in Weak thumbnaii
(RQD) tength or larger as a percentage {(Rock)

—
[

THURBER




ONTMT48 6417R.GPJ  3/4/09

g} Ministry of
. Transportation

Ontado
RECORD OF BOREHOLE No 08-060 10F 2 METRIC
G.W.P.__ 408-88-00 LOCATION N4 815 513.62 £ 227 303.57 ORIGINATED BY we
HWY 7 BOREHOLE TYPE _ Hollow Stern Augers CCMPILED BY EA
DATUM _Geadatic DATE 2008.06.25 - 2008.08.25 CHECKED BY RPR
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES @ é RESISTANCE PLOT e TR s - REMARKS
ey MOISTURE o X
= wizg| B 20 40 60 80 10 | o MY 20 &
SIElw| 512 = e m— wp w wol 38| cramsie
ELEV DESCRIPTION & % a o 25 % SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH z|3 z 2125 < 10 UNCONFINED + FIELD VANE ¥ )
A 2lE2°91 @ le QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
302.9 m 40 80 120 180 200 20 40 60 Nm3 1R SA s CL
0 0 N )_\: R
- RECENT ALLUVILM, some silf, trace :E al
clay, mixed with disseminated organics 1 AS i
Stiff %
Dark Brown $
Damp -
1881 0 302 o
2 38 10 0,
30
300.5 °
24 SAND and GRAVEL, trace to some 2] ss | 1
silt, trace clay, occasional cobbles
Compact to Bense
Erown 300
Wet
4 55 3G o 42 43 15
(sh+cL)
Auger grinding at 3.7m.
289
298.1 ©
: 5 88 24
4.9 Sity CLAY, trace sand 298 -
Very Siiff to Hard 7
Brown to Grey
7 297
%
6| ss | a3 ER i 0 2 48 50
L
296
295.8
73 SILT, trace sand, trace clay
Very Dense
Grey
Moist 7 38 78 ]
295 5 87 @
294.4
8.5 Sandy SILT, trace to some clay, trace a1
gravel L4
Very Dense AR
Grey .‘ﬂ. 244
Muaist L1l
{TiLL} g
. .'C 8 35 i o]
o

Continued Nexl Page 20
x 3. Numbers refer to 15_$‘5
" Sensitivity s (%) STRAIN AT FAILURE




ONTMT45 6417R.GPJ  3/4/09

Moo} Minisiry of
W Transpaoriation

Cntario
RECORD OF BOREHOLE No 08-060 20F2 METRIC
G.W.P. 408-8800 LOCATION N4 815 8513.62 E 227 303.57 ORIGINATED BY _WB
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY EA
DATUM _Geodetic DATE 20068.06.25 - 2008.06.25 CHECKED BY RFR
DYNAMIC CONE PENETRATICN
SOIL PROFILE SAMPLES v W IRESISTANCE PLOT AR REMARKS
ot % a__ Pustic e HoUB] =
b w|2E] B 20 40 86 80 100 "™ cowrew M7} SO &
218l w| Y1221 2 e wp w we| P8 | GRANSIZE
ELEY B & 2123 9 |SHEAR STRENGTH kPa ey eemee et DISTRIBUTION
DESCRIPTION =l = > £ z =
DEPTH AEINE =12 8] £ |© UNCONFINED  + FIELD VANE ¥ %)
s Z]ZC] B |e QUK TRAXAL X Lagvang | WATER CONTENT (%)
Continued From Previous Page « 46 80 120 180 200 20 40 80 KN/m® |GR SA S CL
Sandy SILT, frace to scme clay, trace 3 e =
gravel 114
Very Dense AR
Grey Nz
Moist .
{TIEL) g}
11 o | s | 0w - o 337 50 16
- 276
4.
11.14
ol
1. 281
4
accasional cobbles 17 E
4]0y s ey ©
[ 17T 275
|4 280
15t
d-
Ik 141 88 | 100 289 Q
288.8 |-
14.2 END OF BOREHOLE AT 14.2m.
Piezometer instaliation consists of
25mm diameter schedule 40 PVC pipe
with a 1.52m slotted screen.
Water table at Z.1m
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. {m)
2008.07.04 1.5 3014
2008.08.20 1.2 3017
3 3 Nurnbers refer o @
+3 %3 155

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S 8417R.GPS 3/4/00

e} Ministry of
__ Transportation

Ontario
RECCORD OF BOREHOLE No 08-061 1 OF 1 METRIC
GW.P._ 4088800 LOCATICN N4 815 500.79 E 227 356.47 ORIGINATED BY W8
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ SA
DATUM Geodetic DATE 2008.06.25 - 2008.06.26 CHECKED BY RFR
SOIL PROFILE SAMPLES | o y DYSAMIG SONE PENETRATION ] - b rewarcs
(%] LASTIC £ [Rlsld; (a3 T
E w122 & 0 40 60 0 100 (Wm0 Tomn  wr] E5 8
a1El | 8126 2 T —— wp w wo| 54 | cramsize
ELEV o lmi & 212 8H o [ISHEAR STRENGTH kPa
DESCRIPTION o =3 | £z [ _ 0 DISTRIBUTION
DEPTH =13 & 1281 £ |0 UNCONFINED + FIELD VANE ¥ %)
sl 2 E°] I |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
303.8 w 40 80 120 160 200 20 4D 60 kim 3 lGR sA s1 CL
0.0 TOPSOIL, trace clay, occasional E: o
Grganics — p A
Brown — S
Damp —
—
— ] ¥
302.9 == 303 @
0.9 i N
Sifty SAND, trace dlay, frace gravel o 38 7
Locse ) [
Brown IR
302.3 Camp e
©51  SAND and GRAVEL &
Compact fo Very Dense &
. Ty Tsj2 |88 18 302 o
Brown to Grey .2
Moist 23
ois RS
VoL
Wel T
L
.8
& 3 S5 71 © 45 39 15
.
PR {8l+CL)
e 301
Auger grinding at 3.0m. o >
o
S 4 35 | 100/ ]
. 275
. #
& .
- o
o
e 3e0
N
S0
o
.. 'Q
0.
. e
2l 51 ss | ow o
o 200 299
.2
o
-3
.
298.3 o
55 Sandy SILT, some clay, cccasionat G
cabbles |14 :
Very dense Lk 298
Grey _.9_
Damp L]
(TIEL) g1t 8 85 | 100/ =} 1 42 46 11
297.3 AR 250 )2
8.5 END OF BOREHOLE AT 6.5m.
Fiezometer installation consists of
25mm diameter schedule 40 PVC pipe
wilh a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH {m} ELEV. {m)
2008.07.04 1.1 302.7
2008.08.20 0.7 3031
3 . 3. Numbers refer & X
+¥ x? wmbers refer to 15$5

Sensitivity ao (%) STRAIN AT FAILURE



ONTMT4S 6417R.GRS  3/4/09

'y Ministry of

Transportation
Ondario
RECORD OF BOREHOLE No 08-062 10F 1 METRIC
GW.P._ 408-88-00 LOCATION N4 815 419.68 £ 227 281 40 ORIGINATED BY w8
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SA
DATUM _Geodetic DATE 2008.06.24 - 2008.06.24 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SCIL PROFILE SAMPLES & ﬁ RESISTANCE PLOT rene | NATRAL Lo - REMARKS
= @ MGISTURE ' [
B n|25| & 20 40 B0 80 100 ['™™T  covewr | UMT| Z B &
218w SI1ZE| z ! : . ! : wp w we| 22 | eransize
ol m 2125 2 |SHEAR STRENGTH kPa
SLEY DESCRIPTION == & |2z E O DISTRIBUTION
DEFTH =12 F >|38] £ |© UNCONFINED + FIELD VANE ¥ (2)
Bl Z FIEC] @ |o qUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
2006 i 40 80 120 160 200 20 40 80 im 3 loR sA & oL
a0 TOPSOLL: (300mm), occasional °
263.3 organics
A
0.3 Brown ! s 18
Damp
SAND and GRAVEL, trace to some 298
siit, trace clay
Compact to Dense 5 55 38 o
Brown
Damp
ional cobbi
accasional coi 1:1: 208
2 35 42 o
M
Very Dense
31 ss | 100/ ) 4
207 4 39 17
225 (S1+CLY
4 85 100/ [+
27
295.9
. 296
a7 Sandy SILT, some gravel, bace clay g1
Very Dense 114
Brown to Gray q1
Moist R
{TILL} E
K
11 295
-6" 5 88 100 =} 27 45 28
(S1+CL)
|4
Slow augering. gt
gsiing : 294
1
1 s |oss | oo o 7 40 43 10
e .225
i 203
L
4
i
2917 L4 7 ] oss | o 292 5
7Bl END OF BOREHOLE AT 7.8m. 225
WATER CBSERVED AT 2.1m
BURING DRILLING.
BOREHOLE BACKFILLED WITH
GRCOUT TG 0.6m, THEN AUGER
CUTTINGS TO SURFACE.

