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Foundation Investigation Report, 975 mm Storm Sewer Crossings of Highway 7A, 1525 and 1535 Highway7A, Scugog, Ontario

FOUNDATION INVESTIGATION REPORT
975 MM STORM SEWER CROSSING OF HIGHWAY 7A
1525 AND A535 HIGHWAY 7A, SCUGOG, ONTARIO

1.1 introduction

Presented in this report are the results of a foundation investigation carried out by Coffey Geotechnics inc.
(Coffey) at the request of Smart Centres (the Client). The investigation was carried out in connection with
the design of the proposed commercial development and Storm Water Management Pond (SWMP) to be
located on the north and south sides of Highway 7A, respectively. Forming part of the proposed
development is the trenchless crossing of Highway 7A with the storm sewer (975 mm O.D.).

This report addresses the trenchless section of the proposed storm sewer crossing Highway 7A. The
proposed storm sewer crossing Highway 7A is located about 525 m west of the intersection of Highway 7A
and Scugog Line 6. The general location of the proposed sewer is shown on the attached Drawing 1. To
simplify the descriptions in this report, Highway 7A has been considered to run east-west.

1.2 Method of Investigation

The investigation in the field consisted of drilling three (3) exploratory boreholes at the locations shown on
the attached Drawing 2.

The fieldwork for the drilling of the boreholes, designated as boreholes BH1 to BH3, was carried out on
October 8 and 13, 2010, under the full-time monitoring of Coffey technical staff. Borehole locations and
depths were selected by Coffey based on plan and profile drawings provided by the Client (Drawings No.

“ OC” and “R-4", Project No. 10141, prepared by Sernas Associates). These drawings showed the location
and length of the crossing, the proposed sewer invert levels and the approximate locations of the shatts.
Prior to the subsurface investigation, public utility companies (e.g., hydro, gas, telephone, sewer, water and
other local utilities) were contacted to locate and mark their buried services on site. Furthermore, a private
utility locator was also retained.

The boreholes were advanced using solid-stem continuous-flight augers to depth of about 9 m each. Soil
samples were taken at regular close intervals by the standard penetration test (SPT) method (ASTM
D1586). Sampling started at ground surface, initially at 0.75 m intervals to a depth of 6 m, then increasing
the sampling frequency to 1.5 m.

The groundwater level was measured in the uncased open-boreholes during and upon completion of
drilling. A 19 mm and a 50 mm diameter standpipe type piezometer were installed in each of BH 1 and BH
3, respectively, to a depth of 6.1 m. The groundwater levels in the piezometers were measured on 13
October 2010. Groundwater observations are presented on the borehole logs and Drawings 3 and 4.

The ground surface elevations at the borehole locations were surveyed using the top of the existing catch
basin to the northwest of BH 2 (Drawing 2), as a temporary benchmark with a geodetic elevation of
275.66 m. The geodetic elevation of the existing catch basin was obtained from the topographic plan
provided by the Client.
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Foundation Investigation Report, 975 mm Storm Sewer Crossings of Highway 7A, 1525 and 1535 Highway7A, Scugog, Ontario

The soil samples obtained from the boreholes were transported to Coffey's geotechnical laboratory in
Markham, where they were re-examined by a senior engineer and samples were selected for laboratory
testing. The laboratory testing consisted of the measurement of the natural moisture contents of all the soil
samples, nine (9) grain size analyses and two (2) Atterberg limit tests. The results of these are shown on
the individual borehole logs in Appendix A, and are also presented on Figures B1 to B4 in Appendix B.

1.3 Geology

The project site lies within the Drumlinized Uplands (Peterborough Drumlin Field) laid down as a ground
moraine during the last ice age. The Dumlinized Uplands occurs both south and north of the Oakridges
Moraines (ORM) in the subject region. The glacial deposits of the Drumlinized Uplands to the north of the
ORM is predominantly Newmarket Till; while to the south of ORM, the glacial deposits are generally a thin
layer of Halton Till underlain by Newmarket Till. The project site is about 5 km to the north of ORM.

The Newmarket Till can be traced across the GTA as distinct and consistent lithology. This widespread till
sheet forms the main unit in the regional Drumlinized Uplands (Peterborough Drumilin Field). Itis a dense
silty sand to sandy silt deposit that occurs as 3 to 5 m thick beds, separated in places by sandy interbeds of
1 to 5 m thickness. The total thickness of the till is 5 to 50 m.

