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PRELIMINARY
FOUNDATION INVESTIGATION REPORT
FREDERICK STREET UNDERPASS
HIGHWAY 7-NEW, KITCHENER TO GUELPH
G.W.P. 408-88-00

Geocres Number: 40P8-203

PART 1: FACTUAL INFORMATION

1 INTRODUCTION

This report presents factual information that may be used in the preliminary design of the
foundations of a new structure that will carry Frederick Street over the Kitchener-Waterloo
Expressway (KWE) in the Regional Municipality of Waterloo. The new structure will incorporate
a proposed S-E ramp on the east end. The proposed new underpass structure is part of the

Highway 7-New project.

It is understood that an alternate design is being considered for this site and consists of extending
the existing structure to the east to carry Frederick Street over the proposed S-E ramp (Bruce St.
ramp) of the KWE.

No boreholes were drilled within the footprint of the proposed structure for preparation of this
report.  This report is based on information on subsurface conditions contained in a previous
foundation report prepared in 1966. The title of the report is listed as follows:

e Foundation investigation report for Frederick Street Underpass, Kitchener-Waterloo
Expressway, District #4  (Hamilton), W.J. 66-F-53, W.P. 634-64,
Geocres No. 40P8-48, prepared by DHO (Department of Highways Ontario), dated
July 21, 1966, (Reference 1).

e Foundation investigation and design report for Northeast Corner Retaining Wall,
Frederick Street Underpass, Site No. 33-234, G.W.P. 3110-09-00, City of Kitchener,
Ontario, prepared by Peto MacCallum Ltd, PML Ref. 10KF079C,
Geocres No. 40P8-199, dated May 31, 2012, (Reference 2).

Records of boreholes from the previous report are attached in Appendix A for reference.
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A site investigation, field testing and engineering analysis will be required at the detail design
stage. The detailed design must be based on site-specific investigation at the foundation elements.

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

2  SITE DESCRIPTION

The site is located near the eastern limits of the City of Kitchener, approximately 700 m south of
the Kitchener-Waterloo Expressway (KWE) and Wellington Street interchange. At this location,
an underpass structure carries Frederick Street over the northbound and southbound lanes (NBL
and SBL) of the KWE and existing ramps (E-S and S-E). The existing underpass at KWE and
Frederick Street is a four-span structure supported on two abutments and three piers.

The site lies within an area of industrial and commercial lands and is generally flat.

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 following photographs of the site are included in Appendix E and show the general nature of

the surrounding lands:
1. An aerial view of Kitchener-Waterloo Expressway and Frederick Street.

2. A view of the south side of the existing structure at Kitchener-Waterloo Expressway and

Frederick Street underpass.

3 SITE INVESTIGATION AND FIELD TESTING

A site investigation and field testing at this site was carried out by DHO from May 26 to June 6,
1966 and consisted of drilling and sampling a total of nine boreholes (numbered 2, 3, 6, 7, 10, 11,
14, 16 and 17) and sixteen dynamic cone penetration tests (DCPTs). Nine DCPTs were conducted
adjacent to the boreholes and seven DCPTs were conducted at various locations within the
underpass area. Boreholes were terminated at depths ranging from 17.0 m to 25.5 m (elevations
301.4 to 309.0). DCPTs were terminated upon refusal between 3.4 m and 8.2 m depth (elevations
317.1 to 323.1).

An investigation was conducted in 2011 by Peto MacCallum (Reference 2) for the northeast corner
retaining wall of the Frederick Street on Highway 7/85 (Kitchener-Waterloo Expressway). This
investigation consisted of drilling and sampling four boreholes (numbered RW-1 to RW-4)
advanced to depths ranging from 6.4 m to 9.8 m (elevations 309.9 to 316.5).

For description of the subsurface soil conditions, only the boreholes and DCPTs drilled in 1966
near the proposed structure were considered (Boreholes 2, 3, 6, 7, 10, 11 and 14 and DCPTs 1 to
14). A summary is presented for the boreholes drilled in 2012 (RW-1 to RW-4).
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The Record of Borehole sheets and DCPTs from the previous investigations are included in
Appendices A and B. The approximate locations of the boreholes and DCPTs are shown on the

attached Borehole Locations and Soil Strata Drawings in Appendix F.

4 LABORATORY TESTING

The recovered soil samples were subjected to visual identification and to natural moisture content
determination. Selected samples were subjected to gradation analysis and Atterberg Limits testing.
The results of these testing programs are shown on the Record of Borehole sheets in Appendices A
and B. Grain size analysis distribution curves and Atterberg Limits results are also included in

Appendices A and B.

5 DESCRIPTION OF SUBSURFACE CONDITIONS

Reference is made to the Record of Borehole sheets in Appendices A and B. Details of the
encountered soil stratigraphy along the proposed alignment are presented in this appendix and on
the “Borehole Locations and Soil Strata” drawing in Appendix F. 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, at the time of the 1966 investigation, the site was underlain by topsoil overlying native
layers of loose to very dense sand and sandy silt/silty sand and hard clayey silt/silty clay. The silty
clay is underlain by very dense sandy silt to silty sand underlain by hard clay. Fill was encountered
in one borehole drilled at the east end of the underpass. It should be recognized that since the
deeper boreholes were drilled in 1966, it is possible that the current ground surface elevations may
differ and the actual subsurface stratigraphy may have been modified by construction of cuts and
addition of fills.

Boreholes drilled in 2011, at the northeast corner retaining wall revealed surficial asphalt and/or
generally cohesionless fill overlying layers of native compact sand and stiff to hard silty clay.

5.1 Data from previous investigation, 1966 (Reference 1)

5.1.1 Topsoil

Sandy topsoil was encountered surficially in Boreholes 2, 3, 6, 7, 11, and 14. The
thickness of the topsoil ranges from 0.9 m to 2.0 m.

SPT ‘N’ values recorded in the sandy topsoil ranged from 2 to 11 blows for 0.3 m
penetration, indicating a very loose to compact relative density.
5.1.2 Fill

A 900-mm thick layer of gravelly sand fill was encountered surficially in Borehole 10,
drilled near KWE northbound lane.
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5.1.3 Sand

Native sand containing trace to some silt and trace gravel was encountered below the
topsoil and fill in Boreholes 2, 3, 6, 7, 10, 11, and 14. The thickness of the native sand
ranged from 2.3 mto 11.0 m.

Thin layers (approximately 0.9 m to 1.8 m thick) of silty fine sand, gravelly sand and silty
clay were encountered within the sand in Boreholes 3, 11, and 14.

The depth to the base of the sand ranged from 4.3 m to 12.5 m (elevations 312.8 to 321.6).

Most of the SPT ‘N’ values recorded in the sand ranged from 9 to 36 blows for 0.3 m
penetration, indicating a loose to dense relative density. Higher SPT ‘N’ values ranging
from 45 blows for 0.3 m of penetration to 100 blows for less than 0.3 m of penetration,
indicating a dense to very dense relative density, were measured near the base of the sand
deposit in Boreholes 3, 11, and 14.

Moisture contents measured in Borehole 14 ranged from 12% to 28%.

Grain size distribution results from sand and gravelly sand samples are presented on the
Record of Borehole sheets and in Appendix B. The results of the laboratory tests are

summarized as follows:

Soil Particles Sand (%) Gravelly sand (%)
Gravel 2 47
Sand 8010 97 46
Silt 1 to 20 7

5.1.4  Clayey Silt to Silty Clay

Native layers of clayey silt to silty clay containing some to trace sand and gravel were
encountered in all of the boreholes at the depths and elevations indicated in Table 5.1. In
most boreholes a lower layer of clayey silt to silty clay was encountered below a layer of

sandy silt to silty sand.

THURBER
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Table 5.1 — Depths and Elevations of Clayey Silt to Silty Clay

Depth below existing ground surface | Thickness Elevation
Borehole
(m) (m) (m)

5 6.1t0 13.4 7.3 320.8t0313.5
18.0 to 25.5 (borehole termination depth) 7.5 308.91t0301.4
3 6.1t011.9 5.8 320.6 to 314.8
6 4310 6.1 1.8 321.2t0319.3
7.7t0 15.8 8.1 317.8 t0 309.6
7 431t07.0 2.7 321.6t0 318.9
10.1to 14.0 3.9 3158t0311.8
10 6.1t017.2 11.1 319.4 t0 308.3
1 431070 2.7 321.31t0318.6
8.8t0 18.0 9.2 316.7 to 307.6
14 12.5t0 15.8 33 312.8 to 309.4
18.6 to 20.3 (borehole termination depth) 1.7 306.7 to 305.0

SPT ‘N’ values measured in the clayey silt to silty clay generally ranged from 16 blows for
0.3 m penetration to greater than 100 blows for less than 0.3 m penetration, indicating a

very stiff to hard consistency.

