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Job No. 89 F 451 | 89-10-31

Mr. M. S. Devata, P.Eng.

Chief Foundations Engineer
Ministry of Transportation, Ontario
Room 315, Central Building

1201 Wilson Avenue

Downsview, Ontario

M3M 1J8

Dear Mr. Devata

Re: Geotechnical Investigation
High Mast Lighting and
Overhead Signs
Highway 17 and Champlain St.
District 9-Ottawa, W.P.11-81-02

We are pleased to present our report for the geotechnical
investigation carried out for the above noted praject as
authorized in Agreement Number 4238-9089-236.

The stratigraphy encountered at the site generally comprises
surficial sand and silt fills overlying a thin discontinuous silt
till veneer underlain by limestone bedrock. On the eastern part a
buried bedrock valley infilled with clay was encountered which
was not fully penetrated to the maximum explored depth of 12.8 m.
Groundwater is generally controlled by the topography and is
anticipated at shallow depths.

We consider that drilled foundations in bedrock and overburden
for the proposed high mast lighting and overhead signs can be
designed and installed with minimal problems. We consider that
use of liners and conventional pumping techniques will be
adequate to keep the holes open.

The report presents shear strength parameters locationwise for
the subsurface soils and rock for the design and construction of
the foundations for the proposed structures.

165 Carrwright Avenue, Jorontg, Ontario M4 TV5

Tl (416) 7855110 Fax: 1418) 785-5120
DFFICES 1N TORONTE, HAMILTON, KITCHENER, BARRIE USHAWA
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We believe this report has been completed within our terms of
reference and trust the information presented herein isg
sufficient for your requirements.

Should you have any questions, or when we may be of further
assistance to you during the construction phase of the project,
please do not hesitate to contact our office. We appreciate this
opportunity to be of service to the Ministry of Transportatman

Sincerely L

Peto MacCallum Ltd;ﬂww/fﬂwx

ﬂﬂwwﬁ
ray, P.Eng.

Vice President

Geotechnical Engineering

BRG :myb
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INTRODUCTION

Peto MacCallum Ltd. was authorized by The Ministry of
Transportation Ontario, Agreement Number 4238-9089-236 to
carry out a geotechnical investigation at the sites of the
proposed High Mast Lighting Structures and Sign Boards on
Highway 17 in the vicinity of Champlain Street in the City
of Ottawa, Ontario.

A total of fourteen (14) locations have been identified
for the High Mast Lighting Posts and six (6) locations for
the cantilever and overhead signs. Two of these locations,
A and B, for the sign posts are located on the ring road.

The purpose of the investigation was to determine the
subsurface soil/rock and groundwater conditions at every
designated location and based on this information to
provide geotechnical parameters pertaining to the design
and construction of the proposed structures.

FIELDWORK

The fieldwork for the investigation was carried out during
the period 89-08-31 and 89-09-21 and comprised twenty (20)
boreholes, put down to depths ranging from 1.25 to 12.80 m
below existing grade. Generally the boreholes were taken
down to refusal depth on probable bedrock. In the easterly

part; where a buried bedrock valley is recognized; the

boreholes terminated at depths ranging between. 10.05 and
12.80 m without attaining refusal, considered to be
adequate for the’purpose of this investigation., Borehole
locations are shown on the appended drawing 118102-A.
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Boreholes C-4-6, C~10-6 and CSE were moved from the
original locations due to operational reasons and the
Record of Borehole sheets indicate the new locations at
which drilling was carried out. The new locations together
with original locations are given below.

Original Location New Location
Borehole and Elevation and Elevation
C~4-6 N 5 037 838 E 381 285 N 5 037 837 E 381 28%
Elev. 61.85 Blev. 61.65 ‘
C-10-6 N 5 038 165 E 381 864 N %5 038 162 E 381 864
Elev, 59.50 Elev, 59.80
CSE N 5 038 081 E 381 544 N 5 038 085 E 381 542
Sta 9 + 925, 0/8 STA 9 + 921, 0/8
17.5 m LT C 17.9 m LT C
Champlain St. Champlain St.
Elev. 64.60 vElev. 64.60

The boreholes were advanced using CME-55 truck and track
mounted drillrigs equipped with continuous flight hollow
stem and solid stem augers supplied and operated by a
specialist drilling contractor.,

Samples of the overburden were secured at regular 1.5 m
intervals and where changes in the soil type occurred
thrbughout the depth explored. Standard penetration
resistance tests were carried out  during sampling
operations using conventional split spoon equipment. In
the boreholes where clayey soils were encountered
undisturbed thin wall Shelby tube samples were recovered
by advancing the sampling tube hydraullicaly. A total of
fourteen (14) thin wall undisturbed samples were recovered
for laboratory testing. Forty-one (41) field wvane tests
were carried out approximately at 3 m intervals to
determine the insitu strength of the clayey soil in
boreholes. Bedrock was proven in three of the boreholes by
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obtaining up to 2.55 m of BX core. In other boreholes
where refusal was encountered to augering additional
probing was done by moving the location and augering
without sampling to confirm probable bedrock.

The general water conditions in the open boreholes were
monitored during and on completion of drilling.
Piezometers were installed in boreholes C-10-6 and C-13-5
located in the buried bedrock valley for monitoring the
long term groundwater conditions.

The fieldwork was supervised throughout, by a member of
our engineering staff who directed the drilling and
sampling operations, documented the stratigraphy
encountered, monitored groundwater conditions and
processed the recovered samples.

The location and ground surface elevation of the boreholes
at the time of drilling were established in the field by a
survey crew from The Ministry of Tfanspartation Ontario.
Clearance of utilities was also arranged by the Ministry.
It is understood that all elevations referred to the
geodetic datum.

LABORATORY TESTING PROGRAM

All recovered samples were brought to our laboratory for
detailed visual examination and testing to confirm field
classification. The following tests were carried out:
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(i) Natural moisture content determinations on all
: recovered samples, with results shown on the
appended Record of Borehole sheets;

(ii) Eleven (11) grain size analyses with results
illustrated on Figures 1 to 4 and the appended
Record of Borehole sheets;

(iii) Fourteen (14) Atterberg Limits with results
presented on Table I, Figures 5 and 6 and the
appended Record of Borehole sheets;

(iv) Fourteen (14) "Quick" triaxial compression
tests on undisturbed thin wall Shelby tube
samples with results summarized on Table II
and shown on the appended Record of Borehole
sheets.

(v) One (1) organic content test on the peat
sample recovered from borehole C-4-6. The
result is noted on the Record of Borehole
sheet, '

(vi) Eighteen (18) unit weight determinations which
comprising one on the fill, three on the rock
cores and fourteen on the clay samples. The
results are presented on the appended Record
of Borehole sheets.

(vii) Three (3) compression tests on the rock core
: samples. The results are summarized on Table
I1T1.

SITE DESCRIPTION

The site is located along the existing,yintersaction of
Champlain Street and Highway 17 and about 4 km east of the
intersection, on the Township Line of Gloucester and
Cumberland in the Regional Municipality of Ottawa-
Carleton.
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Land use in the area is predominantly residential with
some commercial uses in the southwest and southeast
corners. Topography across the site is generally flat with
occasional shallow undulations caused by bedrock outcrops.

The site falls within the physiographic region generally
known as the "Ottawa Valley Clay Plains". In this area
ridges of rock or sand interrupt the clay plains. Bedrock
in the area investigated is generally close to the ground
surface, the exceptions being areas where ancient rivers
have scoured channels in the bedrock surface.

SUMMARIZED SUBSURFACE CONDITIONS

General

Reference is made to the appended Record of Borehole
sheets for details of the fieldwork, including soil
classifications, inferred stratigraphy, standard
penetration 'N' values, field vane test results, the
results of laboratory undrained shear strength testing,
moisture content determinations and Atterberg Limit test
results, together with groundwater observations in the
open boreholes and installed piezometers. Ground surface
elevations and locations are also marked on the Record of
Borehole sheets.

The stratigraphy at the site generally comprises surficial
topsoil and pavement at some locations both underlain by
very loose to very dense fill. The fill comprised sand
with silt, some clay, trace of gravel and clayey fill with
sand and gravel.
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Deposits underlying the fill vary from very loose sandy
silt to compact to very dense sandy'silt till across the
greater part of the site. The bedrock surface undulates
significantly and was encountered at depths ranging from
1.25 to 4.55 m. In the eastern portion of the site, an
infilled abandoned river channel filled with a clay
deposit was encountered. The clay was not fully penetrated
at a depth of 12.8 m. In several cases the fills were
resting directly on rock. The various soil types
encountered are as follows:

Overburden
5.2.1 Topsoil

Surficial topsoil consisting of variable
proportions of silt, silty clay, sandy silt,
clay and silt was noted in boreholes C-1-5, C-
2-5, C~9-5, (C~13-5, and C-14-4 outside the
paved areas. The colour varied from 1light
brown to dark brown with the organic content
from low to high, The thickness varied from
100 to 750 mm.

5.2.2 Pavement Structure

A 50 mm thick asphalt surfacing was noted in
boreholes C-6-6 and CSW and was underlain by
sand and gravel fill. Elsewhere surficial
asphalt surfacing was not present. The
composition of the granular materials was
brown sand and gravel with trace of silt in a
moist state. The total depth was 150 mm in
Borehole C-6-6 and 650 mm in borehole CSW.
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Sandy Silt, Clayey Silt, Fine Sand,
Some gravel (Fill)

This surficial fill was encountered in all the
boreholes 1located within the roadway
embankment. Fill was not encountered in
boreholes C-1-5, C-2~5, C-13~5 and C-14~4. The
composition varied from sand and gravel to
clay, with wvarying silt fractions, the
predominant fraction being silty fine sand.
Minor amounts of organics and topsoil
inclusions were noted at some locations.
Limestone gravel, cobbles and boulders with
traces of silt and sand were noted in borehole
C-12-5. The total thickness varied from 0.85
to 2.30 m. At several locations a distinct
zoning of the fill with depth was noticed and
is indicated on the Record of Borehole- Sheets.
Grain size distribution curves for typical

£ill samples are shown on Figures 1 and 2. The

relative density of this deposit generally
varies from-very loose to compact. However,
standard penetration ' 'N' wvalues range from 1
to more than 50 blows per 0.3 m. The higher
values reflect gravel and boulder content
rather than the insitu density of the fill.

Peat

Very loose, dark brown, highly organic fibrous
peat was noted in borehole C-4-6 underlying
the surficial fill. The thickness of this
deposit was 0.95 m. The organic content was
measured in the laboratory to be 65%. Standard
penetration 'N' values were 2 blows for 0.3 m
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penetration of the sampler. A moisture content
of 251% was measured.

Clay

Grey ‘inorganic clay of high plasticity was
encountered in boreholes C-8-6, C-9-5, C-10-6,
C~11-5, C-12-5, (C~13-5 and C-14-4 located
within the buried bedrock wvalley in the
easterly part of the site, under the surficial
fills and topsoil at depths ranging from 0.15
to 1.75 m. The first borehole C-8-6 executed
in this area was sampled to a maximum depth of
12,80 m. Other boreholes were terminated at
10.05 m depth without fully. penetrating the
deposit as this depth was considered adequate
for the purpose of the investigation. However,
in the boreholes located at the fringes of the
buried bedrock wvalley the clay unit was
underlain by sandy silt at a depth of 2.65 m
in borehole C-2-5 and sandy silt till in
boreholes C-7-5 and CSE at depths of 2.15 and
2.30 m. These boreholes were taken down to
refusal on probable bedrock at depths of 4.55,
2.50 and 2.50 m respectively.