The overburden soil overlies the Ordovician Lindsay Formation limestone bedrock, the surface of which,
however, is at relatively great depth and will have no significance for this project.

14 Subsurface Conditions

1.4.1 General Stratigraphy

The subsurface conditions encountered in the boreholes are consistent with the regional geology of the
area. Broadly speaking, the subsurface profile consists of surficial fill overlying glacial till deposit which is
interbeded with a layer of sand, separating the glacial deposit into upper and lower till. The glacial till
extends to the full depth of the present investigation and is a well graded deposit with particle sizes ranging
from gravel to clay. Siltis, however, the predominant component and, depending on the percentage of
sand size particles present, the till exhibits “sand and silt” to “sandy silt” characteristics. The interbed sand
layer is poorly graded deposit with particle sizes predominantly in the medium to fine sand range. The
surface of the sand layer was encountered at about 3 m depth and its thickness at the borehole locations
ranges from 0.8 to 1.7 m. The native till and sand layers are predominantly dense to very dense.

At the time of our investigation the groundwater table was recorded at about 3.3 to 4.1 m below ground
surface at about Elevation 272 + m but may fluctuate seasonally and in response to major weather events.

An Inferred Subsurface Profile is presented on Drawing 4 in Appendix A, and in the following paragraphs
the relevant characteristics of the fill and the three main soil types making up the native deposits are
described.

1.4.2 Topsoil, Fill

BH1 and BH3 encountered topsoil at the ground surface. The thickness of the topsoil was about 150 mm.
In general, the topsoil consisted of soil mixed with trace to some organic matter with rootlets.

Coffey Geotechnics 2
GEOTMARKO0209AA
November 1, 2010



Foundation Investigation Report, 975 mm Storm Sewer Crossings of Highway 7A, 1525 and 1535 Highway7A, Scugog, Ontario

Fill soils were encountered on the ground surface in BH2 and underlying the topsaoil in BH1 and BH3. At
the borehole locations, the fill extended to depths of 0.8 mto 1.5 m. Fill composition ranged from sand
(BH2) to silty clay/clayey silt (all the boreholes).

Based on N-values which ranged from 8 to 21 blows / 0.3 m, the silty clay/clayey silt fill was firm to very stiff
and the sand fill (N=50 blows/0.3 m) was dense.
143 Upper Till

A layer of brown, sand and silt till (BH1) to sandy silt till (BH2 and BH3) was encountered underlying the fill
soils in all of the boreholes (Drawing 4) and extended to depths of 2.9 to 3.0 m below ground surface (El
272.4 to 273.3 m).

The grain size distribution of three samples from the material is given in Figure B1 in Appendix B. The
curves indicate the following grain size distribution:

Gravel: 0-16 %
Sand: 24-48 %
Silt:  35-59 %
Clay: 11-17%

From the grain size distribution, it can be seen thatin addition to silt which is the predominant component,
this till layer contains a significant amount of sand, ranging from sandy to equal proportion to the silt
content. The till layer also contained trace to some gravel and clay size particles. In addition; due to their
mode of deposition, the presence of cobbles and boulders can be expected in the deposit.

Based on the visual/tactile examination of the soil samples and the results of one Atterberg limit tests (BH 2
— §83), the soil is non-plastic and non-cohesive. However, due to slight cementation, apparent cohesion
was noted in some of the recovered samples.

Based on the above, the upper till is classified as SM to ML in the Unified Soil Classification System.
The measured natural moisture contents ranged from 4 to 13%.

Standard Penetration Test results, which range from 29 to more than 50 blows / 0.3 m, indicate compact to
very dense compactness conditions. Based on the grain size distribution curves, the hydraulic conductivity
of the upper till is estimated to be in the order of 10° to 10 cm /s.

144 Sand

A layer of brown sand was encountered underlying the upper till in all of the boreholes (Drawing 4)ata
depth of 2.9 to 3.0 m and extended to the depths of 3.8 to 4.6 m below ground surface (El 270.9 to
272.2 m).
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Foundation Investigation Report, 975 mm Storm Sewer Crossings of Highway 7A, 1525 and 1535 Highway7A, Scugog, Ontario

The grain size distribution of two samples from the sand is given in Figure B2 in Appendix B. The curves
- indicate the following grain size distribution:

J Gravel: 0 -1 %
= Sand: 87 - 88 %
Silt and clay: 11 -13 %

- From the grain size distribution, it can be seen that the sand contains negligible amount of gravel and
traces of soil fines (silt and clay particle size). Based on the visual/tactile examination of the soil samples
the soil is non-plastic and non-cohesive.