The natural moisture contents generally lay in the range of 9 to 29%.

Grain size distribution results for the clayey silt/silty clay samples tested are presented on
the Record of Borehole sheets in Appendix A and in Appendix B. The results of Atterberg

Limits tests for the clayey silt/silty clay samples are presented on the Record of Borehole

sheets in Appendix A.

The results of the laboratory tests are summarized as follows:

Soil Particles (%)
Gravel 7 to 14
Sand 1to28
Silt 41 to 80
Clay 15 to 57
Index Property (%)
Liquid Limit 17 to 56
Plastic Limit 10 to 22

The silty clay ranges in plasticity from low to high.
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5.1.5  Sandy Silt to Silty Sand

Native deposits of sandy silt to silty sand were encountered in all of the boreholes at depths
and elevations indicated in Table 5.2. In general, an upper layer of sandy silt to silty sand
was encountered within the clayey silt/silty clay deposit and a lower layer of sandy silt to
silty sand was encountered below the clayey silt/silty clay deposit.

Table 5.2 — Depths and Elevations of Native Sandy Silt to Silty Sand

Depth below existing ground Thickness Elevation
Borehole
surface (m) (m) (m)
2 13.4t0 18.0 4.6 313.5t0308.9
11.9to 18.1
3 (borehole termination depth) 6.2 314.8 10 308.6
6.1t07.7 16 | 3193t0317.8
6 15910 17.2 13 | 309.6 to 3083
(borehole termination depth) ’ ) )
7.0t010.1 31 | 3189103158
7 14.0t017.0 3.0 | 311.810308.8
(borehole termination depth) ) ) ’
4.3106.1 18 | 3212103194
10 17.2t0 17.5 03 308.3 to 308.0
(borehole termination depth) ) ’ )
11 7.0108.8 18 | 318.6t0316.7
18.0to 18.6 0.6 307.6 t0 307
(borehole termination depth) ’ ’
14 15.8t0 18.6 2.8 309.4 to 306.7

SPT ‘N’ values measured in the sandy silt to silty sand ranged from 29 blows for 0.3 m
penetration to greater than 100 blows for less than 0.3 m penetration, indicating a compact
to very dense relative density.

The natural moisture contents generally lay in the range of 10% to 18%.
Grain size distribution results for the sandy silt to silty sand samples tested are presented

on the Record of Borehole sheets Appendix A. The results of the laboratory tests are

summarized as follows:

Soil Particles (%)
Sand 5to 67
Silt 321095
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5.1.6 Groundwater Conditions

In 1966, water levels were observed during drilling operations at depths ranging from 2.6
m to 4.0 m below ground surface (elevations 321.3 to 322.9). These water levels may have
been affected by subsequent construction of the underpass. The depth to water level at this
site should be confirmed during additional field investigation required for the detailed

design.

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.

5.2 Data from the 2012 investigation at Northeast Corner Retaining Wall
(Reference 2)

Boreholes RW-1 to RW-4 were drilled at the northeast corner retaining wall at this site.
The 2011 boreholes were advanced though the embankment fill and into the underlying
native materials. The subsurface conditions encountered were as follows:

e Asphalt was encountered surficially in Boreholes RW-1 and RW-2 drilled on
the existing Highway 7 speed change lane in front of the retaining wall.

e Fill was contacted below the asphalt in Boreholes RW-1 and RW-2 and
surficially in Boreholes RW-3 and RW-4. The fill consisted of various soils:
very loose sand with some silt and some gravel, compact sand and crushed
gravel, compact silty sand and silt and very stiff clayey silt. The thickness of
the fill ranged from 1.4 m to 2.3 m, with a base elevation of 318.3 to 321.2.

e Native brown sand containing trace to some gravel to gravelly, trace to some
silty and trace clay was contacted below the fill at 2.3 m depth (elevations
320.0 and 321.2) in Boreholes RW-3 and RW-4. The sand was compact in
density. The thickness of the sand layer was 2.1 and 3.6 m in Boreholes RW-3
and RW-4, respectively.

e Stiff to hard dark brown to grey silty clay containing trace sand and trace
gravel was contacted below the fill in Boreholes RW-1 and RW-2 at 1.4 m
depth (elevations 318.3) and below the sand in Boreholes RW-3 and RW-4 at
4.4 m and 5.9 depth (elevations 317.9 and 317.6). Layers of silty sand and
gravelly sand were encountered within the silty clay in Borehole RW-3.
Cobbles were noted in the silty clay in Boreholes RW-3 and RW-4. The silty
clay is low to medium plastic. The boreholes were terminated within the silty
clay at depths ranging from 6.4 m to 9.8 m (elevations 309.9 to 316.5).

e Water levels measured during, upon completion of drilling and in the
piezometers are indicated in Table 5.3.

THURBER
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Table 5.3 — Water Level Measurements

!_ I | Water Level (m) | Comments j:
| | | : | |
Borehole i Date | D;pt Elevation
= ; | ek : |
RW-1 April 8,2011 | 2.9 316.8 In piezometer .
RW-2 April 8,2011 i 7.3 3124 Upon completion of drilling |
R April 8,2011 | 30 | 3193 ' During drilling '

RW-3 July 19,2011 | Dry - In piezometer

September 23, 2011 ‘ 3.3 319.0 In piezometer

| October 8,2011 | 3.3 319.0 In piezometer

RW-4 April8,2011 | 42 3193 During drilling

Cave-in was observed in Boreholes RW-1, RW-2 and RW-4 at 5.0 mto 8.7 m
depth (elevations 311.0 to 318.5).

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.

6 MISCELLANEOUS

Interpretation of the 1966 borehole data and preparation of the report were carried out by Ms.
Lindsey Blaine, E.I.T. and Ms. R. Palomeque Reyna, P.Eng.

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

THURBER
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Appendix A

Record of Borehole Sheets and Laboratory Test Results
(Previous Investigation, Geocres No. 40P8-48 — Reference 1)

Foundation investigation report for Frederick Street Underpass, Kitchener-Waterloo
Expressway, District #4  (Hamilton), W.J. 66-F-53, W.P. 634-64,
Geocres No. 40P8-48, prepared by DHO (Department of Highways Ontario), dated
July 21, 1966.
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ABBREVIATIONS USED IN THIS REPORT = -~

PENETRATION RESISTANCE

STANDARD FENETRATION RESISTANCE 'N': - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD ISPLlT SPOON SAMPLER
12 INCHES INTO THE SUBSOIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 [NCHES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 60 DEGREE CONE, FITTED
TO THE END OF DRILL RODS, 12 INCHES INTO THE SUBSOIL, THKE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPT(ON OF SOll

THE CONSISTENCY OF COMESIVE SOILS AND THE RELATIVE DENSITY CR DEwWSENESS OF COMESIONLESS SQILS ARE DESCRIBED °
N TRE FLLLOWING TERMS : -

CONSISTENCY 'N' BLOWS/ FT. ¢ 18./ S0, FT, DENSENESS 'N' BLOWS / FT.
VERY SOFT 0 -2 0 - 250 VERY LOOSE 0-a
SOFT 2 -4 250 -~ 800 LOOSE 4-10
FIRM 4 -8 %00 - 1000 .COMPACT 10 - 30
STIFF 8 - 15 1000 - 2000 DENSE - 30 - 50
VERY STIFF 15 - 30 2000 - 4000 " VERY DENSE > %0
KARD > 30 > 4000 : o