The clay is highly plastic and contained many
clayey silt and silty clay seams. Atterberg
limits for this material are plotted on
Figures 5 and 6 and presented on Table I. The
Atterberg Limits are between 47 and 57 for the
Liguid Limit and between 20 and 31 for the
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Plasticity Index. The water contents ranged
from 48.3 to 7.2% and are at and above the

liquid 1limit. The grain size distribution
envelope is given in Figure 3.

Standard penetration 'N' values ranged from
less than 1 (weight of hammer) to 11 blows per
0.3 m. The total of forty-one (41) field vane
tests gave shear strength values ranging from
50 to 100 kPa and the sensitivity ranged from
2 to 26. As the clay is sensitive standard
penetration 'N' values are not considered to
be reliable and based on the field vane tests
the consisténcy of the clay is rated as firm
to stiff.

Quick undrained triaxial ‘compression tests
conducted on fourteen (14) thinwall tube
samples gave C, values in the range of 25 to

67 kPa confirming the clay deposit to be

generally firm to stiff.

Sandy Silt

Underlying the clay deposit, loose grey sandy
silt with some clay and a trace of gravel was
noted in borehole C-2-5. The thickness of this
deposit was 1.90 m. The standard penetration
'N' values were 4 and 5. The water contents
for the two samples were 16.5% and 17.2%
respectively.
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Sandy Silt (Glacial Till)

Sandy silt till was noted overlying bedrock in
boreholes C-1-5, C-4-6, C-5-5, C-6-6, C-7-5,
CSW, CSE, and 0SS where refusal to augering
and sampling occurred at shallow depths. This
deposit had traces of clay and variable gravel
content and was noted to be non-cohesive. In
several of the boreholes cobble and boulder
sizes were present with depth. Grain size
distribution curves for two representative
samples are given in Figure 4. The water
contents are in the range of 8 to 30%.

Standard penetration 'N' values rangéd from 3
to more than 50 blows per 0.3 m penetration of
the sampler. The low values of 3 and 8 noted
in boreholes C~5-5 and 0SS are probably caused
by disturbance while placing the fills above
the till. The relative density of this deposit
is classified as dense to very dense based on
standard penetration 'N' values greater than
30 in all other cases.

Bedrock was proven in boreholes C-6-6, C-4-6 and C-2~5 at
depths of 2.90, 3.05 and 4.55 m below the surface by
recovering BX size rock core, in lengths of 2.55, 1.55 and
1.90 m respectively. The bedrock is grey limestone of the
Ottawa formation. Occasional thin bands of shale 1 to 5 mm
thick were noted in the rock cores.
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Rock cores indicated moderate weathering in the upper 1 m
with unweathered rock below. Rock tore recovery varied
from 90 to 100%. Bedrock quality is assessed as fair to
good based on rock quality designation (RQD) values
ranging from 54 to 90%. Unconfined compression tests
carried out on three (3) selected rock cores gave
compressive strength values in the range of 13.6 to 20.8
MPa indicating weak rock as per Table 3.4 of Canadian
Foundation Engineering Manual, 2nd Edition. However,
harder zones are noted in rock cores.

Where boreholes met refusal it is presumed that refusal is
on bedrock. Confirmation was obtained by moving the
drillrig and augering in the vicinity without sampling.

It appears that in the easterly part of the project site

the bedrock surface is depressed due to an abandoned river

channel infilled by \clay deposits. Boreholes in these

areas were terminated at a maximum depth of 12.8 m without-
attaining refusal to augering.

.Groundwater Conditions

The groundwater table tends to reflect surface topography.
The water table was not intersected in many of the
boreholes where rock was at shallow depth on the high
ground. The observations made in the open boreholes are
presented on the Record of Borehole sheets.

Piezometers were installed in boreholes C-13-5 'and C-10-6
within the buried bedrock valley to establish the
groundwater table. Readings taken 24 hours after
installation recorded groundwater elevations of 55.40 and
58.22 m at depths of 1.28 and 4.40 m respectively below
ground level. '
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DISCUSSION AND RECOMMENDATIONS

General

It is proposed to construct foundations for fourteen (14)
high mast lighting structures and six (6) cantilever and
overhead signs along Highway 17 in the vicinity of
Champlain Street and on the ring road in the City of
Ottawa, Ontario.

The subsoil was investigated to a maximum'depth of 12.8 m.
Underlying surficial sandy silt and fine sand f£ills
limestone bedrock was interpreted in the majority of the
boreholes. A thin discontinuous veneer of sandy silt till
was noted immediately overlying bedrock. On the eastern
part of the site a buried channel infilled with clay was
found. The groundwater level is variable and generally
follows the topography and where encountered was between
1.28 and 4.40 m depth at the time of the investigation.

Design Parameters

The following recommendations are made pertaining to the
design and construction of the proposed foundations.

Surficial fills due to their heterogeneous nature and low
relative density are considered to be unreliable to
provide strength for the foundations. We recommend that
the contribution from these fills to the overall
foundation capacity be neglected. Topsoil being a loose
surficial deposit of small thickness is also to be
neglected.
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The upper 1.8 m of the clay deposit is subject to frost
action and wetting and drying and hence should not be
considered in evaluating the foundation capacity.

Peat was recognized in one borehole (C-4-6 only and the
thickness was 950 mm. This deposit was very loose and
saturated. We recommend that contribution from this
material to the foundation capacity be neglected.

No shear strength parameters are given for the above
materials.

Shear strength parameters for the design of the high mast
and overhead signs are given locationwigé in Appendix I,
enclosed. These parameters are based on overall
interpretation of both the field and laboratory
investigation results, and the general geology of the
area. A factor of safety is not included in the design
parameters recommended.

Construction Recommendations

We consider that construction of drilled pier foundations
for the proposed structures will be relatively
straightforward.

Boulders and cobbles are to be anticipated in the
surficial fills and in the till overlying bedrock. Some
amount of caving of the fill, loose silts and sands is to
be expected, together with seepage water perched on top of
bedrock. These factors will require the use of temporary
liners sealed into the bedrock.
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The boreholes did not reveal any conditions requiring
special measures in installing foundations in the clay
stratum. However, we recommend the use of liners to
prevent 'squeezing' of clay into the open hole. Due to the
low permeability of the clay, we do not anticipate
significant groundwater problems requiring special
measures. Any ingress of water into the drilled holes can
be handled by conventional pumpihg techniques, both in the
clay and in bedrock.

We recommend leaving the 1liners ih the clay deposit as
withdrawing them will result in loss of shear strength due
to the highly sensitive nature of the c¢lay and may cause
'necking' during placement of concrete.

All construction operations are to be carried out in

accordance with The Ontario Occupational Health and Safety

Act, 1981.
Your very truly

Peto MacCallum Ltd.

G. D. Prasad,)P En i
Senlor Eng1newr

"""""

“astadlr E“u
Mandger "~ Toronto
'Mﬁeotechnlcal Engineering

GDP:myb

orman, P.Eng
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DTPL

APL

WITPL
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ABBREVIATIONS USED IN THIS SUMMARY

unit weight of soil or rock
unit weight of submerged soil or rock

apparent angle of internal friction

- apparent cohesion

Drier Than Plastic Limit
About Plastic Limit

Wetter Than Plastic Limit



e i o -8
A o ! o AL e e B L L o o i R e e L LA .

WP 11-81-02 DIST 9 HWY 17

BOREHOLE C-1-5
Elev. 59.75 TLoc: N 5 037 696 E 380 912

Recommended
Shear Strength
Depth Elevation Description Parameters Remarks
(m) (m) : :
0.00-0.15 59.75-59.60 Silt topsoil ingsignificant Moist

0.15~1,25 59.60-58.50 Very dense sandy

y = 20.4 kN/m3 Moist
silt (Glacial till) g °
. c

32
0 kPa

H oo

1.25 58.50 Probable Limestone ' 15.8 kN/m3 Water table

Yy = ,
End of Hole Bedrock = 25.6 kN/m3 not en-
: 3 = 09 countered
¢ = 500 kPa
BOREHOLE C-2-5
Elev. 59.30 Loc: N 5 037 767 E 381 036
Recommended
Shear Strength
Depth Elevation ‘Description Parameters Remarks

(m) (m)
0.00-0.60 59.30-58.70 Silty clay topscil, insignificant WTPL

organic
0.60-2.65 58.70~56.65 Stiff clay Y =15.6 kN/m3  WTPL
g =0
¢ = 40 kPa
2.65-4.55 56.65-54.75 Loose sandy silt Y' = 7.3 kN/m>_ saturated
y = 17.1 kN/m3
g = 26°
¢ = 0 kPa
4.55-6.45  54.75-52.85 Limestone bedrock y' = 15.8 kN/m3  wWater level
End of Hole - Moderately weather- y = 25,6 kN/m3  at 56.55
ed to unweathered @ = 0° '
¢ = 500 kPa



BOREHOLE C-3-5

Elev. 60.85 Loc: N 5 037 836 E 381 152
Recommended
Shear Strength
Depth Elevation Description Parameters Remarks
(m) ‘ (m)
0.00~1.40 60.85-59.45 Sandy silt (fill) insignificant moist
organic
1.40 59.45 Probable Limestone y' = 15.8 kN/m3 Water table
End of Hole Bedrock y = 25.6 kN/m3 ‘not en-
g = 0° countered
¢ = 500 kPa
BOREHOLE C-4~6
Elev. 61.65 Loc: N 5 037 837 E 381 285
Recommended
\ Shear Strength
- Depth Elevation Description Parameters Remarks
(m) (m)
0.00~-1.35 61.65-60.30 Clayey silt (fill), insignificant APL
trace organic '
1.35-2.30 60.30-59.35 Peat insignificant moist
2.30-3.05 59.35-58.60 Compact to dense y' = 9.4 kN/m
sandy silt Yy = 19 2 kN/m3 saturated
(Glacial till) g = 30°
¢ = 0 kPa
3.05-4.60 58.60-57.05 Limestone bedrock ' = 15.8 kN/m3 Water level
End of Hole Moderately weather- + = 25.6 kN/m3 at 59.25
ed to unweathered J = 00
¢ = 500 kPa
BOREHOLE (C~-5-5
Elev. 64.45 Loc: N 5 037 973 E 381
' Recommended
. Shear Strength
Depth Elevation Description Parameters Remarks
(m) (m)
0.00-2.30 64.45-62.15 Fine sand (£ill) ingignificant moist
2.30-2.75 62.15-61.70 Very loose sandy = 17 1 kN/m wet
silt (Glacial Till) ﬂ = 279
¢ = 0 kPa