Based on the above, the sand layer is classified as SP-SM in the Unified Soil Classification System.

The measured natural moisture contents ranged from 6 to 16%.

Standard Penetration Test results, which range from 30 to in excess of 50 blows /0.3 m, indicate dense to
very dense compactness conditions. Based on the grain size distribution curves, the hydraulic conductivity
of the sand layer is estimated to be 102 to 10 cm /s.

1.4.5 Lower Till

A deposit of brown, sandy silt till to silt till was encountered underlying the sand layer at Elevations 272.2 m
to 270.9 min all of the boreholes (Drawing 4) and extended to the termination depth of the investigation (EI
266.2 to 267.0 m).

i |
1 - — _J

The grain size distribution of three samples from the material is given in Figure B3 in Appendix B. The
curves indicate the following grain size distribution:

8

¢

Gravel: 0-5 %
Sand :18-42 %

Sit; 47-65%

Clay: 11-14%

From the grain size distribution, it can be seen that in addition to silt which is the predominant component,
this till contains a considerable amount of sand, trace gravel, and trace to some clay. In addition, due to
their mode of deposition, the presence of cobbles and boulders can be expected. Furthermore, occasional
silt seams were also encountered within the deposit.

Based on the visual/tactile examination of the soil samples and results of one Atterberg limit tests (BH2-
S87), the soil is non-plastic and non-cohesive. However, due to slight cementation, apparent cohesion was
noted in some of the recovered samples.

Based on the above, the lower till is classified as ML in the Unified Soil Classification System.

The measured natural moisture contents ranged from 8 to 20%.
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Foundation Investigation Report, 875 mm Storm Sewer Crossings of Highway 7A, 1525 and 1535 Highway7A, Scugog, Ontario

Standard Penetration Test results, which were consistently in excess of 50 blows / 0.3 m, indicate very
dense compactness condition. Based on the grain size distribution curves, the hydraulic conductivity of the
upper till is estimated to be 10° to 10° cm /s.

An about 450 mm thick sand pocket/lense was encountered within the deposit in BH 3, at depth of about
5.5 m. The grain size distribution of a sample of the sand pocket/lense is presented on Figure B4
(Appendix B) and the curve indicates 5% gravel, 73% sand, 15% silt, and 7% clay.

1.5 Groundwater Conditions

At the completion of the boreholes, before backfilling or installing the piezometers, the groundwater fevel in
the open uncased boreholes was measured. Two standpipe piezometers were installed one in each of
boreholes BH1 and BH3. Subsequent groundwater level readings were performed in the standpipes on 13
October 2010. The following table provides a summary of the groundwater reading as shown on the
borehole logs and Drawing 4.

Groundwater Depth (below the existing ground surface) /[ Elevation (m)

AR Upon completion 13 October 2010
(five days after compietion)
BH 1 3472729 3.6/2724
BH 2 4112721 -
BH3 3.3/272.2 ; 3.3/272.2

These indicate a small gradient from north to south, toward the ditch/creek located about 350 m south of
Highway 7A. Based on the observations made, at the time of our investigation, the groundwater table at
the site was at about Elevation 272 + m. However, it should be pointed out that the water table at the site
can be expected to be subject to seasonal variations and fluctuations in response to major weather events.
As well, a perched water table may occur due to the accumulation of surface water in the fill soils overlying
the native till deposits.

For and on behalf of Coffey Geotechnics lnc.
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Appendix A

Site Location Plan - Drawing 1

Borehole Location Plan — Drawing 2

Borehole Location Plan and Profile — Drawing 3
Inferred Subsurface Profile — Drawing 4
Borehole Logs - Enclosures 1to 3
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD 54 mm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF B3.5kg. FALLING FREELY A
DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION ACHIEVED,
AVERAGE N VALUE IS DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT (51mm 0.D. 60° CONE ANGLE) DRIVEN BY 475 IMPACT

ENERGY ON ‘A’ SIZE DRILL RODS, THE RESISTANCE TO CONE PENETRATION IS MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m ADVANCE OF THE
CONICAL POINT INTO THE UNDISTURBED GROUND. o o

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.
CONSISTENCY: COHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH (cJ) AS FOLLOWS:

I &, (kPa) | 0-12 T "12-35 T 26-80 | 50-100__ | 300-200 >200
“LVERYSOFT | __SOFT | _FiRM___| . STFF | _VERYSTIFE HARD
DENSENESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:

N (BLOWS/0.3m 0-5 5-10 | 10-30 | ___30~50 | *50
VERY LODSE LOOSE | COMPACT | DENSE | VERYDENSE

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

RECOVERY: gghélgz%NREGOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE

MODIFIED RECOVERY: SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE
CORING RUN. THE ROCK QUALITY DESIGNATION (RQD), FOR MODIFIED RECOVERY IS;

L RQD (%) | 0-25 | 25-50 ! 50 -75 | 75-90 | ___90-100
|_VERYPOOR | PQOR 1 FAIR | GOOD } EXCELLENT
JOI NG AN ING:
SPACING S0mm 50 —~ 300mm 0.3m~1m im—3m >3m
JOINTING VERY CLOSE CLOSE MOD. CLOSE WIDE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING MECHANICAL PROPERTIES OF SOIL
SS  SPLIT SPOON TP THINWALL PISTON my  kPat COEFFICIENT OF VOLUME CHANGE
WS WASH SAMPLE OS OSTERBERG SAMPLE Ce 1 COMPRESSION INDEX
ST  SLOTTED TUBE SAMPLE RC ROCKCORE Ce 1 SWELLING INDEX
BS BLOCK SAMPLE PH  TW ADVANCED HYDRAULICALLY c, 1 RATE OF SECONDARY CONSOLIDATION
CS CHUNK SAMPLE PM  TW ADVANCED MANUALLY c, m¥s COEFFICIENT OF CONSOLIDATION
TW  THINWALL OPEN FS FOIL SAMPLE H m DRAINAGE PATH

T 1 TIME FACTOR

STRESS AND STRAIN U % DEGREE OF CONSOLIDATION
™ kPa PORE WATER PRESSURE ow kPa EFFECTIVE OVERBURDEN PRESSURE
& 1 PORE PRESSURE RATIO o, kPa PRECONSOLIDATION PRESSURE
o kPa TOTAL NORMAL STRESS % kPa SHEAR STRENGTH
s kPa EFFECTIVE NORMAL STRESS ¢ kPa EFFECTIVE COHESION INTERCEPT
© kPa SHEAR STRESS o e EFFECTIVE ANGLE OF INTERNAL FRICTION
o003 kPa PRINCIPAL STRESSES ¢, kPa APPARENT COHESION INTERCEPT
s % LINEAR STRAIN ds -° APPARENT ANGLE OF INTERNAL FRICTION
ene2a8s %  PRINCIPAL STRAINS w kPa RESIDUAL SHEAR STRENGTH
E kPa MODULUS OF LINEAR DEFORMATION % kPa REMOULDED SHEAR STRENGTH
c} kPa MODULUS OF SHEAR DEFORMATION S 1 SENSITIVITY =¢, /%,
B 1 COEFFICIENT OF FRICTION

PHYSICAL PROPERTIES OF SOIL

kg/m®  DENSITY OF SOLID PARTICLES

. | DENSTYOFSOLDPARTIOLES s 1% VODRATI G 1%  VOIDRATIO IN DENSEST STATE
s KN/m IT WEIGHT OF D PAI n 1, SITY = Cmx—8

~  kym® DENSITY OF WATER I =N DEX 4

v kNmM®  UNITWEIGHT OF WATER w 1% WATER CONTENT D mm  CGRANDAMETER

7 kym® DENSITY OF SOIL S %  DEGREEOF SATURATION Dn mm  nPERCENT-DIAMETER

y  kNm®  UNIT WEIGHT OF SOIL w %  LoubuMT C. 1  UNIFORMTY COEFFICIENT

s kg/m®  DENSITY OF DRY SOIL We %  PLASTICLIMIT h M HYDRAULIC HEAD OR POTENTIAL
%  KN/m®  UNITWEIGHT OF DRY SOIL Ws %  SHRINKAGE LIMIT a4  m's RATEOFDISCHARGE

sw  kg/m®  DENSITY OF SATURATED SOIL b %  PLASTICITY INDEX = (w, - we) v mis  DISCHARGE VELOCITY

Ta  kN/m®  UNIT WEIGHT OF SATURATED SOIL k1 LIQUIDITY INDEX= (w-we) e | 1 HYDRAULIC GRADIENT

7  kym®  DENSITY OF SUBMERGED SOIL 1 -CONSISTENCYINDEX=(w.-w)le %  mis  HYDRAULIC CONDUCTIVITY

¥  kN/m®  UNITWEIGHTOF SUBMERGEDSOIL e, 1%  VOID RATIO IN LOOSEST STATE i KN/m® SEEPAGEFORCE



coffey « geotechnics LOG OF BOREHOLE 01 10F 1

PROJECT; Geotechnical Investigation, Tunnelling for Sewer Crossing Hwy 7A DRILLING DATA