TYPE OF SAMPLE

S.8. SPLIT SPOOM T.W.  THINWALL OPER
wSs WASHED SAMPLE T.P.  THINWALL PISTON
-4-3 SCRAPER BUCKET SAMPLE 0.8. OESTERBERG SAMPLE
A.S. AUGER SAMPLE F.S. FOIL SAMPLE

cs. CHUNK SAMPLE R.C. ROCKX CORE

ST SLOTTED TUBE SAMPLE
P H, SAMPLE ADVANCED HYDRAULICALLY
Pl SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu UHCONFINED COMPRESSION L.V. LABORATORY VANE
] UNDRAINED TRIAXIAL F.v. CIELD VAKE
Qcu CONSOLIDATED UNDRAINED TRIAXIAL c CONSOLIDATION
Qd DRAINED TRIAXIAL S SENSITIVITY
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ABBREVIATIONS USED

SOIL PROPERTIES

UMIT WEIGHT OF SOIL {BULK DENSITY)
UKIT WEISHT OF SOLID PARTICLES

UNIT WEIBHT OF WATER

UNIT DRY WEIGHT OF S0IL (DRY DENSITY)
UNTT WEIGHT OF SUBMERGED SOIL

SPECIFIC GMAVITY OF SOLID PARTICLES G =

VCID RATIO

POROSITY

WAVER CONTENT
DEGREE OF SATURATION
LIQUID LIMiT

PLASTIC LIWMIT
PLASTICITY INDEX
SHRINKAGE LMt

LIQUIDITY wpEx « X WP
lp
COMSISTENCY INDEX = -"-'l-'_—'i
P
VOID RATIO M LOOSEST STATE

VOID RATIO IN DENSEST STATE
DEMSITY INDEX » Smot — €

Emax ~ Cmin
RELATIVE DENSITY D, 1S A0S0 USED
KYDRAULIC HEAD OR POTENT/AL
RATE OF DISCHARGE
VELOCITY OF FLDOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEARILITY

SEEPAGE FORCE PER UNIT VOLUME

COEFFICIENT OF VOLUME CHANGE = —A
1+e}Ao
COEFFICIENT OF CONSOLIDATION .
Ae
eounesstou NDEX » ~m— Sy
Abge T

TIME FACTOR = -9&‘1'— { d, DRAINAGE PATH )

DEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPT

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

APPARENT COHESION

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

COEFFICIENT OF FRICTION
SENSITIVITY

N TERMS OF
EFFECTIVE STRESS

‘rg-c'+& tﬂﬂ*‘

M TERMS OF
TOTAL STRESS

Tyncy+ O fong

LIS

Y

"
e

tog,0
l0gwa or log.a

METE <9~

S XOMLY maQqQqQCc

Z20r o

[~}

IN_THIS REPORT

‘GENERAL

= 3-1418 _ . .

BASE OF NATURAL LOGARITHMS 2-7i83
oring uATunAL LOBGARITHW_ OF 0
LOGARITHM OF @ TO BASE 10
TIME

ACCELERATION DUE TO GRAVITY

VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS_AND _STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVZ STRESS (0 1S ALsO usm)
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIM

POISSON'S RATIO { jL IS ALSO UCED)

MODULUS OF LIMEAR DEFORMATION ( YOUNGS MODULUS }
MODULUS OF SHEAR DEFORMAYION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VESCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
Of PRESSURE

AMGLE OF WALL FRICTION

DIKENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS
SUFFIXES IN EXPRESSIONS REFERRINS TO NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDAT IONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUMDATION BENEATH GROUMD

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TO SPECIFIC GRAVITY. DEPTH AND COHESION EYC. IN THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

LOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL
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DEPARTMENT OF HIGHWAYS = ONTARIO

1050

MATE . © DIVISION RECORD OF BOREHOLE NO. 1 FOUNDATION SECTION
Jop 86-F=33 Location N 200,786,159, 210,719,093 oriaiNaTED BY __ De¥:
w.p._634-6L BORING DATE _May 31, 1966, COMPILED BY D.W.
oatum_Geodetis BOREHOLE Type _ Dynamic Cone Ponetration CHECKED BY K08 UL
DYNAMIC PENETRATION RESISTANGE LIQUID LIMIT wy
SOIL PROFILE SAMPLES | o |eLows/FooT PLASTIC LIMIT wp
5 5| 2 X 60 80 100 WATER CONTENT ——W e
. T | o | &| & [SHEAR STRENGTH P.S.F. wp w wi 3@
== DESCRIPTION £l 28 |al 3 —_— 8| ReEmaRxs |
DEPTH : g r 3 W ;
€l 3 | & WATER CONTENT % Y
072,7| Groundlevel & g P.C.F
0.0 —
1070 z
1058. & 1060 T —tea,
13,9 End of borehole, 103/pA"
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DEPARTMENT OF HIOHWAYS - ONTARIO
R . .
MATERIALS & TESTING D - RECORD OF BOREHOLE NO. 2 FOUNDATION SECTION
JoB __66=F=53 LocATion N 200,887,525, B 210,709,963 ORIGINATED Y D.W.
w.p,_ 634-6b BORING DATE _May 26, 1966, COMPILED BY DN,
oaTUM __Geodetic BOREHOLE TYpE Penetration & Washboring, CHECKED BY K.G.8,04Z
DYNAMIC FENETRATION RESISTANCE LIQUID LIMIT wi
SOIL PROFILE SAMPLES _| . |slows/roor o PLASTIC LIMIT wp
5 S| < 2 4 6 8 1p° WATER CONTENT —W x &
a & frd g | SHEAR STRENGTH P.S.F, wp wi gg 5
ELEV. vlal 8| al s S @& xEMARKS |
et DESCRIPTION sl @ e 3 o kS |
| 5| F |23 d WATER CONTENT % Y
072,4) Groundlevel s & - P 0 4 P.C.F.
L0| wand (Topsoll) i
Locse > 1070
1062.3 g 1]ss |8 Sa 80%
- Pt 51 208
Sand .
occasional trace of |-« 3[SS 120 o ] G. W. L.
silt, .t 1060 ¥R
e 33 |2 ¥
Compact . R . 71059.4
) B I ) 5a96%54 ki
o el :
1052.4 \ 6158 130
20.0] Clayey silt with 7 [8s 1050
scme sand and gravel \ 2183 115 2 ‘3 oH— Gr 143
) Stiff to h&ﬁ. \ 9 R} .r7 §.""""-"---u--.... S! 27% !
27.0 // 10 (58 a1 15%
5 o ]
Silty eclay 11155 1AL 1040
Hard /
Brownish grey, % 12 | S8 (194 o
o —_—
= % 13133 884 1m0 -
A 4.0 1L [35 _[10o/11" o
Fine sandy silt to A :
silty fine sand. 15 1020
Very dense.
1013, )
: .0
59 ’/; 16 185 1120 | 1010 o
Silty clay //
Hard /
Brownish grey. %
17.1538 192
% 1000
/ 18 | s8
988.9 //:.‘TT‘T% 9%
83.5| End of borehole.
980




as-1820 ‘ ' .
DEPARTMENY OF HIONWAYS ~ ONTARIO
MATERIALS & o oN RECORD OF BOREHOLE NO. 3 FOUNDATION SECTION
Joa _66-F=33 Locarion N 200,803,248, E 210,761.731 ORIGINATED By _ DeWe
w.p, _634=6L BORING DATE _May 31, 1966, COMPILED BY D,
paTuM_Geodetds  poreHoLE Type . Penetration & Washboring, CHECKED BY K-G-S-%//
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wL
SOIL _PROFLLE SAMPLES | ., |BLows/roor PLASTIC LIMIT wp
5 8| 20 60 80 1Q0 WATER CONTENT —W L
a AR é SHEAR STRENGTH P.S.F. wp i 34 :
%‘i OESCRIPTION sl 2 ¢]el 3 ' ! ' © ¥ | REMARKS
€l 3| + 3 d WATER %ONTENT Yo X
071.9| Groundlevel 2 & lp 30 45 P.C.F
0.0] Sand (Topsoil) e 1070
067.9 Looss £ 1185 |2
49 Sand 2 s 0
Compact to dense, ‘
h060.9 ol 3]ss |36 —
11.0 Siity fine sand N e T 1060
057.9 Compact e 100//11"
14,0 Gravelly sand “le t1ss 1 &
Dense to very dense [ -
hos1.9 ‘.< 6|88 62
20.0 Clayey silt 7185 | 27]1050 °
Hard N
101"5.9 er N, 8] 88 a1 or—
26.0 // 588 [ 59|
silty clay / =t
Hard e 381% o0
Brownish grey /
7%
p032.9 _ _
Silty fine sand to 1383 1158 . o
fine -sandy silt. Y
731 :
Very dense, R 1020 o
3.1'03_2,;4 1o-t-30-f5074"
5905 End of borehole, 1010




rdr e i 1 —— e o
8-1831 . . .