BOREHOLE C-5~5 con't

Elev. 64.45 Loc: N 5 037 973 E 381 367
Recommended
Shear Strength
Depth Elevation Description Parameters Remarks
-{(m) (m)
2.75 61.70 Probable Limestone v ' = 15.8 kN/m3 Water table
End of Hole Bedrock Yy = 25.6 kN/m3 not en-
g =0° countered
¢ = 500 kPa
BOREHOLE C-6-~6
Elev. 65.90 Loc: N 5 038 018 E 381 484
Recommended
Shear Strength
Depth -Elevation Description Parameters Remarks
(m) (m) '
0.00-0.15 65.90-65.75 Pavement structure insignificant
0.15-1.50 65.75-64.40 Fine sand (fill) insignificant Moist
1.50-2.90  64.40-63.00 Dense sandy silt - y = 20,4 kN/m3 moist to
(Glacial Till) g = 320 wet
scattered boulders ¢ = 0 kPa
2.90-5.45  63.00-60.45 Limestone Bedrock ' = 15.8 kN/m> Water table
End of Hole Moderately weather- = 25.6 kN/m3 not en-
ed to unweathered & = 09 countered
¢ = 500 kPa
BOREHOLE C=-7~%
Elev. 64.10 Loc: N 5 038 086 E 381 588
' Recommended
Shear Strength
Depth Elevation Degcription Parameters Remarks
(m) {(m)
0.00-0.55 64,.10-63.55 Sand and gravel insignificant moist
(£i11)
0.55-1.50 63.55-62.60 Sandy silt (£ill) insignificant moist
1.50-2.15 62.60-61.95 Stiff clay y =15.6 kN/m3 DTPL
g =0
¢ = 60 kPa
2.15-2.50  61.95-61.60 Compact sandy silt y = 19,2 kN/m3 wet
(Glacial Till) g = 30°
scattered boulders ¢ = 0 kPa
¢ = 500 kPa



BOREHOLE C~7-5 con't

Elev. 64.10 Loc: N 5 038 086 E 381 588
Recommended
Shear Strength
Depth Elevation Description Parameters Remarks
(m) (m)
2,50 61.60 Probable Limestone v = 15.8 kN/m3 Water table
End of Hole Bedrock = 25.6 kN/m3 not en-
a’ = (9 countered
¢ = 500 kPa
BOREHOLE C-8-6
Elev. 63.50 Loc: N 5 038 138 E 381 592
Recommended
Shear Strength -
Depth Elevation Description Parameters Remarks
(m) (m)
0.00-0.60 63.50-62.90 Sand and gravel insignificant moist
(£i11)
0.60-1.50 62.90-62.00 Fine sand (fill) insignificant moist to
1.50-12.80 62.00-50.70 Stiff clay ‘ y' = 5.8 kN/m3_ WTPL
End of Hole - \ Y = 15.6 kN/m3 |
g = 0° Water level
c = 40 kPa not estab-
lished
BOREHOLE C-9-5
Elev. 63.10 Loc: N 5 038 181 E 381 696
Recommended
, Shear Strength
Depth Elevation Description Parameters Remarks
(m) (m)
0.00-1.75 63.10-61.35 Silty sand (fill) insignificant moist to
1.75-10.05 61.35-53.05 Stiff clay y' = 5.8 kN/m33 WTPL
End of Hole y = 15.6 kN/m” Water level
g = 0° not estab-
¢ = 40 kPa lished




BOREHOLE C~10-6

Elev. 59.80 Loc: N 5 038 162 E 381 864
Recommended
Shear Strength
Depth Elevation Description Parameters Remarks
(m) (m) ,
0.00~-1.35 59.80-58.45 Clayey silt (£ill), insignificant APL
organic ,
1.35-10.05 58.45-49.75 Stiff clay y' = 5.8 kN/m3_  wWrpL
End of Hole y = 15.6 kN/m3 wWater level
g = 0° at 55.40,
¢ = 40 kPa unstable
(Piezo)
BOREHOLE C-11~%
Elev. 61.45 Loc: N 5 038 263 E 381 920
Recommended
: Shear Strength
Depth Elevation Description ' Parameters Remarks
(m) (m) ,
0.00-1.35 61.45-60.10 Sandy silt (£fill) insignificant moist to
wet
1.35-10.05 60.10-51.40 Stiff clay y' = 5.8 kN/m3  WIPL
- End of Hole = 15.6 kN/m” Water level
5 = 0© not estab-
¢ = 40 kPa lished
BOREHOLE C-12-5%5
Elev. 60.55 Loc: N 5 038 323 E 382 028
Recommended
' Shear Strength
Depth Elevation Description Parameters Remarks
(m) (m)
0.00-1.10 60.55-59.45 Limestone gravel, insignificant moist
cobbles and
boulders (f£ill)
1.10-10.05 59.45-50.50 Stiff clay ¥ = 5.8 kN/m33 WIPL
End of Hole = 15,6 kN/m” Water level
J = 0° not estab-
¢ = 40 kPa lished



BOREHOLE C-13~5

Elev. 59.50  Loc: N 5 038 386.5 E 382 146.5
‘Recommended
Shear Strength
Depth Elevation Description Parameters Remarks
(m) (m)
0.00-0.75 59.50-58.75 Silt and clay insignificant WTPL to APL
topsoil, organic
0.75-10.05 58.75-49.45 Stiff clay y' = 5.8 kN/m3_ WTPL
End of Hole y = 15.6 kN/m> Water level
g = 0° at 58.22
c = 60 kPa (Piezo)
BOREHOLE C~14-4
Elev. 53.65 Loc: N 5 040 159 - E 384 639.5
. Recommended
Shear Strength
Depth Elevation Description Parameters Remarks
(m) (m)
0.00~0.15 53.65-53.50 Silt and clay insignificant DTPL
- topsoil, organic
0.15-10.05 53.50-43.60 Stiff clay Y = 5.8 kN/m3_  APL to WIPL
End of Hole / y = 15.6 kN/m3 Water level
g = 0° not estab-
¢ = 60 kPa lished
BOREHOLE CSW
"~ Elev. 65.20 Loc: N 5 038 074 E 381 505
Sta 9 + 916 0/S 20.0 m RT b of Champlain St.
' . Recommended
Shear Strength
Depth Elevation Description Parameters Remarks
(m) {m)
0.00-0.65 65.20-64.55 Sand and gravel insignificant = moist
. (£i11)
0.65-1.50 64.55-63.70 Sandy silt (£ill), insignificant wet
- scattered cobbles
1.50-2.00 63.70-63.20 Dense sandy silt y = 20,4 kN/m3 moist to
(Glacial Till) g = 32° wet
c = 0 kPa
2.00 63.20 Probable Limestone ' = 15.8'km/m§ Water table
End of Hole Bedrock y = 25.6 kN/m°® not en-
g = 0° countered
¢ = 500 kPa



Ai?

BOREHOLE CSE

Elev. 64.60 Loc: N 5 038 085 E 381 542
Sta 9 + 921 0/S 17.5 m LT b of Champlain St.

Recommended
' Shear Strength
Depth . Elevation Description Parameters . Remarks

(m) (m)
0.00-1.50 64.60-63.10 Sandy silt (fill) insignificant moist

1.50-2.30 63.10-62.30 Stiff clay Yy = 13.5 kN/m3 DTPL
g =0
¢ = 60 kPa
2.30-2.50 62.30-62.10 Compact sandy silt y = 19,2 kN/m3  moist to
(Glacial Till) g = 30° wet
¢ = 0 kPa
2.50 62.10 Probable Limestone +y' = 15.8 kN/m3 Water table
End of Hole Bedrock = 25.6 kN/m3 not en-
5, = 0° countered
¢ = 500 kPa

BOREHOLE OSN

Blev. 61.30 Loc: N 5 037 699 E 380 998
- Sta 9 + 365 O/8 7.5 m LT b HWY 17 E.B.L.

Recommended
Shear Strength
Depth Elevation Description Parameters Remarks
{m) (m)
0.00-0.75 61.30-60.55 Sand and gravel insignificant moist

(£i11)
0.75-2.40 60.55-58.90 Silty clay (fill) insignificant  APL

2.40-2.80 58.90-58.50 Boulders insignificant
2.80 58.50 Probable Limestone ' = 15.8 kN/m3 Water table
End of Hole Bedrock = 25,6 kN/m3 not en-
: J' = 0° countered
¢ = 500 kPa



BOREHOLE 0SS

Elev., 59.75 "Loc: N 5 037 677 E 381 110 .
Sta 9 + 365 0O/S 17 m RT b HWY 17 E.B.L.

Recommended
‘ Shear Strength
Depth Elevation Description Parameters Remarks
(m) (m)
0.00-0.30 59.75-59.45 Sand and gravel insignificant ‘moist
(£i11)
0.30-2.30 59.45-57.45 Clay (fill) insignificant APL
2.30-3.30 57.45-56.45 Loose to compact Y = 8.0 kN/m3_ wet
sandy silt Y = 17.8 kN/m3
(Glacial Till) g = 27°
' ¢ = 0 kPa
3.30 56.45 Probable Limestone ' = 15.8 kN/m3 Water level
End of Hole Bedrock y = 25.6 kN/m® at 57.10
g =0 ' )
¢ = 500 kPa
BOREHOLE A

Elev. 63.60 Loc: N 5 037 902 E 381 473 ,
Sta 9 + 868 0O/S 1.25 m RT b Ring Road

Recommended
Shear Strength
Depth Elevation Desc¢ription Parameters Remarks

(m) (m) ,
0.00-0.75  63.60-62.85 Sandy gravel (fill) insignificant  moist
0.75-1,75 62.85-61.85 Clay, silt and sand insignificant moist

(Fill)
1.75 61.85 Probable Limestone y' = 15.8 kN/m> Water table
End of Hole Bedrock Yy = 25.6 kN/m®> not en-
g = 0° countered
¢ = 500 kbPa



BOREHOLE B

Elev. 63.90 Loc: N 5 037 930 E 381 519
Sta 9 + 932 b Ring Road

Recommended
Shear Strength
Depth Elevation Description : Parameters Remarks

(m) (m)
0.00~0.75 63.90-63.15 Sandy gravel (fill) insignificant moist
0.75-2.30 63.15-61.60 Clay, silt and sand insignificant moist

(£il11)
2.30 61.60 Probable Limestone «y' = 15.8 kN/m3 Water table
End of Hole : Bedrock y = 25.6 kN/m3 not en-
‘ g = 0° countered
¢ = 500 kPa
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Job No. 89 F 451

Date: October, 1989
TABLE | '

ATTERBERG LIMIT TEST RESULTS

HIGH MAST LIGHTING AND OVERHEAD SIGNS
HIGHWAY 17 AND CHAMPLAIN STREET
DISTRICT 9 - OTTAWA

BOREHOLE  SAMPLE  DEPTH NATURAL  LIQUID  PLASTIC PLASTICITY REMARKS
NO. NO. WATER LIMIT LIMIT INDEX
CONTENT .
(w) (L) ("p) (p)
(m) 3
c-8-6 6 6.10 to 6.70 66.5 49 25 24 Clay
C-8-6 9 10.65 to 11.30  48.3 a7 25 22 Clay
c-9-5 3 2.30 to 2.85 51.1 57 31 26 Clay
c-9-5 7 7.60 to 8.25 53.6 49 22 27 Clay
C-10-6 4 4.25 to 5.05 59.7 48 24 24 ‘ Clay
c-10-6 6 7.60 to 8.25 65.0 49 24 . 25 Clay
c-11-5 3 3.05 to 3.50 68.7 55 24 31 Clay
c-11-5 5 6.10 to 6.70 60.4 50 26 24 Clay
c-12-5 3 3.05 to 3.50 67.1 51 26 25 Clay
c-12-5 6 7.60 to 8.05 70.2 52 32 20 Clay

con't



BOREHOLE SAMPLE DEPTH NATURAL LIQUID PLASTIC PLASTICITY REMARKS

NO. NO. WATER LIMIT LIMIT INDEX
CONTENT .
. (W) (Y1) (Yp) Upy
(m) %
C~13-5 4 4.55 to 5,05 67.2 50 : 28 22 Clay
C~13-5 6 7,60 to 8,05 70.0 54 27 27 Clay
C-14-4 4 4,55 to 5,05 60.7 48 22 26 Clay
C=-14~4 6 7.60 to 8.05 68.9 48 26 22 Clay