20
3 .. 3. Numbers refer o ?
A Sensitivity 15%’5 (%) STRAIN AT FAILURE



34/08

ONTMT4S 6417R.GP4

i Ministry of
? Transportation

Ontario
RECORD OF BOREHOLE No 08-063 1OF 1 METRIC
G.W.P.___408-88-00 LOCATION N 4 815 457.16 E 227 352.22 ORIGINATED BY _wB
HWY 7 BOREHOLE TYPE ___Hollow Stem Augers COMPILED BY __sa
DATUM Geodetic DATE 2008.06.24 - 2008.06.24 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ® g RESISTANCE PLOT e NATURAL _— - REMARKS
= @ MOISTURE J i
51 . a|g8 & AT T e I &
e = z w w = GRAIN 81ZE
ELEV & Bl o ; S 5| @ [SHEARSTRENGTH kPa e 2 | erRisUTIoN
DERTH DESCRIPTION Si21 k| 3133 5 [o uncovenep  + FELDVANE ¥ %)
=1z ZIEC] L le QUOKTRIAXIL X LaBvANE | WATER CONTENT (%)
208.9 w 40 80 120 160 200 20 40 68 kim3 or sA 51 oL
2.0 i -
;OPSOEL, some organics, trace clay :_,'":: o
rown e 4 AS
Moist A
P
-
ot
298.1 =
0.8 SAND and GRAVEL, trace clay, -
eccasional cobbles 298
1 S8 35 [}
Compact to Dense
Brown
Moist
2 58S 40 [a]
297
X
3 S5S 4 @ 50 39 1
(SHCL)
296
Auger gringing at 3.0m. & ALK Q
Very Dense 050
295
8- [~}
294.0 . »i 5 88 | t00/
43 Sandy SILT, some clay %1 ,300 204
Very Dense |14
Brown to Grey AN
Damp - 5'_
(TiLL) -
c 3
. iR
slow augering at 5.8m. RE 203
. Lol
.c' & 83 100/ a 2 45 41 12
SN 295
|4
.
R 292
4.
11
87
a1l 7 | ss | 100 o
290.9 00 2a1
8.0 END OF BOREROLE AT 8.0m.
WATER OBSERVED AT 2.1m
BURING DRILLING.
BOREHOLE BACKFILLED WITH
GROUT TO 0.6m, HOLEPLUG AND
AUGER CUTTINGS TO 0.3m, THEN
AUGER CUTTINGS TO SURFACE.
23 53, MNumbers refer to 15%3_5

Sensitivity B

(%) STRAIN AT FAILURE




ONTMT4S 6417R.GPJ  3/4/08

Sensitivity

20
15%5 (%} STRAIN AT FAILURE

1 Ministry of
? Transportation
Ontario
RECORD OF BOREHOLE No 08-084 10F2 METRIC
G.W.P. 4088800 LGCATION N 4 815 360.98 E 227 32543 ORIGINATED BY _w8B
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY 3A
DATUM _Geodetic DATE 2008.08.26 - 2008.06.26 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W IRESISTANCE PLOT
& o =4 pLagTic  ATURAL Loyl = REMARKS
k w 22| & 20 40 60 80 100 ™ e M 55 &
ol i = ¥ f i i i ]
= = 2 =] GRAIN SIZE
ELEY DESCRIPTION lE % H“J g % g Fol SHEAR STRENGTH kPa “’;"“"“““““““‘*“mem"-ip o 3 = DISTRIBUTION
DEPTH z 2l = =123 £ O UNCONFINED  + FIELD VANE " )
E1Z F1EYL W e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
300.9 L 40 80 120 180 200 20 £0 60 wwm 3 IoR 8A 81 CL
0.0 i —
TOPSIOIL trace ciay, cccasional — o
organics —
Brown — 1 AS
Moisi —
— =
— =
— =
— =
299.9 =
" 300
1.0 SAND and GRAVEL, trace clay, trace & o 1| 88 17 Q
=ilt, cocasionat cobbles 'o‘_'_.
Loose L%
A
Brown S
Damp IR
sl lss | w0 o
e 289
6" ¥
e
.
-
o F 3 ] S8 | 100 o
Very Dense o ? 205 |
.. Q
A 298
8 .
e
&
e 4 88 81 a & 3% il
G
S (sI+CL)
e
9.
e 297
6
e
.
)
o
A i Lo
uger grinding at 4.6m. o? 5 ss | ooy o
% n0g
s 298
&
A
& -
e
o
295.1 Ve
5.8 Sandy SiL.T, trace to some clay, trace g1
gravet R 295
Very Dense qt
Grey Fils | oss | 10w <3
Damp it 275
(TILE) g
Slow augering at 5.8m. | i
§r 294
d
[ j.ia
w: 7| ss | 100 o
& TT5U 293 T 53 32 8
' 14
.
|4
iE 292
Al
occasional cobiles ER R 35 100/ fs)
G, 125
1
) 2094
Continued Next Page
+3 x? MNumbers refer to




ONTMT4S 6417R.GPJ  3/4/09

Ministry of
Transpaortation

&

ntaric
RECORD OF BOREHOLE No 08-084 20F2 METRIC
GW.P. 408-88-00 LCCATION N 4815 360.98 E 297 325.43 ORIGINATED BY _wa
HWY 7 BOREHOLE TYPE _Hollow Stem Augers COMPILEDBY __SA
DATUM _Geodstic DATE 2008.08,26 - 2008.06.26 CHECKED BY _ RPR
T
SOIL PROFILE SAMPLES | w  [SERAMIC CONE FENETRATION N
u aﬁ PLASTIC TURAL EENTI = REMARKS
E2 S LINT MOISTURE ard £ X &
5 niz3| & 20 40 60 80 100 CONTENT =0
Sls LiEEl oz L L L L L wp w wey S £ | oransizE
[N w SI125 Q2 |8HEAR STRENGTH kPa
ELEY DESCRIPTION (R I |28 £ B DISTRIBUTION
DEPTH Zisi - >3 8&| £ [© UNCONFINED + FIELD VANE ] ¥ %)
ElZ ZEC] W je QUIEKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 40 80 120 160 200 20 40 60 kN 2 loR B8A 81 CL
Sandy SILT, trace to some clay, irace 4 I
gravel 114
Very Dense RiR
Gray gl
Gamp .
(TLLy Gl e | ss | 10w °
283.9 ulr 290
5T
1.0 END OF BOREHOLE AT 11.0m.
WATER OBSERVED AT 2.1m
DURING DRILLING.
BOREHOLE BACKFILLED WiTH
GROUT TG 0.6m, THEN AUGER
CUTTINGS, SAND AND HOLEPLUG
TO SURFACE.
3,3 M Y
+ 33, umbers refer to 15_$5

Sensitivity b {%} STRAIN AT FAILURE



ONTMT4S B417TR.GPJ  3/4/02

{ Ministry of
' Transportation
Ontario
RECORD OF BOREHOLE No 08-065 10F 2 METRIC
G.W.P._ 408-88-00 LOCATION N 4 815 318.04 E 227 257.28 ORIGINATED BY wB
HWAY 7 BOREHOLE TYPE _ Hollow Stern Augers COMPILED BY SA
DATUM _Ceodetic DATE 2008.06.27 - 2008.06.27 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 2 é RESISTANCE PLOT e BATURAL ot - REMARKS
0 ¥ I
(= MOISTURE =
- 0|22 & 20 4c 80 B8O 100 UMT e T S &
=R WizE) 2 v ey — wp w we| 3% | oranszE
ELEV & B oW 7 25 8 SHEAR STRENGTH kPa R DISTRIBUTION
DEPTH BESCRIPTION i3l | 31281 § o uncovrmen  + mELDVANE ¥ )
=2 Z|E91 @ |o QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
200.8 ul 40 a0 120 180 200 20 40 60 wm? lGr sA 81 L
0.8
TOPSOIL, some clay AS o
Brown
Bamp
300.0
0§ SAND and GRAVEL, trace to some ¥ 300
silt, trace clay 35 | 100/ o]
Very Dense 150
Brown
Damp
occasional cobbles &5 100/
299
475 fs}
S8 100/ o
.200
298
Auger.gnndsng at 3.0m. ss 100/ h 38 50 13
occasional cobbles
200 {2100
287
55 100 296
295
9
292'2 ss | =0
i s;rli\,I'SELT, trace to some clay, trace - c o 3 41 45 12
Very Dense L 294
Gray ‘A£?>
Maist L)
(TILL) L
R
ol
LT 35 100/ 293
q. 75 o
R[:
o
Ry 292
473
] 8 | oss | 100 ° 1 39 48 14
BRL TS0
-0k 291