DEPANTMENT OF HIGHWAYS - ONTARIO
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. & FOUNDATION SECTION
so8 _66=F=53 LOCATION N 200,890,443, ¥ 210,747,672 ORIGINATED BY _ D.W.
w.p, _63h=6L goRING paTe May 30, 1966, COMPILED BY —_ DM,
paTum . Gecdetic BOREHOLE Typg _ Dynamic Cone Penetration. CHECKED BY K,G.8. %
DYNAMIC PENETRATION RESISTANCE LIQUID_LIMIT wi
0L PROFUILE SAMPLES | , |eLows/roor PLASTIC LWAIT " .
5 g| 0 0 60 8 190 WATER CONTENT ——W g =
2l el L E é SHEAR STRENGTH P.S.F. wp wy 38 _
%‘P—E}:‘ DESCRIPTION gl 5| &2l 2 ® | REMARKS
‘ 2 +|8| 4 WATER CONTENT% | Y
1069.3 Groundlevel @ @ | P.C.F.
0.4
1060
1050 }
Al
H
|04, 5 —t—
24,4 End of borehole, 109/9"
1040




DEPAATMENT OF HIGHWAYS = ONTARIO
MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. 5

FOUNDATION SECTION

1040

Jop _66=F=33 LocATION N 200,821,407, E210 611,176 ORIGINATED BY __DW.
w.p, 634=6L BORING DATE _May 31, 1966, COMPILED BY . D.W. —
paTuM_ Geodetdc  gomewoLE Typg _Dynamic Cone Penstration CHECKED BY K,G,5
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
S0IL_PROFILE SAMPLES | . |eLows/rooT PLASTIC LMIT wp
- 5 4 20 40 40 80 190 WATER CONTENT —W xE
gl g| , | &| 8 [SHEAR STRENGTH P.8.F. wp w 32 B
ELEV. DESCRIPTION gl @t el 5 — oW1 REMARKS |-
DEPTH 22|z 3| W
| @l 2 gl 4 WATER CONTENT % Y
069.8| Groundlevel «@ @ - ?.C.F.
0.0
1060 §>
1049.8 1050 —
[ 20.0| End of borehole.




OEPARTMENT OF HWIGHWAYS = ONTARIO

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. ¢

FOUNDATION SECTION

56.3| End of borehole.

Jop _66-F-53 Locarion N 200,919,964, E 210,802,832 ORIGINATED BY __D:W.
w.p. _634=6L BORING OATE _May 30, 1966, COMPILED BY D.W,
paTuM_Geodetdic  _ pOREWOLE TYPE _E on & Washb . CHECKED BY K.G,S.
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
SOIL_PROFILE SAMPLES | |eLows/Foot PLASTIC LMIT wp .
5 g| 4 0 0 60 & 10p WATER CONTENT —W x
= gl o | & § SHEAR STRENGTH P.S.F. wp wi 39
. '—-—S——. aQ
EE—L:;‘-:; DESCRIPTION sl £l | el 2 & | REMARKS
| 2| |38 5 WATER CONTENT % Y
Groind%wgl * d| M 5 39 45 P.C.F.
0. AN opsoll) &
064.7| Loose i
3,0 Sand with trace of |['-’
ailt, - [ - oL m., |
Compaet. ., Z %1059-2 £
Zlss (28 8 Gr 2&
b Sa 9
! ;L.I.;,O Clayey silt. N 31388 5
Very atiff \ 1050 d ol
houz.7] G°¥ N\ A 28 el P
20,0 Fine sandy silt. " T
'10 : Very dense : A 100/7" 9 g; ‘5‘28§
pokz2, 33 [ &7 ,
. 25.2] Silty clay with 9 1040 -
trace of sand and Z 7188 [ 3L ' N
gravel,
Hard. / a|ss |38 HO—1—
h032.7 /33158 160 o ,
35.0 7 10183 | 85] 1030 .0
Silty clay ,4 11188 | 43 —o- 1
Hard /
Brownish grey /
; 12188 L604 05 °
15,7
' 52,0 Silty fine sand
"He Very dense 35 [13149" °
1011, &) 13 91010




DEPARTMENT OF HNIONWAYS - ONTARIO
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 7 FOUNDATION SECTION
Jop _66-F-53 LocaTiON 200,844,706, E 210,861,136 ORIGINATED BY . D.W.
w.P. 63464 BORING DATE w6- COMPILED 8Y D,W. .
DATUM_Geodetde  gOREHOLE TYre Penetration & Washbordng, CHECKED BY K.G.S.%
s . " DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
Ol PROFLE SAMPLES | . |BLows/FooT PLASTIC LWIT e
5 gl 4 0 40 60 1p0 WATER CONTENT —w « b
. | g| o | £E| & [SHEAR STRENGTH P.S.F. wp wi 39
:—:PTV DESCRIPTION gl 2| el 3 T g | REMARKS
H x| S| F | E|
el 2 o WATER CONTENT % Y
L062,1 Groundlevel @ @ Lt 15 30 L3 P.C.F.
" 0.0| Sand (Topsoil) A
Loose ] g: faﬂ
os2.6 T LTI & 2%
6.5 i;nl: with trace of | h 060 " {}d_i, El,
— - [ZS 20 E>- ~ 1058.6
055,1| “omPact- |
14.0| Clayey silt with Q} 3 [55 0% ‘l o
trace of sand and Y 785 [16 | 1050 rd Ho
gravel. \ -\
b0i6.1] Yery gtif? to hard. 5 34 | P i cammans
: 23 :0 grey K] %135 olo) " 1 /h“ ° Sa 67‘
e s1 32%
. o
S1ity fine sand. L 7158 J00M{ou0|
L% 35 [5273" i
Lo36.2 Very dense. = 2 2=/
1 33.0 e > 0
Silty clay. 913 a0
: Hard. % 1030
- reynish. grey. g PCAECHE
1023.1 “ I[85 |97 ol °
1020
Fine sandy silt, '
Very dense. Sa 28%
¢ 51 72%
013,2 T2 [55_[110/5" R
55,9 End of borshole. 1010




DEPARTMENT OF NIGHWAYS - ONTAAIO
MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. s
sop _66=F=53 LocATIoN N 200,939,749, E 2)0,847.4L02

FOUNDATION SECTION

omioiNaTep 8y DaW. |-

coMPILED BY __ D.W.

w.p. 63464 BORING DATE _June 6, 1966,

CHECKED BY K.G.S.W

oaTuMm_Geodetdc _  BOREHOLE TYPE amic Cone: Penstration,

047.3

20.8| End of borehole.

DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT vy
S0IL PROFILE SAMPLES |, |BlowsyFoor Llauio Lk s >
5 8| 4 0 60 80  1p0 WATER CONTENT ——W i
i = & | & [SHEAR STRENGTH P.S.F. wp w 44
ELEV Slalw| S| 2 P x Tt az
o—P'r-Q- OESCRIPTION sl 2 & e 3 @1 REMARKS -
Y g 3| F § : WATER CONTENT % Y :
floé8,1| Groundlevel @ @ }ove P.C.F.
0,0
1060 \é’
1050 T

12p/9"




B R TSN AN R e s (el

OEPARTMENT OF WHIGHWAYS ~ ONTARIO
MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO.