COFFEY SOIL LOG BH LOG GM209.GPJ COFFEY TEMPLATE.GDT 10/26/10

CLIENT: Smart Centres Method: Solid Stem Augering
PROJECT LOCATION: 1525 & 1535 Hwy 7 A, Scugog, Ontario Diameter: 120mm REF. NO.. GEOTMARKO0020SAA}
DATUM ELEVATION: Geodetic Date: October 8, 2010 ENCL NO.: 1
BOREHOLE LOCATION: North End of Tunnel
> DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGE PLOT = . r T
4 PLASTIC yoisture  LlauiDl |
m 5 £ D o @ & 1p [ corsr UF2) | e
2 2 Z| B [SHEAR STRENGTH (kPa) g b g =
ELEV 0 o] ————
DEPTH DESERLETION =& % 2E| E |o UNCONFNED  + FIELDVANE ¥ Dlsm(z;mm
glsle|. &8 8§ G |® QUOKTRIAXAL X LABVANE [ WATER CONTENT (%)
276.0{ Ground Surface 6|2| F [£3]|& m 20 4 60 80 100 10 20 30 xN/m?) |GR sA s cL
0.0 150mm TOPSOIL b |
FRL 2 1| ss| o o
clayey silt, trace sand, trace gravel |2
brown, stiff %
275.2 R
0.8| SAND and SILT !
(Glacial Till) l 2|8s| 48 275 ° 16 33 38 13
trace to some gravel and clay i
non-plastic, brown, dense to very Ay
dense
(SM/ML)
{ 3] S8S| 60 o
274
1 4| SS | 45 o 6 48 35 11
273.0 273
3.0 SAND B
trace silt;nd clay 5|SS| 4 o 08 8 5
?glg:g;;nc, brown, dense 89 W, L 272.4m
2722 O " [F1Oct 13, 2010
3.8] SANDY SILT Spoon wet at
(Glacial Titf) 79 |- || 272 o 38m
trace gravel, trace to some clay s
non-plastic, occasional silt seams
brown, very dense
(ML)
85 |3 o 5 34 47 14
= s
R N=
-9 0mmES °
270
o3
79 o
DX II
XX
269f—
2%
B2
DCX
R
50/ BxxXXXd o
40mi 2
R 268
S
o
%
R 267
507 B
266.6 b3 & P
9.4] END OF BOREHOLE ey T
- Borehole caved in at depth of
5.5m upon completion
- 19 mm dia. piezometer was
installed to a depth of 6. 1m.
Date W.L. Depth (m)
upon completion 3.1
Oct. 13,2010 36 | .
| |
GRAPH +3.X3' Numbers refer o¢=3% Strain at Failure

Z
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]

PROJECT: Geotechnical Investigation, Tunnelling for Sewer Crossing Hwy 7A DRILLING DATA

3

it

} . R

ﬁ

| =

L

L

= THEE T ]