Continued Next Page

Numbers refer to

+3 %3 her
Sensitivity

20
15%”5 (%) STRAIN AT FAILURE




ONTMT4S G417R.GPJ  3/4/08

Ministry of
Transportation

ario
RECORD OF BOREHOLE No 08-085 20F 2 METRIC
GW.P.__ 408-88-00 LOCATION N4 815 318.04 E 227 257.28 ORIGINATED BY WE
HWY 7 BOREHOLE TYPE _ Hollow Stern Augers COMPILED BY SA
DATUM _Geaodetic DATE 2008.06.27 - 2008.06.27 CHECKED BY RPR
SOIL PROFILE SAMPLES | o | 1 [|ResieTance bLor Sl
[ 7 RPLASTIG NSTSUTZME LiQuD s REMARKS
MOISTURS [
=y 0 Z % 8 20 40 60 80 100 yurT CONTENT RN ] &
=) LizEl = e — we w w | 54 | cransize
als| ¥ i S Q SHEAR STRENGTH kPa -
ELEV DESCRIPTION b= % L LZ > B [ e DISTRIBUTION
DEPTH é ] [ > 8 5 § G UNCONFINED 4+ FIELD VANE T %)
A 2| E9] 0 |e ouckTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page ‘“ 40 80 126 1680 200 2 4 e kim 3 IGR 8A 81 CL
Sandy SILT, trace to some clay, trace 4 I L
grave| .14
Very Dense AN
Gray '.9_
. ‘Z 9 85 100/ [~)
283.5 | 278
1.1 END OF BOREHOLE AT 11.1m.
Piezomeler installation consists of
25mm diameter schedule 40 PVC pipe
with a 1.52m siotted screen.
WATER LEVEL READINGS:
DATE DEPTH (M)  ELEV. {m)
2008.07.G64 0.5 300.1
2008.08.20 0.7 280.9
+3 3. Numbers refer to 15_?;_5
*F Sensitiviy (%) STRAIN AT FAILURE



ONTMT4S 8417R.GPJ 314408

ey Minkstry of
._ Transportstion
Cntario
RECORD OF BOREHOLE No 08-086 1OF2 METRIC
G.W.P.__ 408-88-00 LOCATION N4 815 308.83 E 257 314.20 ORIGINATED BY w8
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SA
DATUM _Geodetic DATE 2008.06.26 - 2008.06.27 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SQIL PROFILE SAMPLES v W IRESISTANCE PLOT N . REMARKS
dogl % a__ PsTio e baum |
= al23| & 20 46 60 80 100 ™ Comme M7 58 &
O piz@| 2 1 L L ! I 3 W | GRAINSIZE
R Lo =1 [= wp w Wy =
ELEV Ll @ J18 8| 2 [SHEAR STRENGTH kPa
DESCRIPTION = = I <25 = b Q| DISTRIBUTION
BEFTH 13| & 512381 £ |0 UNCONFINED  + FIELDVANE ¥ %)
= Z1E9| & je QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
303.1 i 40 B0 120 180 200 20 40 60 kim® 1GR 8A st Co
=
0.0 TOPSOIL., trace clay, asccasional ] 103 &
arganics S F A
Brown ] s
3025  Damp ==
05 SAND and GRAVEL, trace sit, trace é -
clay, occasionaf cobbles & -
; g
Dense to Very Dense P 38 32
Brown S 302
Damp to Wet "
R4
9.
. &
tdziss |1y @ o
o
L
o
T 3
o
R 3 S8 100/ Q
L
RS 75
& -
=
s
NN 300 o
P 150
E
.=
& -
o 2
.
-
X 299
S
0
B
5
-1 5 85 100/ [+ 44 50 5
TS {5++CL}
298
297.6 5
5.5 Sandy SILT, frace to soma clay, -4
some gravel, occasional cobbles 114
Very Dense N
Grey _-3_
Moist 136 | ss | 100 27 o
{TilLL} & )
. 'z 075
ol
al
.1 206
e
7 S5 108/ o
4 150
] 295
Lol
N
3
S S T YT 204
114 15 o 1137 39 13
‘14
Continued Next Page =0
43 3. Numbers referto 1585
T Sonstivity 5 (%) STRAIN AT FAILURE




ONTMTAS 6417R.GPS  3M4/09

ey Ministry of
Transpartation

Ontario
RECORD OF BOREHOLE No 08-068 20F2 METRIC
CW.P. 4088800 LOCATION N4 815 308,83 E 227 314.28 ORIGINATED BY wg
HWY 7 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SA
DATUM _Geodetic DATE Z2008.08.26 - 2008.06.27 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES o Y |RESISTANCE PLOT% NATURAL . REMARKS
= @ 5 F:'L‘ﬁm MOISTURE ”g:ﬁ - L s
i w | L5 &h 20 40 60 80 100 - GONTENT Z O
218 wizsgEl 2 L L L L : wp w we| 24 | cRansize
eV DESCRIPTION Bia| & | 2]28] & [SHEARSTRENGTHKPa A IS TRIBLTION
DEPTH 2 2| 128 £ | O UNCONFINEG  + FIELD VANE ¥ %)
EiZ ZIEC ) L |® QUIOKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Pravious Page « 46 80 120 160 200 20 40 60 kN/m3 {GR 8A S CL
Sandy SiLT, trace to some clay, - Az 283
some gravel, occasional cobbles |14
Very Dense |}
Grey -
232.3]  Maolst e
10.7 (L) 075
END OF BOREHOLE AT 10.7m.
WATER LEVEL AT 1.8m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
GROUT TG 4.6m, THEN AUGER
CUTTINGS, SAND AND HOLEPLUG
TO SURFACE.
+ 3 oy 2. Numbers refer to

Sensitivity

20
‘5%5 (%) STRAIN AT EAILURE




Highway 7 EBL & WBL over the Grand River
Highway 7-New, Kitchener to Guelph

Appendix B

Laberatory Test Results

L1}
L

THURBER



GRAIN SIZE DISTRIBUTION - THURBER 8417R.GPJ 9/11/08

Highway? - New
GRAIN SIZE DISTRIBUTION

FIGURE B1

Sand and Gravel

L.8.8. Sieve size, meshes/inch

Size of ppenings, inches

200 100 6050 40 30 18 108 4 3 3BMe2t a1t 1 3" 41480
100 ] 1. L i1 I L I3 ] 1 L ) 1
a0
80
70
=
<
= 6o
o
% 50 ;&//
L
4
n | L
8 0 14 2.
wirgs
;ﬁ/ bt
30 2
ALEH T
%W Bl
20 L L7 ]
r %&y
10 2
¢
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE IMEDIUM! COARSE FINE COARSE COBRBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
& 08-060 3.35 299,58
= 08-061 2.58 301.20
& 08-062 2.50 287.01
+ 08-063 2.50 296.28
® 08-064 3.35 287.55
o 08-065 3.15 297 50
WP # (408-88-00. ...

Preparad By MFEA ...

THIIRBER




Highway 7 - New

GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 9/11/08

GRAIN SIZE DISTRIBUTION FIGURE B2
Sand and Gravel
U.5.5, Sieve size, meshes/inch Size of openings, inches
200 1?0 SIOSU 4‘0 30 1‘6 10? 4 C;a 316"1?" 3ﬂ|4“ 1" 11[!2" 3”41II4" EI"
100 :
90
80
&
70
=
5
b BO
5 1
|
=
o 50
pe=
=
: "
Q 40
]
i
. |
20 / ,9‘
10 j
; I
0.0001 0.001 0.0 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE IMEDIUM‘ COARSE FINE COARSE | opn =
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEFTH (m) ELEV. (m)
% 08-066 4.72 298 .34
W # A08-88-00... . ]
Prepared By MFA . . TEHLIRBER

Checked By RPE....._... .. .




Highway 7 - New

GRAIN SIZE BDISTRIBUTION - THURBER 6417R.GPJ 8/11/08

GRAIN SIZE DISTRIBUTION MIGURE S
Silty Clay
1.8.8. Sieve size, meshesifinch Size of openings, inches
2?[1 00 6050 40 30 1|E 108 4 3 '3/‘8“‘\‘2" :ﬂ;ﬁ" 1}" 1172 3414 e
100 w__“"-_"**:::& L L L I 1
90
80
70
=z
E
= 60
e
HE)
=
i 50
;._
=
S
C 4
il
.
30
20
10
]
0.0001 0.004 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE i MEDIUM ‘ COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH {m) ELEV. {m)
@ 08-060 6.40 29653
WP # .408-88-00 .
Prepared By MFA .. . THURSER

Checked By RPR ... ...




GRAIN SIZE DISTRIBUTION - THURBER 8417R.GPJ 9/11/08

Highway 7 - New

GRAIN SIZE DISTRIBUTION

FIGURE B4

Silt

1.5 8. Sieve size, meshesfinch

Size of openings, inches

2?0 1?{1 G050 40 30 16 10? 4 :|i BIIB"TIE" 3t|a" 1|" 142 3"41‘,'4"6:
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80
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i= 60
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2 40
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0.0001 0.001 0.01 0.1 10 100
GRAIN SI1ZE, mm
SILT and CLAY FINE | MEDIUM | LOARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE BEPTH (m) ELEV, {m)
@ 08-060 7.82 29501
WP .408-88-00 . .
Prepared By MFA ... . . TEHURBER

Checked By .RPR............ ..