9 FOUNDATION SECTION

1040

JoB __86-F-53 LOCATION __ N 200,873,400, E 210,912,942 ORIGINATED BY _D.W.
Wp_63=6h  BORING DATE —Juna 2, 1966 COMPILED BY — D.W.
paTum._.Geodetic BOREHOLE TYPE Dynanic Cone Penetration, cHEckeD By . K.G.3.
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT v
SOIL PROFILE smm.es._ w | 8lows 7 Foor L ST = N
5 3| 0 L 60 8  1p0 WATER CONTENT ——w x b
il = & | & |SHEAR STRENGTH P.S.F. wp wi sa
ELEV. W ow | N . S 2=
OEPTH DESCRIPTION HE IR AR W
EIRER: 3 WATER CONTENT % X
[L069.0] Groundlevel @ @ | #.C.F.
1060
~—_
1050
-<
Oh6.5
22.5 End of borehole. 100/5"




DEPARTMENTY OFf HIONWAYS - ONTARIO
COR BOREH .1 .
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO FOUNDATIOK  SECTION
y08 66=F=33 LocaTioN N _200,955.200, E 210,895,815 origiNaTED BY __D:We
w.p, . 63U=6L BORING DaTE June 3, 1966. compiLED BY — D.W.
paTum__Geodetic BOREHOLE TYpg . Penetration & Washboring CHECKED BY K-G-S-QZZ
UYNAMIC PENETRATION RESISTANCE LIQUIn LINIT wL
SOIL PROFILE saweLes | | lows/ Foct LU LINIT s
5 | 3 10 60 80 100 | WATER CONTENT—W x E
i 2 © | & [SHEAR STRENGTH P.5.F. wp w wy, 34
| ELEV. ] & oW . Ty o RE :
= DESCRIPTION gl 2| &gl 2 g MARKS
' 27138 &2 WATER CONTENT % Y
067.9 Groundlevel @ @ ; 5 0 45 dec.r.
G.U p411 gravelly sand. |%.
1064 9 gravelly 2] Sa 90%
3.0 D S1 10%
Sand with trace of | | 35
silt, et 1060 )
Loose to compact. < GWL E1;, -
2185 129 T1056.3

053.9 <

>
p

55 | 3L ""'; °
< |

14.0| Fine sandy silt. 3 N
D 1050
on7.9 e L[58 |29
20,0 t with [ ——
1OLL, 9 E:éuﬁ’{aﬁél& :ravel. L\ 5 185 | Sh — T
23.0 Bt //' 6 |88 [ 99 q F—+——
% 7 Fiomold | o
i EREE ¢ -
Clayey =ilt to
sllty c¢lay. é e
9 )
Hard. 7 1030 ]
Browmish grey. /// 10 L o~ 1
/// 1158 [ L5 o
? 1020
7
Eoll.é Fine nmd§ gilt. ] f/l 35 | 70
- b

IeT 6“1011 o Sa 5%

57.9 Bnd of bor;hole. o i




DEPARYMENT OFf HIOHWAYS - ONTARIO RECORD OF BOR H
MATERIALS & TESTING DIVISION EHOLE NO. 1 FOUNDATION SECTION
son _66=F=53 LocaTion N 200,883.088, E 210,947,710  ORIGINATED By Dt
w.p, 6346l gORING DATE _ May 31, 1966, COMPILED BY D.W,
patum__Geodetic BOREHOLE TYPE Penetration & Washboring CHECKED BY K.G.S,S'A/Z
DYNAMIC PENETRATION RESISTANCE " _IQuID LIM ™
SOIL PROFILE SAMPLES |, |slows7Foor Peglsﬂél&” *|;
5 8| 20 40 60 80 OO | waTER CONTENT—W v -
=l = & | & |SHEAR STRENGTH P.5.F, wp w 4 :
ELEV. |l w | w |~ @ '___\;___‘L EE
— DESCRIPTION s 321 &lel 3 & | RCMARKS
DEPTH 2|z | B W@
e 2 S| 4 WATER CONTENT % Y -
m%m%lun i & 530 43 P.C.F.
0.0 3and (Topsoil) &'
063, 2 Locae s 1] 85] 6 _
5,0| Sand with trace of [z T35 1TS > Sa 83%
silt., 2t 1060 s1 17%
j057.2| Sompact. N NN < { GHL E1,
11.0| 31lty fine sand. L. 5T \> X :
05),2| Dense . \' i_.....-- ¥ 1055.7
15.0| Claysy silt with 5
some sand and \Q 5[ 8513 1050 - a— :
vel,
;‘l:.:d. k‘ 8 E=RECH 50/_;,5'- O+
jous.2 N7 | 3357 S Sa 25%
Very dense
0
1039, 2 o SO0/ ol0
7 ! .
29.0 % 10| 58113 e — e sa 1%
2z Si 54%
%11 55T T3 Cl L5%
1030
s1lty clay. /]
7 12| S8 562 o
e, 7
Brownish grey. 4 13| SS] 64 o
/ 1020
% 1L ] 8|59 =
02 7 1010
{007, 2 Fine sandy silt. Very Il S5 [ B27b" o Sa 265
61.0 dense. si %
End of borehole, '
1000




as-1ea . ' v
DEPARTMENT OF HIGHWAYS - ONTARIO
TESTING DIVISI . 2
MATERIALS & & DIVISION RECORD OF BOREHOLE NO. 1 FOUNDATION SECTION
sop __66=F-33 LocaTion _N 200,967,693, E 210,949,158 oriGiNATED BY __ D:H.
wp_63bk _ pORING paTE _June 6, 1966 COMPILED BY D.W.
DATUM Geodetic BOREHOLE TYPE Dynamic Cone Penetration, CHECKED BY K.G.S-W
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wL
SOIL PROFILE SAMPLES | . |eLows/Foot PLASTIC LWIT we
5 Bl 4| 2 W & 10 WATER CONTENT ——W xE
al & | § |SHEAR STRENGTH F.S.F. wp wi 3@
ELEV. W ow S —_—y R
— DESCRIPTION gl 2l ele| > | REMARKS.
DEPTH HEIREE I
x| 2 d WATER CONTENT % Y
|2067.4 Groundlevel “ a = | P.C.F.
0.0
060 N
1 ‘)
D>
15
105 ' B
\-—-_-
1041.4 [—]
26,0 BEnd of borehole. 104/




OEPARTMENT OF HIGHWAYS - ONTARIO

MATERIALS & TESTING DIVISION

LocaTion N 200,914,762, E 211,000,220

RECORD OF BOREHOLE NO. 13

FOUNDATION SECTION

ORIGINATED BY g W,

D.W.

w.p. _634-6L BORING DATE _June 2,1966 COMPILED BY
paTuM_Geodetde  poreHoLE Type _Dynamic Cone Penetration CHECKED BY K.G.SW
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOIL_PROFILE SAMPLES | |, | eLows/FooT PLASTIC LIMIT wp .
§ 3| & A 80 1fo WATER CONTENT ——W o
I | § [SHEAR STRENGTH P.S.F. wp " wi 39
ELEV. el o 81 & . — @ Wl REMARKS
D_E-F?H DESCRIPTION <| = > ;’ a Q
2l F|8 2 WATER CONTENT % Y
1067.0| Groundlevel @ al ¥ I P.C.F.
0,0
1060 {__\
1050 <*
R
Ol s e
22,6 End of borehole. 10/7"
1040




FAITIM i A A mste e s e

OBPARTIENT OF HIONWAYS ~ ONTARIO
MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. 1

FOUNDATION SECTION

ORIGINATED By ___D.W.

JOB 66-F=53 LOGCATION N 200,997,938, E 210,999,324
w.p. _63L-bl BORING DATE June 2, 1966 COMPILED BY . D.M.
paTum__ Jsodetic BOREHOLE Type [Penstration & Washboring, cuecken ey K.G.5. ‘%
OYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
SOIL PROFILE SAMPLES L | SLovs Foor LIQUIO LIMIT "
5 g g 40 WATER CONTENT —W oY -
ELEV 2 & w | & SHEAR STRENGTH P.5.F. wp w wp g‘g 1
GEPTH DESCRIPTION HE IR R _ B| REMARKS |
Elz| " § 2 WATER CONTENT % Y T
067,2| Groundlevel s k| T 35 30 A3 P.C.F. ;
0.0| dand {Topsoil) ~ j
. e -
1062, Compact e N
2.9 N A 1060
Sand with trace of R
L1838 |15
ailt. o
HEE
g 15 1050 —
Compact, ¢ |88 ‘/
7188 [2 L o
1041, 2 f18S |28 o
26,0 Silty clay with trace 1040 ]
038.2| of sand., Hard, 9 1S5 130
29.0 88 (10049 0
Sand with some silt,
11 |59 162 .
Very dense. 1030 o
41.0 o
Silty clay.
13 185 W7 |4409 1o
Hard,
h015,.2
52,0/ Fine sandy silt.
53 1109
Very dense. 14 : 1010 °
4006.2
1 é1.0] stity clay //
LQQQ.lrgxdni.uh grey 15 185 120
: r 2
66.5| End of borehole. 1000 . —.
g