|
L

CLIENT: Smart Centres Method: Solid Stem Augering
PROJECT LOCATION: 1525 & 1535 Hwy 7A, Scugog, Ontario Diameter: 120mm REF. NO.. GEOTMARKOD209AA
DATUM ELEVATION: Geodetic Date: October 13, 2010 ENCL NO.: 2
BOREHOLE LOCATION: North Shoulder of Highway
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES . RESISTANCEPLOT —— g M ool o | Rewarcs
MOISTURE =
m 5 2 2 % @ ® wo [MT comer M1 55 | A0
sy g, =5| 3 [SHEARSTRENGTH (kPa Be X w23 Sanived
DEPTH DESCRIGIGN | & 3 |ZE| & [o unconenen  + mELDVANE Y %
E = g . Elog @ |® aquick TRAXIAL  x LABVANE WATER CONTENT (%)
)
276.2| Ground Surface 2| F |#3|60| ® 20 4 & & 100 10 20 3 | umd) |oR A S cL
00| 150mm sand and grave! FILL
FILL 278
sand, trace siit and gravel iNIESSHEs0 i | e
275.6 brown, dense
0.7| FILL
silty clay, trace gravel, trace
organics 2|88 9 9
grey, stiff 275
2747
1.5 SANDY SILT g Atterberg Test
(Glacial Till) 41 3 | SS | 32 Conducted:
occasional to trace gravel, trace non-plastic
clay 1
non-plastic, brown, dense t 274
(L) Byl
@l 4| SS | 96 )
273.3 adl]
29| SAND S
trace silt, occasional gravel =
non-plastic, siit pockets, brown, -~ 5| ss| 8 273 T o
very dense B &
(SP-SM)
16| ss | 50/ | °
O 7 |w.L 2721 m
0} Oct 13, 2010
271.7 Spoon wet at
46| SANDY SILT : 47m
(Glacial Titf) 1 7]8s| 82 o 0 42 47 11
trace gravel, trace clay, Atterberg Test
non-plastic, occasional silt seam . Conducted:
brown, very dense 271 ron-plastic
(ML) % 50/
% | 8|ss 50mn; e
15 : 50/ -
1T 9 | SS {0mn 270 o
e 8t
I X
o
2 4-‘ 269
5 L
9] .
w
5 110 ss | SO/ o
o I
B
RE 268 |
E A
]
8 .
2 <
o] i
§ 267.0 | TN L 267 )
&| 9.2[ END OF BOREHOLE 00m g
0] - Borehole caved in at depth of [
9 7.3m upon completion
i3 - Uncaved portion of the borehole
8 was decommissioned by grout.
&) Date W.L Depth (m)
g upon completion 4.1 '
&
[T
: |
o I
GRAPH 3‘ % 3. Numbers refer o 83% Strain at Failure

NOTES to Sensitivity
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coffey

geotechnics

LOG OF BOREHOLE 03

1 OF 1

PROJECT: Geotechnical Investigation, Tunneling for Sewer Crossing Hwy 7A
CLIENT: Smart Centres
PROJECT LOCATION: 1525 & 1535 Hwy 7A, Scugog, Ontario
DATUM ELEVATION: Geodetic

BOREHOLE LOCATION: South End of Tunnel

DRILLING DATA

Method: Solid Stem Augering

Diameter: 120mm

Date: October 8, 2010

SOIL PROFILE

SAMPLES

(m)

ELEV
DEPTH

275.5

DESCRIPTION

Ground Surface

STRATA PLOT

NUMBER

TYPE

GROUND WATER
CONDITIONS

"N" BLOWS

03m

ELEVATION

REF. NO.. GEOTMARKO0209AA
ENCLNO.: 3

DYNAMIC CONE PENETRATION

1 1

RESISTANCE PLOT _2\

20 40 60 BP 190

NAI
LUMIT

O UNCONFINED
® QUICK TRIAXIAL

SHEAR STRENGTH (kPa)
+ FIELD VANE
X LABVANE

20 40 60

W,

80 100 10

\TURA!
PLASTIC poisTuRe  L1QUID
CONTENT

w

| e |
WATER CONTENT (%) Y

20

L REMARKS
AND
GRAIN SIZE
DISTRIBUTION

(%)

LIMIT
W

UNIT
WEIGHT

30 (kN/m®) |GR SA S1 CL

0.0

274.0

150mm TOPSOIL

FILL

clayey silt, trace sand, trace gravel
and limestone fragments

brown, firm to very stiff

-

SS

SSs

21

15

272.4

SANDY SILT

(Glacial Till)

trace gravel, trace to some clay
non-plastic, brown, compact to
very dense

(ML)

SS

29

SS

53

3.0

270.9

SAND

trace silt and clay
non-plastic, brown, dense
(SP-SM)

SS

30 2

Ss

46

266.2

SANDY SILT to SILT some sand
(Glacial Till)

trace gravel, trace to some clay
non-plastic, brown, very dense
(ML)

450 mm thick pocket of sand with
sift

92

S8

54

SS

78

SS

68

P 10

SS

80

& EE

SO

275

274

273

W. L. 2722 m
Oct 13,

27

270 f

0 24 59 17

2010.

1 88 (11)
Spoon wet at
3.7m

b 7~3-3

5731 7

3 18 65 14

£00

267

END OF BOREHOLE
- Borehole caved in at depth of
3.6m upon completion

- Borehole redrill to depth of 6.1m.
- 50 mm dia. monitoring well was
installed to a depth of 6.1m.

Date
upon completion
Oct. 13, 2010

W.L Depth (m)
33
33

|

+3 x

3. Numbers refer
to Sensitivity

o 8=3%

Strain at Failure

|
|
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Appendix B

Laboratory Test Results - Figures B1 to B4
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i
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