Highway 7 - New
GRAIN SIZE DISTRIBUTION

FIGURE B5

PERCENT FINER THAN

GRAIN SIZE DISTRIBUTION - THURBER 6417R.GPJ 9/11/08

Sandy Silt Till

L.5.8. Sieve size, meshes/inch

Size of openings, inches

200 00 B0SC 40 230 108 4 b1l A1 A R T 3" 4 14" 6"
100 I L ] 1 };i : \f . 1 |
%0 1 /
/5% {
80
Z
A
70 }( ” /
50 Vi e
v
L
A
50
% /’/ /{
40 # /
30 T
o
20
10
0
0.0001 .00 0.1 1 10 100
GRAIN SI1ZE, mm
SILT and CLAY FINE I MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEFTH (m) ELEV. {m)
@ 08-060 10.81 292 02
=z 08-061 6.30 297.48
& 08-062 4.75 294 .81
e 03-062 5.32 293.27
08-063 5.28 292 80
Lo 08-064 7.92 292.97
408-88-00 |
MEA . TRHUHRER
RPR. .

Chacked By |




GRAIN SIZE DISTRIBUTION - THURBER 8417R GRJ 9/11/08

Highway 7 - New
GRAIN SIZE DISTRIBUTION

FIGURE B6

Sandy Silt Till

LLE 8. Glewve size, meshes/inch

Size of openings, inches

200 1?0 8050 40 30 1'6 7|0? 4 3 ygme 3,‘14" 1"' 11|,’2“ 3"41‘1'4"6'"
100 =7 -
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90 =
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70
Z
S / A
= 80
i /X/
E Pl
il
- B
-4
S
O 40
LLI
.
30
10 g
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE l MEDIUM I COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREMOLE DEPTH (m) ELEV. {m)
& 08-085 6.55 29410
& (8-065 9.30 291.35
& 08-068 9.28 293.78
WP # A408-88-00..

Prepared By MFA ...

FHUIRBER




THURBALT B8417R.GPJ %/11/08

Highway 7 - New

PLASTICITY INDEX

Date

Project

FIGURE B7
ATTERBERG LIMITS TEST RESULTS
Silty Clay
60
CH
50
40 /
C ‘$\>§\@
30 L
cL [
20 /"/
10 f/
cL
CL-ML e MI-O MH-OH
N oL
1] 10 20 30 40 50 80 80
LIQUID LiMIT
SYMBOL BH DEPTH (m) ELEV. (m)
B 08-060 5.40 296.53
September2008 . FE L pgepd MFEA
408-58-00 PR ERS RPR




Highway 7 EBL & WBL over the Grand River
Highway 7-New, Kitchener to Guelph

Appendix C

Record of Borehole Sheets (Previous Investigation
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MINISTRY OF TRANSPORTATION AND COMMUMNICATIONS- ONTARIO

( DESIGN SERVICES BRANCH FEOUNDATIONS OFFICE
. o :
RECORD OF BOREHOLE N2 1 (nef. w.0.71-11130 BHsL)
JOB LtOcanion Co-ords, 15,798,433 Ny 745,888 B, ORIGINATED BY _CK
P, 646~ 64-02 BORING DATE  November 29, 19731 COMPILED BY PP
Geodetd . : R
DATUM endetic BOREHOLE T¥pg Gont. Flight Auger; Cone CHECKED BY r’j(
SOt PROFILE SAMPLES DYMNAMIC PEMNETRATION RESISTANCE JLIGUID LIMIT ey
- W TBLOWS/ FOOT e e L FPLASTIC LIMAIT el E
5t . ol = 20 40 60 BO 100  |ouATER CONTERT_w =4
sev | alw| w | 2| % [SHEAR STRENGTH P.5.F. W w Wil @& REMARKS
. . | e |
DEPTH DESCRIPTION 1 &) > § =[O UNCONFINED + FIELD VANE S
el Z | 7 121 © [e ouick rriaxiat  x Las vane [WATER CONTENT %} ¥
971.8 | Ground Level o Bgw © 3000 2000 20 80 B0 1p C £IGR SA.51.CL
0.0 | Clayey silt to silt Ii 970
968, 8 irlTw |PH .l ={°] CFl2305 ¥, 968.3
3.0 | Sand and gravel a - £ : : ==
R BN N : o '
963, 8 Vaery Dense N h"“_-—«—»_u
e nd
8.0 | sondy sile with someli’ 2 88 WZE/R" . : SR
: 960, . . :
¢lay and gravel. | I S s 2 w2 ‘ - © - 12 37 61 10
{Glacial TILL) STTSE Uz ot o
Very Dense ’
" C i
STUSETIETIR” oo
Z
5 .
s RIS o RgsmY ’ o ) 738 44 1Y
=4
2
= 5410 | A e s oo
w 30.8 | End of Borehole Hils

QFFICE REPORY ON

20
15495 % STRAIN AT FAHLURE
1+



MINISTRY OF. TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH _ | FOUNDATIONS . OFFICE
: . RECORD OF BOREHOLE MN© 2 (Ref. W.0.71-11130 BR.#2)
o8 LOCATION So-ords. 15,798,620 i 745,964 E. ORIGIMATED By PP~
W.P. R4B-64~02 BORING DATE December 3, 1971 ] COMPILED BY rp
DATUM Gepdetic . BOREHOLE TYPE Washbore - WX Casing; Cone . CHECKED B\(Mﬁ%:z_‘
SOIL PROFILE SAMPLES DYMAMIC PENETRATION RESISTANCE {LIQUID UMIT Wy
o 4O BLOWS f FOOT e masssmermnmnns § PLASTIC LIMIT e Wi - I
1 4 B 20 4060 BO 100 | WATER CONTENT..w | =9
ELEV Tjw|w j & f B JSHEAR STRENGTH P.S.F, We w g} @ 4i | REMARKS
. . e Qi — —
5EFTH DESCRIPTION TiEl > ';2 > | O UNCONFAINED « FIELD VANE o
o 2 = o “ & OUICK TRIAXIAL  x LAB VANE [ WATER CONTENT %| ¥
969.0 Water Level o =R 20 80 80 s e eloRsa sl
966.4 Ground Level =
965.8 | Sand _and Gravel el lss 52
501 - . \"““*——%—H_
Sendy silt with . dort
Ys) P 950 o]
aome clay & gravel. .
. i1 .o ke O 4
(Glacilal TiIl) e e i 5 40 AL 1LC
Very Dense I o s 2 557 O 350 ] . o
946, 0 BT 1 s nen w0 v 5aa 73 O ‘ ) " 2

20.4 End of Borehole

940

pray
o
[
=
e
o
-t
T
=

2z
o
b
&
o]
o
jre}
oo
w
e
e
.
=

20 ’
W5 % STRAIN AT FAILURE
0



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

DESIGM SERVICES BRANCH FOUNDATIONS QFFICE -

RECORD OF BOREHOLE N© 3 {Ref. W.0,71-11130 BH"S)
OB LOCATION So—ords. 15,798,966 K; 746,156 E. ORIGINATED BY _CE
WP 646-64-02 BORING DATE _ movember 30 & December 1, 1971 COMPILED BY  FEP
Geodetic .Cont, Flight & ;7 Com =
DATUM BOREHOLE TYPE £ uger oTe CHECRED BY,_.ﬁé..’~
S0OIL PROFRE SAMPLES DYNAMIC PENETRATION RESISTANCE [LIQUID UMIT ey
- = e BLOWS/ FOOY e W FPLASTIC LIMIT W « =
51 a 8 g 20 40 60 B0 100 | WATER CONTENT_w 5%
i, Efwiow w pot SHEAR STRENGTH. P.5.F. We W W, F @ wr{ REMARKS
ELEWV, o - ~ [SINENY - S — =
DEPTR DESCRIPTION 21 Ei > 192 = [ O UNCONFINED + FIELD VANE
‘ “f 21 g Tl e QUICK TRIAXIAL X LAB vaNE | WATER CONTENT %] 7
1015.7]  Ground Level o = 20 40 50 P.C.RIGR.SA.51 CL.