Job No. 89 F 451

TABLE 11 Date: October, 1989

" L

HIGH MAST LIGHTING AND OVERHEAD SIGNS
HIGHWAY 17 AND CHAMPLAIN STREET
DISTRICT 9 - OTTAWA

NATURAL DEGREE CELL FAIL~-

WATER UNIT WEIGHT VOID oF PRES~ URE SHEAR

CONTENT WET DRY RATIO SATUR- SURE STRAIN STRENGTH
BOREHOLE SAMPLE DEPTH (w) (v ). {y d) (e) ATION (o 3) (e £) (1 £)

(m) % (kN/m?)  (kN/m~) (%) (kPa) (%) (kPa)

C-8-6 6 6.10 to 6.70 66.5 15.8 9.5 1.78 100 101 4.5 45
C-8-6 9 10.65 to 11.30 48.3 15.5 "10.5 1.52 86 171 3.7 44
C~9-5 3 2.30 to 2.85 . 51.1 15.5 10.2 1.59 87 40 9.5 26
C-9~5 7 7.60 to 8.25 53.6 15.6 10.2 1.60 90 124 5.2 43
C-10-6 4 4.25 to 5.05 59.7 16.2 10.2 1.60 100 75 3.7 29
C-10~6 6 7.60 to 8.25 65.0 15.7 9.6 1.77 99 124 4.5 52
C-11-5 3 3.05 to 3.50 68.7 15.9 9.4 1.81 100 52 4.1 25
€-11-5 5 6.10 to 6.70 60.4 15.5 9.7 1.73 94 99 3.3 52
C~-12-5 3 3.05 to 3.50 67.1 16.0 9.6 1.76 100 52 3.8 60
C-12-5 6

7.60 to 8.05 70.2 - 15.1 8.9 1.98 96 119 8.9 54



Job No. 89 F 451

Date: October, 1989
TABLE 11 (contd)

NATURAL DEGREE CELL FAIL-
WATER UNIT WEIGHT VOID OF PRES- URE SHEAR
\ - CONTENT WET DRY RATIO SATUR- SURE STRAIN STRENGTH
BOREHOLE SAMPLE DEPTH (W) vy ). (v d) () ATION (03) _(ecf) (1 £)
(m) L (kN/m”)  (kN/m>) (%) (kPa) (%) (kPa)
c-13-5 4 4.55 to 5.05 67.2 15.6 9.3 1.83 99 75 4.5 46
C-13-5 6 7.60 to 8.05 70.0 15,7 9.2 1.86 100 124 4.4 67
Cc-14-4 4 4.55 to 5.05 60.7 16.5 10.3 1.56 100 79 4.5 54
C-14-4 6 7.60 to 8.05 68.9 13.6 8.2 2,23 83 107 3.4 61



Job-No. 89 F 451
Date: October, 1989
TABLE 11 ,

COMPRESSION TEST RESULTS ON ROCK CORES

HIGH MAST LIGHTING AND OVERHEAD SIGNS
HIGHWAY 17 AND CHAMPLAIN STREET
DISTRICT 9 -~ OTTAWA

BOREHOLE DEPTH UNIT WEIGHT COMPRESSIVE STRENGTH

NO. N ~ REMARKS

, (m) (kN/m~) (MPa)
C~6-6 4.95 to 5.05 26.05 20.8 Limestone with Shale Seams
C-4-6 3.80 to 3.90 25.21 14.4 Limestone with Shale Seams

Cw2«5 6.20 to 6.35 25.63 . 13.6 Limestone with Shale Seams



7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM.
SAND GRAVEL
CLAY & 5SUT - - E ¢
Fine | Medium | Coarse ine oarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)
! 2 y 485 10 20 30 4050 5um BOwm I00um  600um Ligmm  2.36mm 9.5 mm 19.0snm 375mm - 6.0 mm

100 l l I ' I l ” li'ﬁum 106 um ZSOv'm 425um 850 am 2.00mm 4.75mm 13.2mm 26.5mm 53,0MWJ 75%mm

90 . [] / 10

80 // : 20

70 30
o 890 400
z z
a e
g k
o o

50 50
z LEGEND 5
L") / w
w BH |{SAMPLE SYMBOL a
& 40 60 =

p CSE |
30 , e 0
Py
i
Lowet

20 = \ 80

10 4! 90

b il i _ 100

| z 3 48 i0 20 30 40 270 200 140 100 6050 40 30 20 16 08 4 WY Yty a2l gt

MINISTRY SIEVE DESIGNATION {Imperial)

CEE GRAIN SIZE DISTRIBUTION FIG No |

Trangportation
SANDY SILT (FILL) WP 11-81-02
WITH SOME CLAY, TRACE OF GRAVEL

Ontario




' /7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SUT - - F; T
Fine | Medium | Coarse ine oarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION [ Metric}
! 2 3 45 o 20 30 4050  gsum 150mm 300um  600um  LiBmm  2.36mm 9.5mm 9Omm  37.5mm  63.0mm
100 l l l l 1 l ” 53pm 106 um 256u‘m 475 um 830 um 2,’0C‘mm L?Sm 13.2 mm 26,5 mim 53.0m 75.%mm
. I —
A

90 /l 1o

80 : l _ _ 20

70 ' } 30

60 . 40 0
2 g
2 z
2 -
2 e
a B -5

50 T 50 .
2 [ LEGEND s
= / BH |SAMPLE SYMBOL &
& 40 : 60 &

/ C-6-6| |
. / , .
. /j
20 » 0
10 B ..o 90
MMM
0 100
" 2 1 45 10 20 30 40 270 200 140 100 6050 40 30 20 16 08 F ANV A N LR U S LR 8 &

MINISTRY SIEVE DESIGNATION (imperial)

Ministry of GRAIN SIZE DISTRIBUTION FIG No 2

Transportation _ p 8
SAND (FILL) WP N-9-02
WITH SILT, SOME CLAY, TRACE OF GRAVEL

Ontario




WP 11-81-02

7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine l Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION [ Metric}
| 2 3 4 8 10 20 30 40 50 7Sum 150um 300 m 600 um 1L 1B mm 2.36mm 9.5mm 19.0 men 37.5mm &30 mm
100 ’ ! l l l l 53 um 106pm 2501}&\ 435 um 850 um 2.00mm A.75mm 13,2 o 26.5 mmi 53.0mm 75.0mm
ye- 0
90 1o
80 20
7 30
&0 j 40 O
ER ¢ E
2 z
= ™)
50 i 50
z LEGEND z
= BH  |SAMPLE SYMBOL &
s 40 ﬂ 650 &
&t
o
30 {S" 70
(.Op
o)
20 80
| _ TOTAL SEVEN TESTS
10 90
° ] 100
1 2 3 45 i) 20 30 40 270 200 140 100 080 40 30 20 16 108 4 LAV A L LA+ -
MINISTRY SIEVE DESIGNATION [ imperial)
- Ministry of FIG No 3
Minstryof GRAIN SIZE DISTRIBUTION

Ontario

CLAY
WITH LAYERS OF CLAYEY SILT




7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fie Medivm [ Coorse Fine ] Coarse
GRAIN SIZE 1N MICROMETERS MINTISTRY SIEVE DESIGNATION [ Metric) o
i 2 35 45 1o 20 80 4050  75im 150 e 300um S001m 1, 18 e 2.36mm _ 9.5 mm 19.0 mm 375mm  63.0mm
160 I sjum | 1080m 2504n_425um 850 um 2,04 mm 4.75mm Bamm | 265mm | 530mm] 75.0mm
Q
80 / 1o
e
80 4 // // 20
70 / /, 30
/’ /’/
/
o S0 /.-"/ 400
z z
b 7 L <
g v =il i
50 pd 50
Z ) LEGEND 5
& / BH |SAMPLE SYMBOL QE
& 40 - 6o &
) c-1-5| |
AT 7/ c-6-6| 2
30 . 70
20 — ‘ﬁ“/ "/ 80
i -
{0 _._,.M"'p- 90
0 100
1 2 3 a4 s 10 20 30 40 270 200 140 100 050 40 30 20 16 ‘o8 4 A A TR L AR S/
MINISTRY SIEVE DESIGNATION {Imperiol).
syt GRAIN SIZE DISTRIBUTION FIG No 4
\U) SANDY SILT (GLACIAL TILL) WP 1l 81-02
,SOME CLAY, SOME GRAVEL




Oct 75, FF-5-21

60
50 : : d
o /
40
d ol
>
2
.30 ®
5 1
3 et ® LEGEND
” m/ B H SAMPLE | SYMBOL
: c-8-6| 6 ™
c-8-6, 9 o
/ c-9-5| 3 a
. p MH OH c.9-5 7 .
| yd c-0-6| & o
o mm——— R X -10-6 ‘ ®
A \ %‘\*\%N\W c-| &
, " M o] C-11-5| 3. ©
. ML 7 om oL c-11-5| 5 5
0 10 20 30 20 50 60 70 80 90 100
LIQUID  LIMIT %
%l’.‘ii‘;ﬁfiéﬁm PLASTICITY CHART FIG No 5
Ontario | CLAY , WP Il-81-02
- WITH LAYERS OF CLAYEY SILT




Qct 75, FF.5-21

60
50 : -
,, | H /
40
2 ol
x
O
Z
5 30
o
< ct LEGEND
: BH SAMPLE | SYMBOL
20 (o)
. ' C-12-5 3 g
_ C-12-5 6 (o)
- / | C-13-5| 4 .
MH OH V
0 ) ) / C"“3‘*5 6 .
, v | c-14-4| 4 ®
s W — — TR C-14-4 5 ®
e ‘EK&N\W o
ML ML ot
% 10 2“0/ 30 40 50 60 70 -~ BO 90 100
LIQUID LIMIT %
?«“f;’i?é’éinm PLASTICITY CHART FIG No 6
S CLAY WP 1i-8l1-02
WITH LAYERS OF CLAYEY SILT




N OVALUL:

IMPALT ENERGY ON A’ SIZE DRILL RODS.
ADVARCE OF THE COMNICAL POINT INTO THE UNDISTURBED GROUND.

o
m
¥4
[rs
m
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m

EXPLANATION OF TERMS

USED IN REPORT

SOILS ARE DESCRIBED BY TMEIR COMPOSITION AND CONSISTENCY OR DENSENESS,

THE STANMDARD PENETRATION TEST {SPT) N VALUE IS THE NUMBER OF BIOWS REQUIRED T8 CAUSE A STANDARD Simm .0, SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WiTH A MASS OF 63.5kg, 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 .

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Simm O.0. 80° CONE ANGLE ] DRIVEN BY 475 J
THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m

CONSISTENLCY: COHESIVE SO115 ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTM CJ) AS FOLLOWS:

1 ey tkpa) 0-12

12 - 25 25~ 50 50 00

100 ~ 200 >200

VERY SOFF

SOFT FIRM STIFF

VERY STIFF HARD

COMESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY $PT N VALUES AS FOLLOWS:

N {BLOWS/0.3m) [N

5-10 10 - 30 30 - 50

=50

VERY LOOSF

{OUSE COMPACT DENSE

VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPUOSITION AND STRUCTURAL FEATURES AND 7 OR STRENGTH.