OEPARTMENT OF HIGNWAYS ~ ONTARIO
MATERIALS & G D ON RECORD OF BOREHOLE NO. 16 FOUNDATION SECTION
sos 66-F=33 LocaTion N 201,116,543, B 210,741,917 oRiovaTeD By _ D-¥-
w.p, 634=6L BORING DATE June 3, 1966 } COMPILED BY — D.W,
DATUM Geodetic POREHOLE TYPE Penetration & Wnahbor‘l_ng_ CHECKED B8Y K.G.S. /
. ! DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
SOIL PROFILE SAMPLES |, | slows/Foot Llauie s —
5 5| 3 0 L) 40 80 100 | waTER CONTENT —W b
g « & | @ [SHEAR STRENGTH P.S.F. wp wy FX]
E.EV. u w | S P w 2z
i DESCRIPTION | 2| 2|2 3 & | REMARKS
DEPTH |l 5| F | % w
= S 2 WATER CONTENT % Y
m,_o_ Groundlevel © @l ¥, 15 30 43 P.C.F.
000 :‘ -.
Sand
<. 1060
Compact Y I N - 4 |
056.0 7\
9.0 255 [ 2% <>
hﬁ__ﬁ
Clayey silt to silty 4 7 %) 1050 . e Gr 7% ;
clay.with some sand / 10p/8" Sa 26% .-
and gravel. NS g IR |
Very stiff to hard / 5 |38 [126 ] o . "-_"
— !
Brownlsh grey. ;’ g[ss [ a7| 10L0 Sa iii i
10369 -2 25 ° a s7%
29.0 / g |83 FO——p— 5
: Silty clay / A
/ 1630 .
Hard ? 9ss |3 :
_ Brownish grey. / 3
ho2L.0 /
3 0138 {105
ek <
Silty fine sand, s 41020
Very dense
. _{ 1010
hoos. s s g .
‘| 56.5| End of borehole,
1600




DEPARTUENT OF HIOHWAYS - ONTARIO
MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. 17

FOUNDATION SECTION

55.8

End of borehole.

1010

so8 __b6=F-53 LOCATION N 200,754,293, E 210,935.966 ORIGINATED BY __D.W.
w.p. 63464 BORING DATE June 2, 1966 coMPILED BY —_ D.W.
patum Qecdetic BOREHOLE TYpE . Penstration & Washboring CHECKED BY “-G-SQ(.%
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT w
SOIL_PROFLE JAMPLES 1 4 | eLows/rooT BLASTIC LT -
5 g| 4 0 4o 0 80 100 WATER CONTENT ——W vy -
g = & | Q@ |[SHEAR STRENGTH P.S.F. wp w 49
ELEV. ] W ow o .———-‘&—qL 2= i
—_— DESCRIPTION S| & &) a| > W1 REMARKS |
DEPTH 212z 5| w g
€ 2 9| & WATER CONTENT % Y
069.6| Groundlevel “ 2 g 3 b5 £.C.F.
0.0 =
Sand =
Loose to v, dense ' 1199 9 —
i 1060
B ) ~~
DY - =
1-5.% Clayey silt \\TT k) 'C
Very stiff to hard. 2 0
0049, 1 5 188 | 22|05 ~—] o
29 ?ingesandy silt, v. Jl[ % 138 127 -':""“u..::- o
23.0 7 138 | 53] [t
j - 100/7" i
Clayey silt to silty ?‘3 55 {15047 10 °
clay. S5 [8078" 5 3
Hard, %
53 -
Brownish grey. / ik
/] 1030
/ 11188 | 7 ”
025, - 7 4 ' )
KLRS 12185 |6874"
n1e sandy silt, o
iocy dense 1020
p013.8 N 131 38 |50/3" o
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Frederick Street Underpass
Highway 7-New, Kitchener to Guelph

Appendix B

Record of Borehole Sheets and Laboratory Test Results
(Previous Investigation, Geocres No. 40P8-199 — Reference 2)

Foundation investigation and design report for Northeast Corner Retaining Wall,
Frederick Street Underpass, Site No. 33-234, G.W.P. 3110-09-00, City of Kitchener,
Ontario, prepared by Peto MacCallum Ltd, PML Ref. 10KF079C,
Geocres No. 40P8-199, dated May 31, 2012.



EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST {SPT) N VALUE 15 THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Simm O.D. SAIT BARREL
SAMMER TO PENETRATE 0.Dm INTO UNDISTURRED GROUND IN A BOREMOLE WHEN ORIVEN BY A HAMMER WITH A MASS Of 63.5kg, #alLING
FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.Jm N YALUES ARE INDICATED AS THE NUMBER OF S1OWS FOR THE FENETRATION

ACHIEVED. AYERAGE N WALUE 1S DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Simm O.D. 60° CONE ANGIE | DRIVEN 8Y 475 )

IMPACT ENERGY ON ‘A’ SIZE ORILL BODS. THE RESISTANCE 1O CONE PENETRATION 1S MEASURED
ADVANCE OF THE COMICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR ODENSENESS.

COMPOSITION: SECONDARY SOIL COMPONENTS ARE DESCRIBED ON THE BASIS OF PERCENTAGE BY

AS THE NUMBER Of SLOWS FOREACH 0.3m

MASS OF THE WHOLE SAMPLE AS FOLLOWS:

[PERCENTBYMASS | 0-10 | 10-20 | 20-30 |  30-40 > 40
|__TRACE | _SOME | WiTH | ADECTVE : =H)]
CONSISTENCY COMESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH {c | AS POLLOWS:
| ey 1hPe) 0-12 12-25 25-50 [ 50-100 | 100-200| »200
vemw SoFfr| Sofr FIOM STiFF | VERY STIEF | HARD

DENSENESS COHESIONLESS SOILS ARE DESCRIDED ON THE BASIS OF OENSENESS AS INDICATED 8Y 5P7 N VALUES AS FOLLOWS:

[N (s10ws/0.3mi| 0 -3 5-10 10-20 | J0-30

»30

VERY lOOSE| 100S5E CONPACT DENSE

VERY DENSE

ROCKS ARE DESCRISED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/OR STRENGTH.

BECOVERY: SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

MODIPMED AECOVERYI SUM OF THOSE INTACT CORE MECES, 100mme IN LENGTH EXPRESSED AS

A PERCENT OF THE LENGTH OF THE CORING RUN.