0.0 Sand and gravel with
silt & trace of clayle .,

L3

o

33 36 26 5

.&
L
9]
Ky
E

i

o

—

o)

i S5 EsIfaAn ., o]
2 . / B _“_‘—n-_._‘_‘_ﬂ_-—« ]
) ) - o ¥ 1005.-5
‘ Dense o Very Dense N N . =
T4L001.3 N 2, :
14.00iayey silt with some 1060, . .
9ss.2Po0dch Erape o sravel) ||[T TS 17 ¢
17.5 Sand & gravel with v, : :
traces of silt & clayr, = 577! =] 52 38 {16}
- 992.7 VYery Dense <7
g 23.0} Clayey silr to silt e 590 o
) g with sand & trace of - g
(e} gravel.
= . o Y 1375 £ °
= 982.7 Hard
3.6 . . . .
Sandy silt with some BI8S tofhtt 9an o
clay and gravel.
& \ oole L o
o (Glacial Till} 9 SE At
& ‘ ' :
< " Very Dense | .. remibt 0y O
o
w .
E I maaona sl -
Lk
[} . -
B | s i TEAET QAN b
933.8 < ises ey - ° ' 939 4111
50.2; End of Borehols '
850

o - ;
I539-5 % STRAIN AT FAILURE
sl
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i

L18 )

QFFICE REPORT ON

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE -

(PLORATION

RECORD OF BOREHOLE N2 4
OB LOCATION Co~ords. 13,798,042 Hi 743,738 E, CRIGHVATED BY _PIS
WP GAG~E4=02 BORING DATE  Aupust 7, 1976 COMPILED By FI5,
DATUM Geodetic SOREHOLE TYPE Heliow Stem Auger CHECKED BY__é.L_Z b:C"._
$0IL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANGE | LIGUID LIMIT w¥y
o4 W 1BLOWS/ FOOT PLASTIC LIMIT wel
‘6 o} < , \ WATER CONTENT_W | = w0 .
1 o o i . . o2 .
ELEV By L w JSHEAR STRENGTH P.5.F. hidd w Wy 0 ] REMARKS
BEPTH DESCRIPTION 12> | 2] = |o unconmneD + FIELD VANE = o
a % Lo % W e QUICK TRIAXIAL X LAR VANE WATER CONYENT% ¥
481.1| Ground Level o A v 20 4n 80 2.C. FIGR.SASI.CL
0.0} Sand and gravel, 7 380
trace of s8iit & clay ) s T TINS o Fan as (28
Pense. to Very Dense 74 .4
i F ST o "%:”‘9
M-
Y o ot AT L
967.6 Y4k t8s [ag) o
13.5 -
‘ 5 1ss hos o 0 18 55 7
Sandy silt, trace [ -
of gravel & clay. ‘W& 135 1661 960 027 63710
(Glacial Til) )
‘ 17 iss H4Z a
Tery Densea ,
5o 1oL 3508 O gt L2 36 43 9
9 155 Ji06
940.6 . 10 78S .921 rOu 043 49 8
40.5 ; End of Borehole

20 . ’
18-90-5 % STRAIN AT FANURE
10




OFFICE REPORT ON SC

MINISTRY QF TRAMSPORTATION AND CQMMUN!CATIONS—ONTARIO

DESIGN SERVICES BRANGCH

DAinNS OFFICE

z
&
bl
<f
=
9
o
=

' FOURN
RECORD OF BOREHOLE N2 35
sl LOCATION _ Co-ords., 15,798,158 My 745,870 E. ORIGINATED Y EJI3
WP 646-64=02 BORING DATE August 7, 1974 COMPILED BY PJS 2
e
DATUM___Geodetic BOREHOLE TYPE Hollow Stem Auger CHECKED BY;_T:“.L_“;“
SOIL PROFILE SAMPLES DYMNAMIC PEMETRATION RESISTANCE [ LIQUID LIMIT —e¥y
peed 0 FBLOWS / FOOT e L PLASTIC LINIT wei &
5 ol = J } , ) , WATES CONTENT.W | = & ‘
Fleiw B 2 EAR STRENGTH FP.SF w ‘ w, | 25| remarks
ELEV “ta !l e = v SH E .5.F. [ W L E
——m DESCRIPTION = IR A =[O UNCONFINED + FIEWD VANE ‘
v el 2| 7 g & e QUICK TRIAWIAL x LAB VANE | WATER CONTENT %f
979.5 Ground Level w 210w 20 40 &0 P.C.FIGR.SA51.CL.
0.0 Sand and gravel o
576.5
frace of silt . .
& clay D S e i ° a5 (15)
: Compact |..12 |88 137
to Dense] -
o Dense) 970)
Very Dense| ¥ 3185 100
e {6 (183 [i50 o 53 26 (11)
o CEMTAT Y
S61.5 L3
18.0 | Bandy =1it, trvace of|l. 960 i
gravel & clay & 188 @35 el 413 35 4
{Glacial T111)
§5 |84 &t 7 3% 48 1
Vary Dense 950
B s$s nig
JdF 9 S8 3%
- 940 :
938.6 orss TR o 10 40 43 7
50,5 :

End of Borehole

20 -
1595 % STRAIN AY FAILURE
G



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS- QNTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE

RECORD OF BOREHOLE N© 6

JOB rocanon_ Ce-ords, 15,798,213 N; 745,773 E. ORIGINATED gy _FJS

WP, 646~64-02 BORING DATE August 12, 1974 . COMPILED BY Pas
DATUM Geodetic BOREHOLE Tvpe Hollow Stem Auger . CHECKED B‘rﬁ(ff}f'-_
SOHL PROFILE SAMPLES DYNARMIC PENETRATION RESISTANCE {LIQUID LIMIT W
o Bl BLOWS / FOOT e JPLASTIC LINIT My =
& 21 2 _ WATER CONTENT_w | 25 &
Q1 « OF U : et 5z
ELEV B W) w U v 1SHEAR STREWNGTH P.5.F. e W Wy i | REMARKS
SEPTH DESCRIPTION 1= - g = §0 UNCONFINED + FIELD WANE h
n =0 R - Wode QUICK TRIAXISL X 1AB vaNE [WATER CONTENT %y ¥
975.8 Ground Level v =] ¥ ) 20 . 40 60 lp ¢ FIGRSASICL
0.0 g%ﬁﬁfﬁ%%g 57 gl e a0 6
gravel. . ) o
L1853 1181 gy, %: 970.9
967.8 Compact to Very Dense % SRR & 12 49 35 4
8.0 | Sand & gravel,trace |¢ : : !
of silt & clay Lap3 1ss o2 e S §5Z 3% (%)
962.3 | Dense to Very Demse | g & |38 142
13.5 960 .
§ilt, traces of clay 5 58 58 : - o 093 7
& 1
= Very Dense & $s 175/
9 3]
= ‘ T ESREIAL 230 d b9z s
g 947.8
= 78.0 Sandy silt, trace ofj], " : .
o BTSSR TR ‘ : ol i 37 43 11
a gravel and clay :
{Glacial Till} .
EAN 500 5V 2 AR
- | Very Denge ' B :
934.8 ARG T Cpd 634 50 17

41,0 EFnd of Borehole

Z.
[}
T
o
]
o
ul
&
)
L
v
i
8

20 )
59-5 % STRAIN AT FAILURE
10




MINISTRY  OF TRANSPORTATION AND COMMUNICATIONS - ONTARID

{DESIGN SERVICES BRANCH FOUNDATIONS OQFFICE

RECORD OF BOREHOLE NS 7

EXPLORATION

JOB_ . LOCATION _Go~ords. 15,798,275 ¥: 745,893 E. ' ' ORIGINATED BY _PJS
WP 5465402 BEORING DATE Aupgust 15, 1974 COMPILED BY BJS o
s
DATUM _ Geodetic BOREHOLE TYPE Hollow Stem Auger : CHECKED BY ”*“”D .
501 PROEFILE SAMPLES DYNAMIC PENETRATION RESISTANCE [ LIQUID LIMIT ol
= [t BLOWS/ FOOUT —omommnan | PLASTIC LIMIT Wy o et
O o 8 g , . , . . WATER CONTENT._w | = g
ELEV = W € Fo PSHEAR STRENGTH P.5.F. Wy w Wy @ o | REMARKS
. e ¥
SERh DESCRIPTION 21202 gl = o usconmne + FIELD VANE ‘ =
7 o :é’ = & Woole QUICK TRIAXIAL X LAB vANE | WATER CONTENT %y
977.7 Ground Level o3 @ - 20 40 60" dp . FIGR.SASI.CL
0.0 | Sandy silt to silty {|°
. sand '
972.7 Logse 1 s 3 o 0 51 &5 &
Sand & gravel, traceg? “ - 70.
50 S Rl ®E etar. 2 iEs a7l 9 _ B! e 9705
4 .
Compact to Y ‘ o o 7122 (7
Dense : . . "
964.7 O rEE T e | L1 47 (12}
13,0 - ’
: B 55 66
Sandy silt, some e 9603
gravel, trace of BTSSRI
clay
o | PR DV Sy e o 18 33 37 6
{ Glack Till1) - ‘ 339
B 55 1131
Very Dense iia: IS IRIL T S
940
936-2 {30 ss 138 ) St - 12 46 34 8