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

RECOVERY:
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 (R Q D), FOR MODIFIED RECOVERY, i5:
‘ L RODI(%) 0 -25 25-50 | s0-75 | 75-90 50 - 100
VERY POORY  POUR FAIR GOOD | FXCELLENT
JOINTING AND BEDDING :
SPACING SOmm ] 50 - 300mm] 0.3m ~ im | Im - 3m | >am
JOINTING  |VERY CLOSE}  CLOSE | MOD. CLOSE]  WIDF VERY WIDE
BEDDING | VERY THIN THIN MEDIUM THICK |VERY THICK
, ABBREVIATIONS AND SYMBOLS
FIELD SAMPLING MECHANICAL PROPERTIES OF SOIL
5% SPUIT SPOON TP THINWALL PISTON m, kpg™!  COEFRICIENT OF VOLUME CHANGE
WS WASH SAMPLE OS5 OSTERBERG SAMPLE Ce 1 COMPRESSION INDEX
) 5T SUOTTED TUBE SAMPLE R C  ROLK CORE C, 1 SWELLING INDEX
B S BLOCK SAMPLE P H TW ADVANCED HYDRAULICALLY Cq | RATE OF SECONDARY CONSOUDATION
C5 CHUNK SAMPLE P M TW ADVANCED MANUALLY <, mils  CORFFICIENT OF CONSOLIDATION
T W THINWALL OPEN - F 5 FOIL SAMPLE H m DRAINAGE PATH
T, 1 TIME FACTOR
STRESS AND STRAIN u %  DEGREE OF CONSOLIDATION
Uy, kfa  PORE WATER PRESSURE Ty  kPo  EFFECTIVE OVERBURDEN PRESSURE
T 1 PORE PRESSURE RATIO o ke PRECONSOLIDATION PRESSURE
o kba TOTAL NORMAL STRESS T, ke SHEAR STRENGTH
o’ kpa EFFECTIVE NORMAL $TRESS ¢’ ke EFFECTIVE COHESION INTERCEPT
T kpa SHEAR STRESS y -® EFEECTIVE ANGLE OF INTERNAL FRICTION
0,00, ko PRINCIPAL STRESSES €, kpa APPARENT COHESION INTERCEPT
€ % LINEAR STRAIN by ~® APPARENT ANGLE OF INTERNAL FRICTION
€ 6L * PRINCIPAL STRAINS t, kPu  RESIDUAL SHEAR STRENGTH
£ kPa MODULUS OF LINEAR DEFORMATION 1, kPa  REMOULDED SHEAR STRENGTH
G ko MODULUS OF SHEAR DEFORMATION 5, 1 SENSITIVITY = ;Me* )
“ | COEFFICIENT OF FRICTION ’
PHYSICAL PROPERTIES OF SOIL
A kg/m3 DENSITY OF SOLID PARTICLES [ 1% vOID RATIO erin 1. % VOID RATIO IN DENSEST STATE
% KN/ UNIT WEIGHT OF SOLID PARTICLES n L% POROSITY iy ! DENSITY INDEX ¢ :m‘“": -
P, ka/m® pEnsITY OF wateR w L% WATER CONTENT D mm GRAIN DIAMETER
%, kn/wd UNIT WEIGHT OF WaTER 5, % DEGREE OF SATURATION D, mm  n PERCENT - DIAMETER
I kg/m® pENSITY OF sO1L w, % LGQUID LiMIT ¢, UNIEORMITY COEFFICIENT
Y KN/’ UNIT WEIGHT OF soiL Wy % PLASTIC Limit h m HYDRAULIC HEAD OR POTENTIAL
fé kg/m® DENSITY OF DRY SON wg % SHRINKAGE LimIY q m3/5s  RATE OF DISCHARGE
)é kn/md UNTT WEIGHT OF DRY SOIL 1y % PLASTICITY INDEX = W « Wp v m/s DISCHARGE VELOCITY
But  kg/m® DENSITY OF SATURATED SOIt ) L LIGUIDITY INDEX ¢ mn® i ! HYDRAULIC GRADIENT
Yoot KN/m® UNIT WEIGHT OF SATURATED SOIL ”’w —w k m/s  HYDRAULIC CONDUCTIVITY
P' ky/m® DENSITY OF SUBMERGED SOIL e 1 CONSISTENCY INDEX: "'L“T“,“,“*" j ke sEepaGE FORCE
Y1 kN/m® UNIT WEIGHT OF SUBMERGED SOUL e 1% VOID RATIO IN LOOSEST STATE

Hax



OFFICE REPORT ON SOH EXPLORATION
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of
Tranigertition
Oxrtario

RECORD OF BOREHOLE No C-1-5 METRIC
WP 1l - 81 - G2 LOCATION N5 037 696 B 380 912 ORIGINATED BY _J.H.
msT 2 Hwy 17 BOREMOLE TYPE __Hollow Stem Auger COMPILED BY _ 1N
DATUM _Geodetic DATE __89 - 09 - 18 CHECKED BY .&DP
- w | DYNAMIC CONE PENETRATION
$OIL PROFILE SAMPLES By | 3 [essties Nor S 0 | Y, e W'g:; AR
. ! CONTENT =Y
5] o @ Bg ‘; 20 49 50 8D 100 Wp W Wy §§ &
RV pescremon | |S| £ | F (28] 2 [SEAR sTReNGTH e o DRTRIBUTION
CRIPTI s » | g |35 =
DEPTH = O UNCONFINED + FIELD VANE N i ©
2127, g8 & e que rRaxaL x 1a8 vang |WATER CONTENT (%) (%)
59,75 Ground Level i £1° & ’ 20 40 €0 GR $A S1 CL
39.60] Topsodl, silt, low :c;r
0.15}lorganic, dark brown ,“;‘
© | Sandy Siit with gravel .} 59 )
some ¢lay
i {Glacial Ti1l) '," 1188 | 74} % [] 25 37 25 %3
58,50 Brown Very Dense #

1.25}End of Borehole
Refusal to Augering
Probable Bedrock

*Note: Water table
nut encounterad

20
+3, «5 ; Numbers refer to 150 o 1oy SYRAIN AT FAILURE
Sensirivity 10



OFFICE REPORT ON S50IL EXPLORATION

@:-

ot
Trisnsipstition
{rvtaericy

RECORD OF BOREHOLE No C-2-5 METRIC
WP, 11 = 8] = 02 LOCATION LB.5.037.767 F 381 (36 ORIGINATED BY J.H.
st .2 HwWY 17 BOREHOLE TYPE __Hollow Stem Auger COMPILED BY _1.H
DATUM _._Geodetic : DATE 89 .~ 09 - 18 _ CHECKED &Y . S0P
SOIL PROFILE S AMPLES ‘% g DYNATMAIC CO!P\JE TPENETRATION . -
G2 § | N e e Mol e ) 28 | semancs
b w |20 @ 0 40 80 8O 100 = 2
9 o w o = ! i J i L Wp w W, .‘Dg
ELEV DESCRIPTION & g w2 %é- & [sHEAR STRENGTH kPa T — D%RT%‘N 1§%5
BEFTH ELZ 12|28 5 |ounconsnes  + fEw vane N BUTION
glz > %U 2 e quick TriaxaL  x 4B vang |WATER CONTENT (%) {%1
59,30 Ground Level % z = 50 100 150 200 250 20 40 60 iav/ed JGR 5A 51 Ci
0.00; Topaoll, silty clay, [
high organic, dark [ 44 39
BRLTOL B eyt
0.60| Clay, trace silt with 7
wet silt seams 1188 |7 A o
L Brown Stiff / :
Grey / 58
/// 2 |88 |2 )
< 57
56.65 // +
2,65 Sandy Silt, some clay, |}
trace gravel, seams .
of gilty sand ’ o
3188 56
G188 | 4 ©
55
54, 75] Groy Looge lir] REC | ROD Weathering |
4.55} Grey Limestone with Qs RC
randomly interbedded RX 232, 347 Moderate
shale seamg 1 to Swmm
thick Y 54 L.
7 6 %% 1007} 90% [Unweathered 25.63

53

52.85

6,45 End of Borehole

Note:
Upon completion of augaring water 4t eleévatiop 56.5p insfide dugers

0
.g, Water level in open borehole . +3' x5 N”""b'_".s refer to 15 45 {%) STRAIN AT FALURE
Sansitivity 10



OFFICE REPORT ON SOIL EXPLORATION

@ .-

of

1
‘ranspotiation

RECORD OF BOREHOLE No C-3-5

METRIC

wp_11 -8 - 02 LOCATION 8.5 037 836, F. 381 157 ORIGINATED BY __J.H,
pisT .2 HWY 17 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY J.H.
DATUM _Geoderic DATE 89 - 09 - 18 CHECKED By _&EUP
o lﬂ DYNAMIC CONE PENETRATION . -
SOIL PROFILE SAMPLES § 2| g Reas e bt s waromaL oo % REMARKS
= w | 20| © 20 40 60 s8¢ e " CONTENT z2 %
O x W - = L L i i 1 Wp W Wl _—_,u;-l
ELEV B8 w | 2128 & |SHEAR STRENGTH kPo Pt GRAIN 312
DEFTH DESCRIPTION 131 21 2123581 % |ounconmnes  + piEwd vane . y |PISTRIBUTION
912 Qo 2 WATER CONTENT (%) %)
32 6 i & QUICK TRIAXKIAL x LAB VANE 20 40 60
60.85] Ground Level & - L w/m> JGR SA 51 CL
0.00] Sandy $ilt (Fill) with (%
clay, trace gravel,
trace organic Y )
Dark Brown Loose 60
wwwwww 1] 88| 63k #* o 20,1
54 45 Boulders P . -
1,40} End of Borehole

Refusal to Augering
Probable Bedrock

*Note: High "N' valne
due to driving on
boulder

**Note: Water table not]
encountered

+3, «8 : Numbers refer to

" Sensitivity 10

20
15 -5 {%) STRAIN AT FAILURE




OFFICE REPORT ON SOH EXPLORATION

of
. T
rarspartation

RECORD OF BOREHOLE No C-4-6 METRIC
WP _il= 8l = 02 LOCATION 5.5 037 837 E 38) 285 QRIGINATED 8y J.H.
DisT .2 Hwy .17 BOREMOLE TYPE Hollow Stem Auper COMPILED BY _ 1. H,
DATUM _...Geodetic DATE B9 - 09 - 19 CHECKED BY _&pp
w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | % | lCeTANcE “peot st Matoma |
= Pl ] Limr MOISTURE LMY : Ty REMARKS
e w |20 @ 20 40 40 8O 100 CONTERT z=
9 « i1 = = 1 A L 1 1 Wp W W, Huw &
ELEV SESCRIPTION BlBl w2128 & [SHEAR STRENGTH kPo AT 3 | GRAIN SIZE
BEPTH w15 2| $ 138 g |ounconaner  + Few vane ATER conTent (| 7 |PSTRIBUTION
gz 5 |9 | & |eouck Traxal x as vane |W ONTENT (%) 7, %]
61.65 lGround Level @ : & 20 40 60 fN/m” isg sa st ocL
0.00 Clayey Silt (F111)
trace sand
61
1] ss| 7 2
60, 30 [Brown Firm
1.35 {Peat highly organie, ~
fibrous ~~ 21 851 2 60 014 orgagio
] content 657
9.35 Dark Brown  Very Loosel™ ™
2.30 1Bandy eilt, trace clay,|iMl 3| ss| 32 '¥“ ®
trace gravel, 59 .
58,60 {Glacial TL11) IRec. [Rop | WEATHERING
3.05 Grey  Compact to Dens 1
Grey Limestone with PR
r:niomly mt‘;"'bed?&dn Bg 5811007 179% | Moderate to
ih;ci seams 1 to O <) Unweathered )
25.21
7,05 X
4.60 {gnd of Borehole
Note:
Upont completion of augeping, witer pt ellevatidn- 58.45 ingdde hollow stdm augers