THE BOCK QUALITY DESIGNATION (R Q D], FOR MODIFIED RECOVERY, 1S1

| rooi%) 0-23 23-350 | s0-75 75 - 90 0 - 100
VEry POOR| 200K FAIR G000 | Exceuent
OINTING AND BEODING :
SPACING Somm | 30-300mm|0.3m -im | Im-3m | >3Im
JONTING |vear ctose|  ciose | moo.ciose]  wioe | verr wioe
SEODING VER THIN v | meowm | rwick  |vear raick]
ABBREVIATIONS AND SYMBOLS
FIELD SAMPLING MECHANICAL PROPERTIES OF SOIL
S8 SMIT SPOON TP THINWALL PISTON m,  4ro’!  COEFHICIENT OF VOLUME CHANGE
WS WASH SAMPLE OS5 OSTERBENG S$AMPLE Ce ! COMPRESSION INDEX
ST SLOTIED TUBE SAMPLE A C R0CK CORE Cs 1 SWELLING (INDEX
35 MOCK SAMME P H TW ADVANGED HYDRAULICALLY G l RATE OF SECONDARY CONSOLIDATION
€3 CHUNK SAMPIE P M TW ADVANCED MANUALLY <, mi/s  COMPFICIENT OF CONSOLIDATION
T W THINWALL OPEN F S FOIl SAMME H m DRAINAGE PATH
FV FEID VANE T ' TIME PACTOR
STRESS AND STRAIN v %  DEGREE OF CONSOLIDATION
Uy ko PORE WATER PRESSURE 0,0 kPa  EFECTIVE OveRsuULDEN PRESSURE .
4 | " PORE PRESSURE RATIO 5 klo  PRECONSOLIDATION PRESSURE
o ke TOTAL NORMAL STRESS Y ko SHEAR STRENGTH .
v’ “hha EFFECTIVE NORMAL STRESS ¢ kPa  EFFECTIVE COHESION INTERCEPT
r kra  sHEaR stRess ¢ =*  EFFECTIVE ANGLE OF INTERNAL PRICTION
% G.a ko PRINCIFAL STRESSES y kPo  APPARENT COHESION INTERCEPT
. L LINEAR STRAIN 'S =®  APPARENT ANGLE OF INTERNAL FRICTION
656 1% PRINCIPAL STRAINS o kPo  RESIDUAL SHEAR BTRENGTH
[ kPo  MODUIUS OF LINEAR DEPORMATION t, kPo  REMOULDED SHEAR STRENGTH
[4
G WMo MODULWUS OF SHEAR DEFORMATION 5 ' SENSITVITY « L
» ' COEFPICIENY OF FRICTION '
PHYSICAL PROPERTIES OF SOIL
A ko/m’ DENSNY OF SOUID PARTICIES n 1LY poROSIY s B% VOID 0ATIO IN LOQSEST STATE
A EN;:: UNIT WEIGHT OF SOUD PARTICLES v 1, % WATER CONTENT Omin 1+ 3 VOID BATIO IN DENSEST STATE
8 L]
£, ka/n' pensity oF waten S % DEGREE Of SATLRATION " 1 DENSITY INDER e 22—
Y, kNP uniy % y max - Fmin
w s WEIGHT OF WATER w Hauie tmir D mm  GRAIN DIAMETER
f  ko/m’ pensiry of son w B PAsTiC umit O, mm  n PERCENT - DIAMETER
Y Wni UNIT WEIGHT OF 5011 wg % SHWINRAGE LMIT € ! UNIFORAITY COEFFICIENT
B ialm’ DENSITY Of DAY SOML b % PLASTICITY (NDEX = W - W, h m  HYDRAUUC HEAD OR POTENTIAL
W= W,
E kn/m' uNtT wEIGHT OF oRY sOiL L' oUOIY INDEX s ——E Qa  m'/i  RATE OF DISCHANGE
’
ot *n’ﬂ': DENSITY OF SATURATED SOM L1 consstener wom. MY Y mA  DISCHARGE VELoCHTY
:-'m "N/m, UNIT WEIGHT OF SATURATED SOIL 4 Ty i 1 HYDRAULIC GRADIENT
i koﬂn’ DENSITY OF SUBMERGED SOIL o ORIER THAN PLASTIC LIMIT kK m/s  HYDRAULIC CONDUCTIVITY
Y" AN/md Uit WEIGHT OF SUBMERGED SOR AR ABOUT MASTIC LiMIT j  Wm® sEeracE roscE
¢ L1 vOID RATIO wre WETTER THAN PLASTIC LIMIT



V Ontario e

Foundation Design

RECORD OF BOREHOLE No RW-1 1 of 1 METRIC

[}
3

G.W.P.__3110-0¢-00 LOCATION Coords: 4 813 701.¢ N; 226 227.6 E ORIGINATEDBY _R.E.

DIST London HWY 7/ 85 BOREHOLETYPE C.F.H.S.A. and Dynamic Cone Penetration Test COMPILED BY N.S.B

DATUM Geodetic DATE April 08, 2011 CHECKED BY B.R.G.

T T
_ pLASTIC WOTURRL  Lig
LIMIT

CONTENT

SOIL PROFILE SAMPLES REMARKS

20 40 60 80 100 &

4 - ! ! g Wp w w, GRAIN SIZE
SHEAR STRENGTH kPa - 1 DISTRIBUTION
O UNCONFINED + FIELD VANE Y %)
® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)

20 40 60 8|O 100 20 49 60 kN/m* |GR SA SI CL

UNIT
WEIGHT

ELEV
DEPTH

DESCRIPTION

NUMBER
TYPE
"N"VALUES
GROUND WATER
CONDITIONS
ELEVATION SCALE

319.7| Ground Surface

0.0 asphalt over sand

some silt, some gravel AS "

Very loose Brown Wet

(FILL)

w

o0
alw

Silty clay, trace sand

\Q\ /| STRATPLOT

-225
Very stiff Brown Moist

—_—

sand layers to 4.9m

Hard to Greyish
very stiff brown

| 225

225
Hard d

‘ 225

| 225

9.9|End of borehole | |

|
* Borehole dry | |
|
|

(**) Base of footing
-E1.318.2

Note: Borehole cave-in at 8.5 |

C.F.H.S.A. denotes
Continuous Flight Hollow
Stem Bugers

Water Level Readings:

Date Depth Elev.
m)
Apr. 08,'11 2.9 316.8

Piezometer Legend:

[l Beotonite seal
Filter sand |
19mm dia. PVC screen |

V] Bentonite grout l

20
5 g:;?l?fwrefer © oy 5—(#— 5 (%) STRAIN AT FAILURE
: 10

ONMTO_VER3 NEW LOGO 10KF079 RW LOGS GPJ ON_MOT.GDT 5/30/2012 12:54:22 PM




f; >Ontario

Foundation Design

RECORD OF BOREHOLE No RW-2 1 of 1 METRIC
G.W.P.__3110-0¢-0C LOCATION Coords: 4 813 71G.4 N; 226 223.0 E ORIGINATED BY R.B.
DIST London HWY_7/ 85 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY N.S.B
DATUM Geodetic DATE April 0B, 2( CHECKED BY B.R.G.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES > W |RESISTANCE PLOT NATURAL - REMARKS
E I < PLASTIC MOISTURE Louio - T
5 o <2 (8| 20 40 60 80 100 [UMT conrent UMT SO &
2| e =2 |z : : ; L . we w w | 54 | GRaINSIZE
ELEV Lla|d = 2 5 | © |SHEAR STRENGTH kPa
e DESCRIPTION £l g < 29 | E —_— DISTRIBUTION
DEPTH L1535 fat > 8 SIS O UNCONFINED + FIELD VANE Y %)
s e z £C | e QUCKTRIAXIAL x LABVANE | WATERCONTENT (%)
319.7| Ground Surface w 20 4,0 6,0 8,0 100 20 40 60 kN/m* |GR SA SI CL
0.0 Asphalt over sand and |
crushed gravel, trace silt /\X AS - ! |
Compact Brown Moist S |
Vs 319 -
(FILL)
2 [ss 11 o
318.3 I
1.4 Silgylclay, trace gravel A | g
san ayers r: N - .
v 3 |ss 9 SLe 223 — 1 4 43 52
Stiff Dark Moist
brown b L
sand layers to 3.7m B —
Hard Greyish 4 |ss 31 225 o|
ar reyis |
broan 317 1~
| 225
y 5|8s 23 — 0 2 45 53
316
315 — 225
6 | SS 44 [«
314
S
7]ss 43 22 — 0 0 32 &8
I 313 —
|
*
Y |
312 205 —
B | Ss 35 o
e [
311 T
| 25
41 9 |ss 29 ‘ o
309.9 310
9.8l End of borehole
* 2011 04 08
A 4 Water level measured
= after drilling
(**) Base of footing
-E1.318.2
Note: Borehole cave-in at
8.7m
|
|

ON MTO_VER3 NEW LOGO 10KF079 RWLOGS.GPJ ON_MOT.GDT 57282012 2:05:29 PM

5
7 .