41.5 End of Borehole

e
L]
-
£
C
&
e}
o
ot
L
e
-
o

20 .
IS5 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH , . ) FQUNDATIONS OFFICE
RECORD OF BOREHOLE N2 8§
408 LOCANION Corords. 15,798,380 N; 745,814 E. ORIGINATED 8y T35
WP 6L EmBs-02 BORING DATE August 13, 1974 . COMPILED BY BIS
DATUM Geodetic BOREHOLE TYPE Hollow Stem Auger CHECKED BY._ \"Jﬂ
SGIHL p'ggmg SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LHAIT Wy |
: = W iBLOWS/ FOOT PLASTIC LIMIT e |
Bl e 8 2 . ; . . \ WATER CONTENT..w | =2 '
ELEV &9 ﬁ L G JSHEAR STRENGTH P.S.F. wy W Wy & | REMARKS
; . . e L
SEFTH DESCRIPTION “1E] = g = 1O UNCONFHED + FIELD VANE no- ©
=127 |51 2 e ouck TRIARIAL X lag vast WATER CONYENT % ¥
971.% Ground Level n =4 = . 20 40 60 jp C FIGR SASICL
0.0 | S5and and Gravel,tracd’ G570 . L. 963.8
< . -
of silt and clay. e ! =3 Y o &7 41 (12)
965.4 Dense 9. i .
= : A S : O 25 36 31 8
: Sandy silt, trace !
. JPITTESTIEY 560 o
vf clay and gravel we
(Clacial Till) AT e . 63847 9
e TIETTATE T 930
Z Very Dense
e
& 7_iss | 74
, b
= SR < FEE. oo . = L2 32 530 6
IR SN :
930.9 N—e—tmsra o i3 25 50 L2

41.0 End of Borehole

OFFICE REPORT ON 3

20 ‘
1545 Y STRAIN AT FAILURE
10 -




MAINISTRY OF TRANSPORTATION AND COMMUNICATIONS~QONTARIO -

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 9
JOB ‘ LOCATION Co-ords, 15,798,455 K; 745,957 E. ORIGINATED BY IS
WP G46-64-02 2ORING DATE Auguskt 14, 1974 - COMPILED BY PJIS:
DATUM Geodatic BOREHOLE TYPE Hollow Stem Adper CHECKED B‘f_u@z'___
5OlL PROEILE SAMPLES DYNAMIC PENETRATION RESISTANCE | LIQUID LIMIT ——n¥y '
— WOHBLOWS / FOOT we o e JPLASTIC LIMIT we b Z
il e 8 Z . . , , . WATER CONTENT._w | =
ELEV : & How L i PSHEAR STRENGIH P.S.F. wp W i ©w j REMARKS
. ¥ - ~ L et |
DEPTH DESCRIPTION ZEEG § = | O UNCONFINED + FIELD VANE o
o 3 3 W e QUICK TRIAXIAL  x 148 vANE | WATER CONTENT %} ¥ ]
975.0 Ground Level @ =2 el 20 40 60 §P.C FIGRSA.S1 CL
0.0 | Sand & grawvel, tracel? '
of eilt & clay. e 7 570 o %971,.3
Locse to Compact ‘:' i | )
.- ? Iss 3 I B 45 48 (7
965.5 - ""’~—3-'""-' [ m i ‘ . fut o] 19 38 3& 4
. 9.5 | Sandy silr, trace o
' gravel and clay. D RO ey o 136038 4
. . 2 AR 960
{Glactial T1i11) = SE I Op
Zz
14 . 8508 .
tad . ’1 N }lli'!‘l. 0 ? ({-6 !“0 -4
s Yery Dense . R
9 -
o - | F=s—rosrn
&
. G40 . n
. NN HLVTS S Ty 8 31 52 %
935.6 AU DU . '

3%.4 |, 'End of Boreholie

OFFICE REPORT ON

Z0 :
159-5 % S5TRAIN AT FAILLRE
0



MINISTRY OF TRANSPORTATION AND- C\OMMUNJCA%IDNS—ONTAREO ‘

[ DESIGN SERVICES BRANCH ‘ FOUNDATIONS OFFICE
RECORD OF BOREHOLE NZ 10
JOB . " 1OCATION Co-ords. 15,798,538 N; 745,878 F. ORIGINATED 8Y _FJS
WP 646-64--02 BORING DATE _ August 13, 1974 COMPILED BY PJ5-
DATUM _  Geodetic BOREHOLE TYPE Washboring — ¥X & BX Casing CHECKED BY E:“'?"'J.
SOIL PROFILE SAMPLES . DYNAMIC PENETRATION #ESISTANCE jLIQUID UMIT —mem W
= W Blows/ FOOT PLASTIC LIWIT Wel | i
&5l - 8 g N . . . WATER COMNTENT__w 5%
ELEV afw|w | &] & [SHEAR STRENGTH P.5F. we w Wy @ & ] REMARKS
SEFTH DESCRIPTION S1E | = |21 5 jo uconane + FIELD VANE ° ‘ o
al 2| % 4 le QUICK TRIAXIAL x 148 VANE | WATER CONTENT %y ¥
969,11 Water Level i =23 " 20 40 60 P.C.FIGRSA.51.CL
0.0 -
B6k. 6 Ground Level e
4.5 ; " , :
1 55,035/ Q4 6 431 47 8§
Sandy silt, zrace of 960 .
- | rss—oorE”
clay and gravel.
. 3 5 SYa b
(Glectal TOL. _ | _ |2 P— 47 71 25 &
gravel _|pfp-A—-sS 0 ' ‘
= ¢
2
= O | e - AV
o Very Dense
O . G40
et
& 5 o
& o
us
T 1A A
. 930
928.1 . 55 190/ E

41.0 End of Borshole

z
[0
™
o
Q
[
e}
a
1)
L™ 5
w
s
o

20 ¥
I59-5 % STRAIN AT FANURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRAMCH FOUNDATIONS O'FFIC.E ’

RECORD OF BOREHOLE N2 10A

JOB : LOCANION €o~ords. 15,798,582 N: 745,895 7, ORIGINATED BY _BIS

WP 846-84-02 BORING .DATE _ August 19, 1974 COMPILED BY PJS °
y . Iy fee
DATUM__ Geodetic . BOREHWOLE TYPE Washboring-NX Casing CHECKED BY __{ 2@- _
SO PROFILE SAMPLES DYNANIC PENETRAT@N R.ESISTANCE LICHHD LIAIT ey
med W [ BLOWS S FOOT e FPLASTIC UIMIT vy | 22
51 o Stha L. \ , , . WATER CONTENT—.w | = & .
ELEV Efwiw | B [SHEAR STRENGTH P.S.F Ve oy ¥y ® @] REMARKS
SERTH DESCRIPTION S1E 0> | g = |o unconamen + FIELD VANE T e
- sl 21" 1B ] © le ouick TRIARIAL  x Lag vang | WATER CONTENT %j ¥
969, 1 Water Level 0 o w 20 40 &0 P C EIGRSAS! CL
0.9 -
865,86 Ground Level _ . ' )
3.5 | Sandy silt, gravells &1 L L85 L4T © } ' 41 36 1% 4
trace of clay - .
%c?razg%'r‘il}
acia 1
958.4 | “Ygrv Dense - e 960 . o 6 43 &0 11

10.7 End of Borehole
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO -

DESIGN SERVICES BRANCH - , FOUNDATIONS QFFICE
‘ RECORD OF BOREHOLE N2 1
0B . LOCATIONCo~oTds, 15,798,618 W: 746,028 E. ORIGINATED BY _PIS
WP 846-65~02 BORING DATE Auguse 14, 1974 " COMPILED BY PJ5 .
DATUM Geodetic BOREHMOLE TYPE Washboring ~ N & BX Casing . CHECKED BY . e
SOl PROFILE SAMPLES DYNam ?EII\}ETEATIGN RESISTANCE | LIQUID LIMIT  —Wy
T W B BLOWS / FOOT mmmsmsmmssmenm | PLASTIC LIMIT wel o
i Sl o 21 3 e WATER CONTENTw | 5 & .
ELEY = pet &l = w1 SHEAR STRENGTH P.S.F. W v Wy o i ] REMARKS
. o e o
BEFTH DESCRIPTION Sz > |2 = [ O UNCONFINED + FIELD VANE e
‘ eb s |7 E AL U e Quick TrarAL % 1a8 vaNgE [ WATER CONTENT %|
969.1 |  warer Leval w BE W 6 40 6D fpc RlGRsa sl CL
0.0 . -
966.1 Ground Level o
3.0 | Sand and gravel. el L 1ES 129 o &4 31 (53
§63,1 | Compact vz ~—trereh & 1t . 26°39 35 6
6.¢ :
Sandy silt, traces . 260
: 3 55 wLE
of clay & gravel
GO S S0y . °
950 ‘ : .
{Glacial Tiil)
: 0 7 38 47 B
5 85 10 =1
=z
S,
o
§ Very Dense & 58 X
9 9443
& B | A I Y Y : O =g 8 39 44 9
(3% .
g T 55 112 =}
a0 .
927.6 ' ' 9 1 55 1123 O ’ ? 29 51 11