A Water level in open borehole

+3, x5 Numbers refer to
Sensitivity

20
1505 {%) STRAIN AT FAILURE
10



OFFICE REPORT ON S50OIL EXPLORATION

End of Borehole

Refusal to Augering
Probable Bedrock

*Note: Water table not |

encoutitered '

RECORD OF BOREHOLE No C-5-5 METRIC
we 1l -81 - 02 LOCATION 8 5. 037 973 B 381 367 ORIGINATED BY LI.H.
pisT 9 HWY .17 BOREHOLE TYPE Hollow Stem Auper COMPILED BY _LH.
DATUM __Beoderic DATE .. 89 - 08 = 31 CHECKED BY _SPP_
- w | DYNAMIC CONE PENETRATION —
SOIL PROFILE SAMPLES Wy | g RESISTANCE PLOT pastic AP oupd .. & REMARKS
gL W LMIT | contENE LIMIT ] s (D
- w |20 | @ 20 4D 60 80 100 zZz 2
9 o Wy = = 1 1 . by ik Wp W WL mg
£LEY Ela| w| 2128 & [sHEAR STRENGTH kbu R — GRAIN 512€
BEPTH DESCRIPTION S 31 2| $138] g |ounconmme o+ RED vane WATER CONTENT (%)] 7 D'SYR('%U)T’ON
: g2 5 | &Y | & |eQuek TRIAXIAL  x (AB vaNE % a0 6o o
64.45) Ground Level & £ o GR SA 51 CL
0.00 Fine Sand (Fill),
gome silt, trace 64
gravel . i
188 1 |* o
- 6
A 2y 88| 2 o
62,15 Brown
2.30| Sandy 5ilt, trace clayls 6
§1,70 trace gravel, 4] 318813 °
7. 75 boulders, (Glacial - ad
Ti11)
Brown Very Looseg

+3 x5 . Numbers refer to
v . o
Sensitivity

0
1545 (%] STRAIN AT FAILURE
10




OFFICE REPORT ON 50il EXPLORATION

Minigtry

of

‘Transportation
i

METRIC

FNote: Water table not

encountered

RECORD OF BOREHOLE No C-6~6
WP _ 1l - 81 -« 02 LOCATION N 5 038 018 F 381 484 ORIGINATED BY __L.H. .
piIsT__8 HWY ___17 BOREHOLE TYPE_ _Hollow Stem Auper and BX Rock Core COMPILED By _ _ J.H,
DATUM _Geodetic DATE 89208 - 31 CHECKED BY 80P
EILE SAMP o w DYNAMIC CONE PENETRATION -
SOIL PRO LES By | g |RessTaNce plor rasre MM vaun | wE | pemarks
w | £0| » 26 40 60 80 o |UMT conTENT Lwr} 5O
Gla BITE] o Y R VPR W We W w | 5@ &
ELEY DESCRIPTION TIE| £ 125 O [ear stRenomH ins ——e—— | % DISTRIBUTION
DEFTR wi1Z3l 2| 3138 § lounconmner  + FiE vane oy [DISTRIBUTION
&|Z z %u @ ® QUICK TRIAXIAL % LAB VANE WATER CONTENT (%) (%)
65,90 Ground Level s ¥ i 20 40 60 kN/m3 GR SA 51 CL
b5, 75 Pavement Structure
0.15|50mn asphalt over
100mm gand and gravel
Fine Sand (Fill) 6
some silt, trace clay 1183 11}#* o 18312 4
Sk A0 Brown
1,50 Sandy 8ilt, trace 112 | 58 | 35 o 14 52 29 5
gravel, trace clay, . 64
silt sand seams, 1
boulders, (Glacilal ' 3 755 Tea7 200
Ti11) - 00mm REC | RQD |Weathering ©
63.00! Brown Dense | 631
2.90| Grey Limestone with
randomly interbedded
shale seams, 1 to 5Smm
thick 4 | RC 99% | 827 [Moderate to
BX 6A unweatheyed
51 re 96% | 83% Moderate to
X B 61}... unwesathered 26.05
60,45
5,45] End of Borehole

+3, x5« Numbers refer to
Sansitivity

20
1545 [%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

Minigtry

of

Trangportation
Ortiarics

RECORD OF BOREHOLE No C-7-5

METRIC

{Glacial Ti11)
rown
End of Borehole
Refusal to Augering
Probable Bedrock

encounterad

* Note: Water table not

WP il - 81 = 02 LOCATION N 5 038 086  E 381 588 ORIGINATED BY L.
DIST .9 HwWY .17 BOREHOLE TYPE Hollow Stem Auger COMPILED BY J.H,
DATUM . Geodetic DATE 88 = 09 = 01 CHECKED BY ZDP
SCHL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION —
Eg s RESISTANCE PLOT rm.s:ec :g’;gm:; ’Iim({;‘lb m.@ REMARKS
5l a |28 2 20 40 80 100 Wp “°w‘”’ w | B& &
ELEV BESCRIPTION algl w2 @g & [SHEAR STRENGTH kPo SO S—, 2 0(135%“\51 \%:CZ)?Q
| x| = 4 i fe {184
DEPTH g 3| - = 88 g | O UNCONRINED + FIELD X:r:s WATER CONTENT (%) 7 frod
H | & G |® QUIKK TRIAXIAL X LAB W 20 40 &0
4. 10 Ground Level 5 * o GR $A SI CL
0.00 igand and Gravel (¥FLl1) 64
trace silt |
164, 85 0rey. Brown
0.55 iBandy Silt {(Fill)
some clay 185 10 43 d
16260 [Brown
1.30 {Clay, some silt 2 ss | 11 o
61,95 [Brown Stiff 62
.13 {Sandy 5ilt, trace clay [
i g Lrace gravél, boulders 3...88 374, 180mn Q

+3, %% : Numbers refer 1o
Sansitivity

20
1545 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SO EXPLORATION

@
of
Tratwportation
RECORD OF BOREHOLE No C-8-6 METRIC
WP 1l = 81 - 02 LOCATION B 5 038 138 & 381 592 ORIGINATED B8Y J.H,
BIsT_. 9 HWY__17 BOREHOLE TYPE Hollow Stem Auger COMPILED BY 1.8
DATUM Geodetic DATE .89 - 09 - 01 CHECKED By .S0@.
SOIL PROFILE SAMPLES - w DYNAMIC CONE PENETRATION o
EE’ g RESISTANCE  PLOT nasric et vauw ’.‘;5 REMARKS
b w | EQ | @ 20 40 60 8O 100 T conTent L =
Ola ] = = | § ] ) 1 Wp W w, | 5w &
ELEV DESCRIPTION & ‘;ﬁ £ | 2125 | & [sHEAR STRENGTH kb et et 2 c;m:r; ?és
DEPTH 2|31 2| 3|86 ] & [0 UNCONRNED  + FIELD VANE . y |DISTRIBUTION
21z 5 gu 3 |e ouick TRIAKIAL  x Lap vange | WATER CONTENT (%) {%)
63,50 Ground Level % ? s 50 100 150 200 250 20 40 6D ky__/mf’ GR SA 51 CL
0.00} Sand and Gravel (Fill) i«
trace silt AN 6
ﬁzlgﬂ y e )
0.60] Fine Sand (Fi11), .
gome silr K 1185 | 12 b
62,.00] Brown ® 62
1.50{ Clay, some silt f/ 2] ss | 7 o
| Brown Stiff /
Grey /
% 385 |2 61 4
/ ®
4)ss |2 50
// @
59
/ 5{88 |1 o
% 58]
/ 6] 1w | pH 57 & P L8 ls.s Jo 03169
Z
7‘ 56
/// 7185 | won °
/// 55
8 Wol P
% 88 o 54
? +3
/ 53
% 9 iTw | PM L YO Y 15.5 {0 0 17 83
v 52 .
™
9 F
/ 51
50,70 \ /] w5
12.801 314 of Borehole

Water level in open botrehole

WoH Welght of Hammer

+3, x5 ; Numbers refer to
Sensitivity

20
15 45 (%) STRAIN AT FAILURE
19




@i b Guo 22

l RECORD OF BOREHOLE No C-9-5 METRIC
we, 1t~ 8t - 02 LOCATION _N.5.038 181 E 381 696 ORIGINATED BY _J.H.
l DIST__ 9 HWY .17 BOREMOLE TYPE Hollow Stem Auger COMPILED BY __1.H,
DATUM _.Geodetic DATE . 89 ~ 08 « 31 CHECKED BY _G0P
' DYNAMIC CONE PENETRATION
500, PROFILE SAMPLES .@g g RESISTANCE PLOT s NATUTAL ,__'i REMARKS
- w |36 @ 20 40 80 8o gp M7 content umiry 2O
9 o ul o = H ) ! L d Wp W Wy e &
RIPTIO @] w2125 & [SHEAR STRENGTH kPo b, | 3 | GRAIN SIZE
bESC N =151 Z | 3138 5 |ounconmned  + FiEwD vanE WATER CONTENT (%] 7 DISTRIBUTION
é z 3 5‘»’ ‘z‘ ® GUICK TRIAXIAL X LAB VANE ° {%)
10 jground Level 5 ! o 20 100 150 208 250 20 40 60 la/udoR sA sicl
opsoil, sandy silt, G o :
0.10 [ ool /'
Dark brown e
8ilty fine sand (Fill),
l trace clay :, 1h 884 10 62 4
) 161.35 [Brown N i
l 1,75 [Clay, some sile 7 2] 88 81 ©
Brown =~ Sﬁiff/
Grey % 3l Tw | rH ) . ) ot 15.5 100 23 77
% / 60 ,
= / 4] 88 |vWoH o
a3
Q
a +5
] : % )
ol
O
» 51 56 |woh . o
Z
z / 58
g +
4t
-3 57
l s ZEEE d
& )
0 .9
56
71 ™ | pr ™ 1 10 15.6 |0 0 20 80
/ 35
| Z X
% 54
' // 8| 85 |WoR (-]
53.0 A X .
| 10.05 End of Borehole
' . Water level in open borehole 3 5. Numbars refer fo 0
Woll  Weight of Hammer X Sangitivity ‘5",%'5 (%] STRAIN AT FAILURE
} '



OFFICE REPORT ON SOIl EXPLORATION

@i
Ortarid

RECORD OF BOREHOLE No C-10-6 METRIC
we_ 1l «8l.02 LOCATION N 5 038 162 £ 381 864 ORIGINATED BY LK.
DIST 9 MWY 17 BOREMOLE TYPE _Hollow Stem Auger COMPILED BY 2.8
DATUM _Gegdetic DATE 89 =09 - 19 CHECKED BY .GDP
DYNAMIC CONE PENETRATION
501L PROFILE SAMPLES ;:;m § RESISTANCE PLOT nase MarveaL
gL g Lt Mb,lﬂu,zi LMY '_"..“‘0 REMARKS
=] w | 29 20 20 60 80 100 conte z= &
9 ﬁ i = - ) ) { L J Wp W, w, 3;
ELEY SCRIFTIO Elm| 2| 2180 & [SHEAR STRENGTH kPa SO GRAIN SIZE
DEPTH DESCRIPTION 2B X2 | 38| 5 lounconmned  + mEwD vane waTER CONTENT (%)] 7 DISTRIBUTION
g1z 5 | &Y | @ | QUCK TRAXIAL  x LAB VANE NT (%) 3 {%)
59.80 Cround Level o £ & 50 100 150 200 250 20 40 60 JKN/w” jGR sa s CL
0.00(Clayey Silt (Fill)
trace sand, trace
gravel, organic
59
1 58 2 Q
58,45 Dark Brown Soft
1.35]Clay, some silt 7 Bentogite feal
2 55 1
Grey Stiff 58 G
/// + 1
/ 57
3 58 1 Q
56 L0
7 +
4 Wi PH 535 frips ¥ = et 16.2 0 0 31 69
//// A1
// 54
? 51 ss| 1 \ o
? 53 ol
trace organic / 6| wl ru 52 " N
/ 412
51
? 71 ss| 1 |k ¥ [piezoderer|Tip °
50
149,75 Z +11
10.05 {End of Borehole
Note: .
Plezometer installed at|eldvation 50.35) with {seal 4t eldvatibn 58,30
Date Water
Elevation Watler levell was jnot stabilided at conblusibn of field wokk .
Sept.20/89 53,40
Sept.21/89 55,40