Numbers refer o

Sensitivity

10

20
J 5_¢. 5 (%)STRAIN AT FAILURE
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Zr >Ontario

Foundation Design

RECORD OF BOREHOLE No RW-3

1 0of 1

METRIC

-E1.318.2

Water Level Readings:

Date Depth Elev.

m)
July 18,'11 Dry =ooe
Sept. 23,'11 3.3 319.0
Oct. 08, 'l1l 3.3 319.0

Piezometer Legend:
I M Bentonite seal
[e] T7] Filter sand
30mm dia. PVC screen
fe.=77] Filter bed

G.W.P.__3110-09%-GC LOCATION Coords: 4 613 719.3 N; 226 22¢.5 F ORIGINATEDBY _E.P.
DIST London HWY 7/ 85 BOREHOLE TYPE Dynamic Ram Sounder COMPILED BY N.S.B
DATUM Geodetic DATE July 19, 2011 CHECKED BY B.R.G.
CYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE pLoT& NATURAL - REMARKS
Mo | X pLasTic pOciRe Laup| | &
5 . <3| 20 40 60 80 100 [WMT content UMIT| Z O &
2% 5 £ |z : = 1 ; : Wo w w | O4 | cransize
ELEV Llh|Y o 0 5 | © |SHEAR STRENGTH kPa
DESCRIPTION RS < 2z | E b DISTRIBUTION
DEPTH é S| F > 8 e} § O UNCONFINED + FIELD VANE ’Y (%)
512 z € © | ©|e QUCKTRIAXIAL x LABVANE | WATERCONTENT (%)
322.3| Ground Surface “ 20 40 60 80 100 20 40 60 kN/im* |GR SA Sl CL
0.00silty fand )
some clay, trace grave |
organic i/nclusiong 1|88 14 8 37 37 18
A
Compact Grey Moist b g ! A
(FILL) 3 50 34 13
2 |ss 21 o
clayey silt layers a—Ti 4 26 45 25
gravelly sand 23 39 27 11
Compact Brown Damp I 20 P
)| TOW —
320.0 ] clayey silt layers (i) 4 25 42 29
Z-3]sand *
- com . a
trace fayome gravel o] 4 |ss 21 | o 15 76 € 3
Compact Brown Moist ._. [
to wet
. o
«| 58S 18 | 10 76 10 4
- w |
- 1
a
«| 6 [5Ss 14 C @®+)73 12 4
317.9 —
4.1]35ilty clay / |
tr?ce sang, té‘ace griwllel g |
silty sand an rave san |
layers, cobblesg Y A7 |88 36 | o 3 23 50 24
Hard Grey Moist p ‘ (317 !
, e 20
3 | |
8 |ss 67 | |
315.9 9 [ss|70/15¢cm } Q
6.4|End of borehole |
Sample 9: Sampler bouncing |
L 2011 07 19 |
|
/ Water level observed |
= during drilling
(**) Base of footing

ONMTO_VER3 NEW LOGO 10KF079 RW LOGS.GPJ ON_MOT.GDT 5/30/2012 12:59:08 PM
5

F)

Sensitivity

Numbers refer to

2n
i -“’W’L'— s (%) STRAIN AT FAILURE

10
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ﬁ(aglurn; treivreny

Foundation Design

= during drilling

(**)

Base of footing
-£1.318.2

Note: Borehole cave-in at
5.0m

RECORD OF BOREHOLE No RW-4 1 of 1 METRIC
GW.P. 3110-0¢-CC LOCATION Ccords: 4 813 705.4 N; 226 228 E ORIGINATEDBY ~n.L.
DIST London HWY 7/ 85 BOREHOLE TYPE Dynamic Ram Sounder COMPILED BY N.S.B
DATUM Geodetic DATE July 20, 2011 CHECKED BY B.R.G.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | , w |RESISTANGE PLOT ssro MTRAL uauol = | REmarks
E 2 Z() LIMIT MOISTURE T E I &
= » <5 | 20 40 60 80 100 CONTENT z0
Ol w 2 2lz 1 L L 1 L Wo w w | 2 g GRAIN SIZE
E|y|w 2 2 £ | & |[SHEAR STRENGTH kPa
ELEV DESCRIPTION = a e z = —_——— DISTRIBUTION
DEPTH é % I > 8 5 <>( O UNCONFINED + FIELD VANE Y (%)
: o
£l = z € C | |e QUCKTRIAXIAL x LABVANE | WATERCONTENT (%)
323.5| Ground Surface w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
0.0 Silty sand, some clay
trace gravel, rootlets 1 |ss 21 5 4 47 35 14
Compact Brown Moist / 323
(FILL)
Silt
with sand, trace gravel j fi 2|88 21 © 22 20 54 4
Compact Grey i 322
Sand, some silt s -
some gravel, trace clay 15 68 11 @&
3 |ss 21 o
Compact Brown e 125
321.2 | Clayey silt, trace sand AN
2.3
‘ \!Er‘; stiff Grey .. 321
Sand b o | 4 ]SS 20 o © 83 (8
trace tc some gravel i
trace to some silt ia
trace clay
.
Compact Brown Moist s o | S |SS 13 320 | I o] i1 73 1z 4
to wet P
Gravelly to with gravel ‘.‘.
e o | 6 ]SS 13 y* of 38 43 13 6
e 319
> .
..
e o | 7 ]SS 9 o 26 68 3 3
. a |
o o | [+
.. 318
v s | B ]SS 14 ol
317.6 175 [
5.%18ilty clay, trace gravel y |
cobbles o | ss 49
Stiff to Grey Moist Ve 317
hard 10| 55| 52/15¢cm
316.5 A1 [11[s5|50/13cm
T-0lEnd of borehole |
Samples 10 and 11: Sampler
bouncing
|
b 2011 07 20
\V4 Water level observed

ON MTO_VER3 NEW LOGO 10KFO79 RW LOGS.GPJ ON_MOT.GDT 5/282012 2.05:32 PM

7

Numbers refer to

3 Sensitivity

2

10

1 5—¢— 5 (%) STRAIN AT FAILURE
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Frederick Street Underpass
Highway 7-New, Kitchener to Guelph

Appendix C

Site Photographs
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Frederick Street Underpass
Highway 7-New, Kitchener to Guelph

Appendix D

Drawing titled “Borehole Locations and Soil Strata”
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RW'—1 :’

METRIC CONT No

*aND 0 iuees - |WP No 408-88—00

UNLESS OTHERWISE SHOWN
UNDER

FREDERICK STREET

BOREHOLE LOCATIONS PLAN

PASS

SHEET

é;’ >Ontario

THURBER ENCINEERIN

G LTD.

KEYPLAN

‘:—mw._-lj! /T

1/ '/ /

+ FreDERIGK

STREET,
CONAD|
PROFILE

LEGEND

/ L f—-h! awy) f

BHOQ_"‘BH1 1

. PLAN

SCALE 1:800

Water Le
Head Art

—Hw Fz P&

Pressure,

Cone Penetration Hole
(Previous Investigation)

Blows /0.3m (Std Pen Test, 4754/blow)

Hydraulic

vel
esian Water

Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
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/ NO ELEVATION NORTHING EASTING
s RW—1 319.7 4 813 701.9 | 226 2226
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RW—4 323.5 4 B13 705.4 | 226 2782
BHO1 327.0
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BHO3 326.7
BHO4 325.9
BHO5 326.1
BH10 325.5 BHOG 325.4
BH11 325.6 BHO7 3253
BH12 325.4 BHOB 325.6
BRH13 325.2 BHO9 325.8
BH14 325.3 e
2L = 1) The bound bet NOTLI:’t ta have b
e boundaries between soil strata have been
2:11‘? g;gg establisned only at Borehole locations. Between
S Boreholes the boundaries are assumed from

geological evidence.

2)This drowing is for subsurface

information only.
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illustration.
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NOTES:

1.

DRAWING RW—1 SHOULD BE READ IN CONJUNCTION WITH THE TEXT OF REPORT
AND THE RECORD OF LOG OF BOREHOLES.

. THIS DRAWING IS FOR SUBSURFACE INFORMATION ONLY. SURFACE DETAILS AND

FEATURES ARE FOR CONCEPTUAL ILLUSTRATION.

. DIMENSIONS ARE IN METRES AND/OR MILLIMETRES UNLESS OTHERWISE SHOWN.

STATIONS ARE IN KILOMETRES AND METRES.
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LEGEND

"' Borshole

‘$— Dynamic Cone Penetration Test (Cone)

-¢ Borehole & Cone

N Blows/0.3m (Std. Pen Test, 475 J/blow)

CONE Blows/0.3m (60 Cons, 475 J/blow)

Y WL at time of investigation April and July 2011

Head

ARTESIAN WATER
= Encountered
I PIEZOMETER
BH No |ELEVATION NORTHINGS EASTINGS
RW-1 319.7 4 813 701.9 226 222.6
Rw-2 319.7 4 813 7104 226 223.0
RW-3 322.3 4 813 7193 226 229.5
RW—4 323.5 4 813 705.4 226 228.2

The boundaries between soil strata have been established
only at Borehole locations. Between Boreholes the
boundaries are assumed from geological evidence.
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