41,5 End of Borehole
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MINISTRY GF TRANSPORTATION AND COMMUNICATIONS—-ONTARIO

DESIGM SERVICES BRANCH ) FOUNDATIONS OFFICE
" RECORD OF BOREHOLE N© 12 ‘
108 . tOCATION  Co-ords. 15,738,742 N, 745,968 E. . ORIGINATED BY __BJS _
W.p.__B46-64-02 . BORING DATE _ augusp 19, 1974 "COMPILED BY _BJS,
paTUM . Geodetic BOREHOLE Typg Washboring-NX & BX Casing cHeckeD By _ (CH7
SO PROFILE SAMELES DYNANIC PENETRATION RESISTANCE § LIOUID LIAIT, e Wy,
- Wl BLOWS S FOOY we o EPLASTIC LIMIT wel &
Gl « 8 5 . A A . WATER CONTENT.W =7
ELEY ajulw < v JSHEAR STRENGTH P.S.F. Wp w Wy @ W REMARKS
B . - e & R ]
GErT DESCRIPTION Sl E0 = 1 9] = Jo unconrmen + FIELD VANE =
o= 21" % W e QUICK TRIAXIAL % LAB vANE | WATER CONTENT %41 7Y
969.1 Water Level o @) - 20 40 8O P C FIGRSAISICL
Aot ATl 1 =l Comiiitd
0.5 : .
’ Bandy silt, trace 1 58 1133 O 15 19 56 1
—f 1 4 i NITZ Se st
o clay é.“ grave 969
B . 0T
{Glacial Tiil) ’
i3 o 613 e LA
. . . G548 ]
ery Usnse - s—hEE it . | = & 41 45 8
- ‘
o i :
) J oo uiisrs A
O 1
9 940
e 7 185 850
tl
B o T
930

928.1 RS TUTE BT o . 16 25 46 10
41.0 | End of Borehole :
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MINISTRY OF TRANGSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH } FOUNDATIONS CFFECE .
RECORD OF BOREHOLE N2 13
OB LocanionN  Co-ords. 15,798,785 N; 746,108 E. ORIGINATED BY Pig
WP, 64 6-Gh <02 BORING DATE  August 15, 1974 COMPILED BY_ FJS
DATUB__ Geodetfs BCREHOLE TYPE Washhoring - MX & PX Casing CHECKED B‘Y.@L
SCIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE | LIQUID LUAIT —mmmny
ra w BLOWS /S FOOT e CIPLASTIC LIMIT Wy - et
ol & g e ) , ‘ i R WATER CONTENT..w | = g
ELEY Elylw & o  FSHEAR STRENGTH .P.S.F. W w b @i | REMARKS
N . . L ¥ e |
SEFTH DESCRIPTION SlE| = 12 & |o unconeneo + FIELD VANE o
317 1E ] 9 e guick TRIAKIAL  x Lap vaNE | WATER CONTENT %| ¥
569.1 | Warer Lovel 4 = m 20 &0 &0 P.C.FIGR SA.S1.CL.
668, 1 Grovnd I oual -
1.6 Sarmdi%tggavél.trace b
of 51] a -
964, 1 Vezym_l}ensecl v I W R L © 58 35 (7}
5.0 ] WA N-T N YA e 54145 B
. . 950
Sandy silt, rrace of [1.[F SRR S
clay anmd gravel . ) o B
LR 5 M V17 = 12 42 36 10
950 ’
{Claclal T111} :
‘ ‘ R N 16PN o
z
o , . :
5‘ Very Dense [N B3 3008 RS 1174 Ol 12 43 39 -
0 ) ' 240
o JETTIER DIaFA
[15]
LA N 67
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28,2 ‘ N § 0 o w9107 4 e = F A L4 P -

40.9 End oI Borehole
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS ~ONTARIO

DESIGM SERVICES BRANCH . . . ) FOUNDATIONS OFFICE.
RECORD OF BOREHOLE N2.14
JO8 LQCATION _ Co-ords.. 15,798 892 H; 746,088 E. ORIGINATEDR BY _PJS
WP 64 6~64-02 BORING DATE Aupust 20, 1974 - COMPILED BY I3
Datym  Geodenic . ROREHOLE Type Hollow Stem Auger . CHECKED BY. f‘j;'j‘
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: : e uwoEslows/ FOOT PLASTIC LIMIT —wp
S 81 & e . - WATER CONTENT-..w | = 3
ELEV &%l w5 [SHEAR STRENGTH PSF e w Wy @ u | REMARKS
' . e |
SrEe DESCRIPTION EPE] > 19] > o unconrnes + FIELD VANE : ol B
@ :ZD - & Wl e QUICK TRIARIAL X LAB yANE | WATER CONTENT %§ ¥
1613.0 Ground Level » 2 0w 0 40 60 £.C. FIGR.SA.S1,CL
0.0 8and & gravel,trace |y - :
of silt and elay. |.9 - 1010 SekanTiined
RS T 3 '
Compact te Very Densdd '[o—tem—tpr-to
1005, 5 . e @ 0 37 (13)
7.3] Clayey siit  _ Eand B do—i o8 i 48 o 0 40 52
. to eilt. Oy 01 65 34
1000.01 Very Sniff bt 8503 1000 ‘
13.0 Y O™ a 18 49 30 73
* "
Sandy silt, mome N BRI 6 . ‘ ot ‘
pravel, trace of I et
% clay. ) . 950 )
— : e T e 8 45 38 9
& “{Glacial TillY i I AL 411421 0
ar .
©
& SRR A
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EXPLORATION

QOFFICE REPORY ON

MINISTRY OF TRANSIPORTATION AND CIDMMUNICATiONSﬂﬂONTAREO

DESIGN SERVICES BRANCH

JOB

WP

646-64-02

DATUM Ceodetic

RECORD OF BOREHOLE

LOCATION_Co~grds.

15,798,930 W

NE

746,188 ¥,

15

BORING DATE

August 19, 1974

BOREHOLE TYPE

Hollow Stem Auger

FOUNDATIONS OFFiCE

CRIGINATED BY RIS

COMPILED BY
cHeckeD By

PIS,

T

SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT ——%
i % JBLows s FOOY PLASTIC LT wol &
5l o 8 g , - . . WATER CONTENT W 5%
ELEV Sl A A < ISHEAR STRENGTH P.S.F. wr w g @ w' | REMARKS
. . . |
SEPTH DESCRIPTION SEED -2 = 10 UNCONFINED + FIELD VANE &
gl 2l % @ le QuICK TRIAXIAL X tAB vang | WATER CONTENT %)
1015.2  Greund Level . @i ' 20 40 60 7.C FJGR 3A.51.CL,
0.0 Sand & graval, trace"‘ W.L. not
of silt and clay. ¢¥7 T8 | 29} 1010 2stablished
ﬁ:n 7 S YV © S0 41 {09 )
Dense to Very Dense . i
o ITTTESTIEERY
7, =]
1002, 2 44 155 150 51 33 (6 )
12.0 silty sand with s T sg T 72t 1000 ° 23 48 25 &
gravel trace of clay| - [ & |56 | 56
393, V‘siiyjense‘, T 1 A
21.0 Sandy siley, trace gad
'of gravel and clafj 5155 len/a’ a— 15 25 53 17
{Glacial TL11) P
A Y Iinry
980
Very Dense T Se i
s qa—laeAs™ O 9 42 39 10
13 . 970
965, 0 b —-o 03
. 4%,21 End of Borehsle
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Highway 7 EBL & WBL over the Grand River
Highway 7-New, Kitchener to Guelph

Appendix [}

Foundation Comparison



d32HNHL

ATISVAS TIISYAL TAANTWNODTY LON AAANTWNODTY JBWINgE YLoN

AQAGNIIWINOOHY LON AQAANTNINODTY AAANTWNOITY LON ATHISYAA siond quon

AAANTIWIWODTH LON AAANTWNODTY AAANTWWODTY LON AAANTWINODTY LON sio1d 1oALy

TAANININODTY LON AIAISVad AAANTWINOITY LON AAANTWINOOTY sioid ynos
QAANTNIWOD T AAANAWNIWOITH LON AAANTWNODTY LON GAANTIWINODTH LON

JUSWINGE Yinog

8ua; ajenbope
0] 5911 2yl J[eisU) 01 2P0
up pastnbar aq Aew SuneBne-alg i
‘padojaasp 2q
UBD JBU] 2DUBISISAL [BOIUL92100T
pue 3jid JO PFuUs] MG I
yidap mo|[eus Je 5]108 asuap KIap 1l
'3511300)
0] paJediuod 1500 Hun 2GS i
1S3EDIBAPDSHT