§ Water level in open borehole 3 5. Nombers refer to 20
§ Piezometric level ¥y X7 sfmmw 15 T?;s {*%) STRAIN AT FAILURE



OFFICE REPORT ON SO EXPLORATION

@i
:
o
RECORD OF BOREHOLE No C-11-5 METRIC
wp 11 = 81 « 02 LOCATION _N 5 D38 263 E_3B1 920 ORIGINATED 8Y _ J.H,
BIST ... Hwy . 17 BOREHOLE TYPE _ Hollow Stem Auper COMPILED BY _ _ J.H.
DATUM Geodetic BATE _89 = 09 — 21 CHECKED BY . 30P
iL PROFILE SAMPL @ w JOYNAMIC CONE PENETRATION
50 ES E&Jg & RESISTANCE PLOT pastic NATURAL o ._g REMARKS
= w | EQ| S 20 40 60 80 1gg [T coNtent vminy iz &
9 ot P - = L ) ) ‘ e Wp w W, 2
ELEY ho Sl & 2|28 | & [SHEAR STRENGTH kPo IR S % | GRAIN sizE
PERTH DESCRIPTION |51 2| $138] & |ounconmnes 4 s vane water content ()| 7 DISTRIBUTION
12 y [ &Y | & |e QUCK TRIAXAL X LAB VANE 4 3 (%)
61.45 {Ground Level o] ¥ * o 50 100 150 200 250 20 40 80 kN/m” {GR SA 5 CL
0,00 Sandy Sile (Fi11) "
trace clay, trace 61
gravel, trace organice
1] 88| 2 0
160.10 Brown A
1.35 [clay, some silt 60
’ ? 2| s8] 3 4
2
H
Grey Stiff? 59
3411w PH -« by | g 115.9 00 26 74
/ 58
-8
57
/ 4] 88| 12 )
- 56 -19J
/ 51 TWi PH v | 15.5
55
+8
_____ / 54
tyace organics 618811 ' ]
/ 53 £
/ 7]ss| 2 52 2
/ ¥
51,40 e 1.8
10.03 End of Borehole

.gm Water level in open borshols

+3. %5« Numbers refer to
1] . n -
Sansitivity

20
1545 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

Mitistry
@)

Trataportation
Omario

RECORD OF BOREHOLE No C-i2-5 METRIC
WP L= 8l . (2 LOCATION N 5 038 323 £ 382028 : ORIGINATED BY _J.H,
DIST .9 WY 17 BOREHOLE TYPE _Hollow Stem Ager COMPILED BY __J.H,
DATUM _Geodetic DATE __ 89 =~ 09 = 19 : CHECKED BY ..3%0 .
SOIL PROFILE SAMPLES & ti“-I‘ DYNAMIC CONE PENETRATION -
Eg g RESISTANCE PLOT wastic AR o] L REMARKS
LimiT EONTENT  hIMIT -
= w | 291 @ 20 40 60 B0 100 zZ= &
. o i Lok | 2 PRt e —— Wp W W D%
ELEY BESCRIPTION iz 2| 2|28 | & |SHEAR STRENGTH kPa AP 2 | graIN 5178
DEFTH ~|Elz 2 8% % o unconrines * FIELD VANE| oo renteml Y DISTRIBUTION
iiz 5 | &9 & |eauck rraxa  x ias vane [W ER CONTENT (%) %)
60.55| Ground Level 5 £ i 50 100 150 200 250 20 40 B0 lun/m3 IGR SA 51 CL
0.00| Limestone gravel,
cobbles and boulders 54
(£411), trace #ilt. # 60
trace sand .
59,45 | Grey 4 ; "
1.10{Clay, some silt " L85 30/ Gror
Grey Stifﬁ/ 59
// 2188 2 ©
/ 47
% 58
/4 3.1 TH P4 57 ¢ 1 s
// @ 42
/ 56
% 4|85 [WoHl @
/ . + 14
/ 55
trace o“f’g“ﬁ:ﬁé‘“ﬁ“/// )
5 1 58  WoH 54
7 A2
/// 53 15.1 fo1207
/ 4 et 1O
/ 6 |mw lpu
% 52 it
/ o
/’ 7088 Mol | ¥ 51
50,50 // +/
10.05 |End of borehole
*Nota
High '"N' valug due to
driving on cobble
3 5. Numb fer ¢ 2
& Water level in open borehole ' +7, x7 : Numbers reter to 15 45 {%) STRAIN AT FAILURE
Sensitivity 10



OFFICE REPORT ON SOl EXPLORATION

7
o
n
TARSPOMALoN
RECORD OF BOREHOLE No C-13-5 METRIC
WP 11 - 81 - G2 LOCATION _N.5 038 386,5 F 482 146.5 ORIGINATED BY J.H.
DIsT_.9 HWY 17 BOREHOLE TYPE _Hollow Stem Auger compiLen gy J.H.
DATUM _. Geodetie DATE _ 89 =09 - 18 CHECKED BY Qbﬁ
w  |DYNAMIC CONE PENETRATION
SOML PROFILE SAMPLES 1 &, | 2 |resistance pior v NATURR
g8 b iy | MCISTURE CRir S0 REMARKS
= w | 2@ © 20 49 60 80 100 conre zZ=
9 E' i Py = ) i i ) i Wp W W, b Bl &
ELEV BESCRIPTION alal w3 25| © [SHEAR STRENGTH kbe RN 2 | srain 5izE
DEPTH 2l 2| 8 36| Z |o unconknen + FIELD VANE| oo et Y DISTRIBUTION
_ gz 5 |EO| & |eouck triaxiaL  x 1ap vane |WATER CONTENT(%) 3 (%)
59,50 Ground Level & e ot 50 100 150 200 250 20 40 60 LT
0,00 | Topsoil, clay and silc ;2
medlum organic ;} 59
8.75 | Dark brown, )’Zf
0.75 | €lay, some silt / 1{8s| 2 Bentorfite deal o
Grey Sriff i A
' 58
7/ 27188} 1 o
/// 57 2
/ 3 85 1 ]
56
Bt
53 ]
4| 1w | Pa + 1, o |is.5
20
- +
54 i
/ 51 65¢ 1 <]
. 53
415
trace organics .
53
6| v | PH - —ti | o | 1507
' 51 1
Plezometed Tip
7 95 | Wol o}
/ 50
j49.45 ] +A0
10,05 | End of Borehole
Note:
Piezometer installed at elevation p0.5( with |seal dt elavatibn 58,50
Date Water }
Elevation Wated ledel whe ndt staBilized at concliisfon) of field|work]
Sept.20/89 58,02
Sept.21/89 58.22

X

Water level in open borehole

Plezometric level
Woll Weight of Hammer

+3, &5, Numbars refer to

Sansitivity

20
1565 {%) STRAIN AT FAILURE
w0 .



OFFICE REPORT ON SOIL EXPLORATION

@ o

of

T
ransporiation

RECORD OF BOREHOLE No C-14-4 METRIC
WP _ 1l -8 - 02 LOCATION _N 3 040 159  ® 384 639.5 ORIGINATED BY _J.H.
pist__9 Hwy 17 BOREMOLE TYPE Hollow Stem Auger COMPILED BY _J.H.
DATUM ..Geodetic pate 89 - 09 - 18 CHECKED gy .70P
w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ﬁm 2 |Resistance por pasric NATORAL b
42 L LT MO TR T Z6 REMARKS
CONTENT
5 w | 2L ” 20 40 60 &0 100 z = &
s Lias| 2 . : : i 1 We w Wl 3%
ELEV DESCRIPHON Sl | 2128 | O jSHEAR STRENGTH kPu AN GRAIN SiZE
DEPTH w151 2| 21358 5 [ounconmmen  + e vane water content i ¥ |PETREUTION
£z 5 | &0 | @ s QUICK TRAKIAL X (AB VANE ) {%]
54,65 lGround Level & B e 50 100 150 200 230 20 40 60 KN/ GR SA 51 CL
5350 Topsoil, silty clay, I8
O.15low organic, dark bro
Clay, seme silt / 53
/ 1{85] 9
[Brown Veﬁymsﬁiffw B
Grey Stiff / 2l ss | 6 52 .
/ g
51
? 3188 2 o
50 —T5
7 o
/ 4| 1w | Pn = e S R
) 48
? 48
/ 518511 ®
/ &7
// +26
// 46
? 6 | TH | PH v [—— @ {13.6
j// +30
/ 45
g z
/ 7 55 | WoH : )
44
3. 60 /! +1o
10.0% | End of Borehole

. Water level in open borehole
" WoH Wedght of Hammer

+3, x% ; Numbers refer to

Sansitivity 10

20
15 -5 (%) STRAIN AT FAILURE




OFFICE REPORT ON S50Ii EXPLORATION

Minitry

of
Trangpcoitiion
RECORD OF BOREHOLE No CSW METRIC
N 5 038 074; E 381 505 _
we -8 -02 LOCATION _Sta 9 + 916 ofs  20.0m RT @ Chamslain st ORIGINATED BY _J.H.
DIst 9 Hwy .17 BOREMOLE TYPE__Hollow Stem Auger COMPILED BY _ J.H,

DATUM _Geodetic DATE _ 89 - 09 - 21 CHECKED gy &GP
501 PROFILE SAMPLES & w DYNAMIC CONE PENETRATION -
‘2‘2 2 | resistance Teior nastic Mmoo REMARKS
" $6| % 20 40 40 80 0o |UMT conten hwrg SO
v 4 G &
9 % g o = 2 i L f 1 1 Wp W WL e 3
ELEV DESCRIPTIES 121 8| 2125 | & [SHEAR STRENGTH kPa A GRAIN 512
DEFTH CRIPTION S B0 | § |0 UNCONRNED 4 FIELD VANE WATER CONTENT (%] 7 DISTRIBUTION
, é z y | &Y & le ouck TraxiaL x oAb vane ¢ (%)
65.20] Ground Level hid ~ i I 2 40 60 GR SA S1 ¢l
0.00] Pavement Structure 65
50mm asphalt over sand
64.55] and gravel (Fil1) Wiay
.65 [Brown )
Sandy §ilt (Fill) Lyss | 1i]# ©
trace clay, trace 64
63, 70] gravel, scattered
1.50{lcobbles
Brown 2 188 | 82 o
63;%3 Sandy $ilt, trace clay

trace gravel, boulders
{Clacial Till)

Brown Very Dense

End of Borehole
Refusal to Augering
Probable Bedrock
*Note: Water table not
encountered

+3 x5 . Numbers refer to
Sunsitivity

20
1595 (%) STRAIN AT FARURE
1l




OFFICE REPORT ON 50IL EXPLORATION

@i
of

T

Ortiric

1

Sensitivity

20
1545 (%) STRAIN AT FARLURE
0

RECORD OF BOREHOLE No CSE METRIC
N 5 (38 085; & 381 542
WP _ 11~ 8102 LOCATION Sta. 9 + 921 o/s 17.5m LT ¢ Champlain St. ORIGINATED Y J.H.
pist .2 HWY 17 BOREHOLE TYPE Hollow Stem Auger COMPILED BY __J.Hy
DATUM _Cecdetds DATE B9 - 09 ~ 01 CHECKED BY B0P ‘
DYNAMIC CONE PENETRATIO
SOIL PROFILE SAMPLES §m § RESISTANCE PLOT HoN \ NATURAL -
52 3 LASTIC  moieryke Houp ] .. I REMARKS
=] . w|EE8] & 20 40 60 8o po  |UMT contenr uWT o 50
Ofw rH - H h i N 1 W w W, i &
it fL) " = o e 2 e t 2
ELEV DESCR Tlm| w | 2128 | & [sHEAR STRENGTH kPo NS — E | GRAIN SiZE
BERTr IPTION =+ 1852 = T
=S| 5| % [B8] g [ounconmnes el vane ol ¥ |PISTRIBUTION
zlz 5 | &Y ﬁ & GUICK TRIAKIAL  x LaB vanz | WATER CONTENT (%) (%}
64,601 Ground Level b - w 20 40 80 GR SA 51 CL
0.00 ] Sandy 541t (Fill)
some clay ;
> b4
11 oss] 13] % o) 0 15 65 20
163101 Browm
1.50] Clay, some silt 63
2 38 8
/ @
62,300 Brown Stiff |7 |
62.10} Sandy silt, trace clay@elfl 31 §815071150m fod
2,501 trace gravel,
(Graeial Til1)
Brown Compact
End of Borehole
Refusal to Augering
Probable Bedrock
#Note: Water table
not encountered
+3, x5 Numbers refer 1o




OFFICE REPORT ON S5Ol EXPLORATION

@ o

of
Traraportion
i b

WP

11 - 81 - 02

OIST

2 HwY 17

DATUM _Geoderip

RECORD OF BOREHOLE No OSN

N 5 037 699; E 380 998

LOCATION Sta 8.+ 365 ofs  7,5m LT & WWY 17 B B, L,

BOREHOLE TYPE Hollow Stem Auger

DATE 89, =09 = 21

METRIC

ORIGINATED BY _L.H,
COMPILED BY 1.4
CHECKED BY _G2F

DYNAMIC Cot:IE PENETRATION

Refusal to Augaring
Probable Bedrock

*Note: Water table
not encountered

SOIL PROFILE SAMPLES | = b
EQ g |RESISTANCE PLOT FLASTIE mﬁ,’;gﬁﬁ; LiGID M:'E REMARKS
g H LMY CONTENT LT PRV
b w | 20 20 40 40 80 W0 z= 3
g % ay ot 4 i 1 1 L Wp W Wy mg
ELEV DESCRIPTION E18| & | 21258 | 8 [shear STRENGTH whe AP GRAIN §1ZE
BEPTH ’ 151 2| £ 135 % founconene  + e vane WATER CONTENT (%)] 7 DISTRIBUTION
‘5‘_; F4 y | EY | G |eGuck TRIAXIAL  x LAB vaNE o0 60( . {%}
61.30| Ground Level 5 : @ 40 GR SA S CL
0.00] Sand and Gravel {Fill) E X 61
Etaci silt, scattered
cobblas
60,55 Greyi
0,751 8ilty Clay (Fill)
trace sand, trace 1} 88 3 @
gravel, scattered * 650
topsoil inclusions
2188 [ o]
Browa
— o] etz 150m]  ° @
Eq gq Boulders
7,80/ End of Borehole o

+3 %5 . Numbers refer to
* - ha s
Sensitivity

20
1505 (%) STRAIN AT FAILURE
10




CFFICE REPORT ON SOIL EXPLORATION

of
Transponation
RECORD OF BOREHOLE No 0SS METRIC
N 5 037 677; E 381 010
WP 11 = 8] - 02 LOCATION __8ta, 9 + 365 o/s 17.0m RT ¢ Hwy 17 %.B.L. ORIGINATED BY _ J.H.
DIST 9 HWwY 17 BOREHOLE TYPE _Hollow Stem Auger COMPILED  BY I.H
DATUM _Geodetic DATE _. 89 = 09 - 20 CHECKED BY  &0P
SOIL PROFILE SAMPLES ™ il DYNAMIC CONE PENETRATION "
%Jg S RESISTANCE PLOT fm.s;(c ggl;’ﬁ; H%"rﬂ ,:5 REMARKS
[w] 7 Q pred
51 ) Br: 2 20 40 60 8O 100 We W " gg &
ELEV BESCRIPTION Efgl w3 %c;: & |SHEAR STRENGYH kPa R S D%WNU;%&
AR H =i = £ 15 - ISTRIB
DEPTH =15 > Q g |0 UNCONFINED + FIELD VANE s ¥y
izl " 5 gu D | QUICK TRIAXIAL X LAB VANE Wmsg C?ONTE’:J(") {%)
59.75 |Ground Level 5 g @ GR SA 51 CL
<8:00 18and and Gravel (rill) B2
0,30 [frace sile
rownish Grey 59
Clay (Fill), some silt 1] 859 6 @
_|trace sand, trace
gravel, scattered
topsell inclusions
2| ss! 14 58 a
5743 Brown
2,30 {Sandy Silt i
some clay, trace gravelll 318808 X 57 o
(Glacdal Till)
56,45 Grey Loose 4 1 85 1 424 75mm o

3050 {End ot Borehole
Refusal to Augering

Probable Bedrock

’&' Water level in open borehsle

+3, %% ; Numbers refer to
Sansitivity

20
15 95 [%) STRAIN AT FAILURE
19




OFFICE REPORT ON S5OiL EXPLORATION

Minighy

af

Yransportation
Ontario

WP 1l - 81 .~ 02

RECORD OF BOREHOLE No A
N 5 037 902;

Locanon Sta.

E 381

9 + 868 o/s 1, 25m RT § Ring Road

oisT .2 HWY 17

paTUM _Beodetic

BOREHOLE TYpE  Hollow Stem Auger

DATE 89 09 = 20

METRIC

ORIGINATED BY L.H.
compitep gy _J-He
CHECKED BY 8¢

SOIL PROFILE SAMPLES ® ui  fOYNAMIC CONE PENETRATION
»u-"? g | RESISTANCE PLOT PASTIC  Mororone  LIGuD ,_E REMARKS
=l L Lt CONTENT LiIMIT =1
5 o 9 201 »v 20 40 60 B0 100 W W W %; s
e ‘-: . p
ELEV SESCRIPTIO £18| w| 2195 | 8 [shEAR STRENGTH wPa i | T ® | GRAIN S12E
DEPTH ¢ N 151 2| 3128 & |ounconeneo  + riewo vane warer content (%) 7 DISTRIBUTION
é Z 5 & Q ® GUICK TRIAXIAL  x LAB VANE 20 40 60 * {%)
53,60 Ground Level v - w GR SA 51 CL
0,001 gandy Gravel (Fill) X
scattered cobbles A
62,85 Gray - &
0,75} Clay and Sile (Fill) 1| 8% 9y % o
trace sand, trace
gravel
61,85 Brown Sand and c?&zi'Sgl 31755 [ 507] 150ma 02 5

175 End of Borehole

Refusal to Augering
Probable Bedrock

Fote: Water table not
ancountered

+‘.! x¥ . Numbers refer 1o
" Sansitivity

20
15495 {%) STRAIN AT FAILURE
10




Ministry ol
@ Trangportation and
Communications

O

RECORD OF BOREHOLE No B METRIC
' N5 037 930 ; £ 381 519
wp 1l =81 =02 LOCATION _Sta. 9 + 932 on ¢ Ring Road ORIGINATED BY J.H.
DIsT .8 HwY. . 17 BOREHOLE TyPE _Hollow Stem Auper ' COMPILED BY __J.H,
DATUM _Genderic DATE .89 = 09 = 20 _ CHECKED BY 308
50 PROFILE SAMPLES o w DYNAMIC CONE PENETRATION
E%’ 6 RESISTANCE  PLOT PLASTIC m’,g}‘&;a LIGUID ,_":E REMARKS
5 w |E8] @ 20 40 60 80 ign [T coNTENT it ) 4
= ll-lzl u."..“B‘ ok 2z ‘ A ; . - Wp W W, =¥
ELEV ESCRIPTION ala| w2195 | & |sHEAR STRENGTH e = | crain size
DEFTH b Sl 2|3 |36| 5 [ouncovmneo  + FELD vane ATER CONTENT ()] 7 [DISTRIBUTION
x|z 5 [ &Y | & |#Quek TRIAKAL  x LAB VANE WATER CONTENT {%) {%)
63.90 | Ground Level @ ? & 20 40 60 GR SA Si CL
U.00 Isandy Gravel (Fill)
scactared cobbles
a1z Grey ‘
0.75 [Clay and Silt (Fill), 63
Trace gravel 1 ss 2 ~
scattered fine sand
layers
2 {88 34 62 [+]

Bl 60
2.30 {End of Borshole ”M
Refusal to Augering
Probable Badrock

) *Note: Water table not
erncountered

20
+3, %% Numbers refer to 15 5 ¢ (o) STRAIN AT FAILURE
Sensitivity 10
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L8 Dynaric Cone Pengtrakion Test (Cone}
‘S’ Bore Hole & Tone
8 BlowsAD3m {Std fee Test, 475 F blow]

CONE  Blows! 03w 160" Cone, 475 2/ blow]

,,[g}.

Wi af time of mvestgation

T

CO- ORGINATES
EAST

No ©ELEVATION| - SO0
{5975 | 5037696 | 380 912
5930 | 5037767 | 38t 036

6085 - | 5037 836 | 381152
6165 | S OATe3Z | 3B( 285
84 45 {5037 37& -1 381 367
85.50 U5 UBEOR T 384 484
64.10 5 (38 086 | 38} 568
£350 | § 038 138 ¢ 381 582
631G S 038 181 | 381 696
59,80 © 5 038 162 ¢ 381 864
6145 | 5 038 263 | 381 920

6055 | 5038323 | 382 028
59.50 | 5 038 3865 3682 1465
53.65 | 5040159 | .354 6305
8520 | 3038074 | 381 506
6460 | 5038085 ¢ 381 542
630 | S 037698 | 380998
5% | 5037 6T 38 OO
63,60 | 5 03F 902 | 38 873
6390 | 5037930 | 3B Him

ks

“ENOTEE

4

The haondaries Between soil steafa have been sstoblished
onfy af Bore Hole focorions. Berween Bore Holes the
s Ay d From geologico! “swdence.

NEYIE: The complats foundofon investigation ond desige report for
trs proet and o refated documents moy He examined of the

Engingersig Mot

aeccrdonce with the conditons of Sscfion

2

o re8, Downsview. lafcrmotion contsis
thus report ond feiotad docoments s specificaily exciuded w- -
102 -7 of Form 00,

= :
i DATE {ev |

BEFCRIPTION

Geocres Mo JG3 - 163

Wy Mo 07 . " TR

MO GDPCHECRED | DATE 1G85 10, STE

DRAWN K CHECKED — Afmeeves

WG HBIO2~& -