‘SUOIIPUOD
Jorempunold Jo wapuadapup 1
‘icdep mop|eys e
31} 81108 3sUAP A32A 20UIS pasnbal
surdua) axd 1oys A[aAlleay U
'$]10S 2suSp AI2A 0L
sajid aw3 Burap Aq padoeasp aq
Aetu aoue)sisad fudiuyoa109s YSIH 1

ssaSornapy

"saseq Funoadsur
pue Furueap ur LoD [BAUNOG 1A
paanhas oG Avw SupaEMag A
‘Butadne Sunp paraunoou
Bu1aq s1op|rog Jo A|IqIssad Al
SHOIIPUOD
AIp ul 21250000 JInod 0} AU %3
MO[2G [B3S TUURIGO UL SaNOMIJIC] 1
yadap paainbai 2y 0 yeYS
U0SSIED 21 TUIDURADE SR 1
SWA)SAS 19130 Lz} 1502 a3yB1y]
I5ASVIUBAPUSHT

Iautesm JuIZool) Ul nUU0d
P02 SUOSSIED JO HONONNSUO)) 1}
i
w_._m Um:u—u AI2A Ul p212yoos mCOmwmmo
10} 2[qr[IBAR 81 SOUR]SISIL :m:‘_ ‘1
:EPEOVAP Y

“12AL 2141 07 Juade(pe s121d o] swajqoid

BUILHWLIDPUR PUB INODS 3[QISS0 ‘1L
[ . LS I 4

“UOIBABIXD Jo (idap uo

Zurpuadoap ‘pasinbai 2q Aew Fupoesmag 1

"22B1INS

aly e (108 Joedwod st £y pasuenyju;
{1115 N “saneu uo sSunoof peads
HRI[] SOUBISISA [Ed1UL0a10aT Jaglay 1

ssaSumpapvsyg

‘s1uawae uorepuno] dasp
URYL LOTISTISUOD 13809 583 K|[etauan 1

SaFoIBAPY

AL
ayy o1 wasklpe siord 10 swojqod

Sururiopun pue Inoos opIssod 1
"uoiBARINS 10 dop uo Surpuadep

‘pannba aq Aew Superemad 1

152 BUIUDAPYSIT

“SIUSWLIS UORPUNOY dadp
uRy} LoNoNISE0s 3800 §53] Ljjesauany )

SR EMUnAPY

INHWETE NOLLVANNOA HOVE HOA STALLYNIALTY NOLLVANNOA A0 NOSTHVYJINOD

ydiensy o3 Jeuayouy ‘manN-/ AemuSiyg
I9ATY puRIny ay] 1340 FHM 29 199 / Aemysiy




Highway 7 EBL & WBL over the Grand River
Highway 7-New, Kitchener to Guelph

Appendix E
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EARTH r
FILL GRANULAR ‘A’

CROSS-SECTION

/ A L
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I e — r — BUILD UP TO THIS
2 7N\ I 1 LEVEL THEN CONSTRUCT
T TOX G S A —I . _FOOTING
o 1 " P 5 T
e | YAV f i

ORIGINAL GROUND
EARTH ' e SURFACE
“_.,__/__m_,/_______zmw:_m____ﬁ B

REMOVE TOPSOIL & SOFT MATERIAL -

LONGITUDINAL SECTION
NOT TO SCALE

NOTES:

1.

REMOVE TOPSOIL AND OR SOFT SUBSOIL UNDER AREA OF COMPACTED
GRANULAR 'A' AND EARTH FILL.

- PLACE GRANULAR 'A' AND EARTH FILL TO BOTTOM OF FOOTING LEVEL,

COMPACTED ACCORDING TO Q.P.S.S. 501.

- CONSTRUCT CONCRETE FOOTING.

4. PLACE REMAINDER OF GRANULAR 'A' AND EARTH FILL AS REQUIRED.

9. SOURCE M.T.C. 1982
EHG::‘:ER AEG f \
S8
" i, 2004 ABUTMENT ON COMPACTED FILL SHOWING / | \
T ke GRANULAR A CORE _HInBER
e NTS e FIGURE 1




Highway 7 EBL & WERBL over the Grand River
Highway 7-New, Kitchener to Guelph

Appendix F

Slope Stability Ouiput
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Highway 7 EBL & WBL over the Grand River
Highway 7-New, Kitchener to Guelph

Drawing titled “Borehole Locations and Soil Strata”
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METRIC CONT No

DIMENSIONS ARE IN METRES

AND/oR MLLMETREs | GWP No 408-88--00
UNLESS OTHERWISE SHOWN ST

RECOMMENDED RCUTE

FBL & WEL HRIDGES OVER THE GRAND RMER
e SOREHOLE LOCATIONS AND. SOIL STRATA

SHEET

\

) E\g-il:GHWA‘\f\/?)WBj:
- |

oEZ--T

\-é\

‘ =
DFHIGEWAY \7 EBL

FRESTRY OF TRANDRORTATCH, QNTad
T ———
[—"*?
L

Uik
RN
7B

WATERLOO
; i
PLAN S
CifY oF 5
FSTCHERER \ ‘ “ i
LEGEND
08-—-0865 I 05—-062 I 4 08—-080 i 5] 8 10 10a 12 14 .¢~ Borehole
'6} }- {9_ {} {}_ -E} {} '$' Previous Borehole by others
N Blows /0.3m (Std Pen Test, 475J/blow}
COMNE Blows /0.3m (B0 Cone, 4754/blow}
145 _— e H
kX PROPOSED CRADE— IS PH Pressure, Hydraulic
/BRIDGE OVER THE GRAND RVER ORIGINAL S| Water Level
GROUND T H'ead Aﬂesiqn Water
318 Piezometer
i RS 0% Rock Quality Designation {RGD}
71 AfR Auger Refusal
MO ELEVATION HORTHING EASTIRG NO ELEVATION HORTHING EASTING
05 208.8 4 B1b 488.6 227 358.4 ¢ 08—060 +402.9 4 BiS 513.6 227 303.6
3 08 287.4 4 Bi5 5i6.1 227 3288 § 08-061 303.8 4 B15 500.8 | 227 356.5
GRAND, RIVER o7 595.0 | 4 B15 536.5 | 227 365.4 | 06-062 | 990.6 | 4 B15 419.6 | 227 281.4
JOPSOIL N Y 5 08 296.2 4 B1S 567.3 | 727 341.3 § DB-063 2880 4 815 4570 | 227 352.2
08 297.2 4 815 5480.1 227 3B4.9 § 08-064 300.8 4 Bi15 361.0 | 227 3054
10 285.4 4 B1S B15.4 227 %08 1 OB-0O65 300.6 4 815 3i8.0 | 227 257.3
10A 299.4 4 815 6288 727 366.0 | 08-—-066 3031 4 815 30B.8 227 314.3
. an i1 295.4 4 815 BOS.3 227 406.6 01 2896.2 4 BiS 583.4 | 227 3638
i 12 205.4 4 815 877.6 | 227 38B.3 02 295.4 4 B15 §40.4 1 227 3870
EF;AYESEf;SELT to SItT 13 285.4 4 BiS 680.7 227 4308 03 308.6 4 RIS 7458 227 4458
Y 14 308.8 4 Bi§ 723.3 227 4187 04 280.0 4 B15 4643 | 227 3182
15 308.1 4 815 734.9 | 227 455.3 .
gt MNOTES-
1) The boundaries between soll strota hove bsen
K established only of Borshole locotions. Between
15 o it Boreholes the boundaries ere assumed from

&}gﬁ\%\ﬂ\mw?nmmmmm
= d3m

o geological evidence,
SILTY CLAY/ \SANDY SILT fo SILTY SAND B e oo actaran are tor coneeptu
TRACE SAND TRACE SAND TRACE CLAY TRACE CLAY, TRACE GRAVEL iustration.
Yory SHIf to Hord Yary Dense Compact fe VYery Dense 33Proposed grodes are from Plate 3 of the EA
Study.
GEQCRES No. 40P2-159
PROFILE ALONG ¢ PROP. HIGHWAY 7 WBL
0 40 80 120m HOR 1:2000 g
. DRAWING NOT TO BE SCALED AW A DESCAETION
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METRIC

DIMENSIONS ARE IN METRES CONT No
AND /OR MILLMETRES GWP No 408-88-00
UNLESS OTHERWISE SHOWN TN

RECOMMENDED ROUTE

EBL & WBL BRIDGES OVER THE GRAND RVER
BOREMOLE LOCATIONS AND SOIL STRATA

SHEET

e

HI’GHWAWB;I?

0S2LE

.

BL

R, Palemeque Revna

IOEtRr OF ThAPORTATESS, OHTARD
"

\

SCALE 1:2000 KEYPLAN
!08—061 LEGENDED
08—-066 0B—064 08-063 5 7 g 11 2 13 3 L 4 Borehole
‘@' 'é' 'Q" '6)' {}' 'E} '63‘" '69" } 'E} '$“ Previous Borehole by athers
M Blows /0.3m {Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Comne, 475J/blow}
5 — it 21 £H Pressure, Hydraulic
PROPOSED GRADE— CLAYEY SitT | 2 | Water Lovel
/" BRIDGE OVER THE GRAND RIVER SHE S0, TR GRL Heod Arlosion Water
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