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Ministry of Transportation & Communications
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Downsview, Ontario

M3M 1J8

ATTENTION: Mr. M. Devata, P. Eng.

Foundation Investigation
Henry Street Underpass
140 m South of Hwy 401
W.P. EGG-000-21

District 6, Whitby, Ontario

Dear Sir:

INTRODUCTION

This report contains the results and recommendations of a
foundation investigation carried out at the site of the above mentioned project during
the period of August 24th to 26th, 1983 inclusive for the underpass and the retaining
walls and during the period of April 2nd to April 5th for the extension of the north
east retaining wall.

The boreholes ranged in depth from 12.4 m to 16.8 m below
the existing ground surface.

SITE DESCRIPTION & GEOLOGY

The site is located about 140 m south of Hwy 401 in the
Town of Whitby in Regional Municipality of Durham.

The area is located in the physiographical region known as
the Iroguois Plain. In this area the subsoil is a mosaic of till plains, drumlins and
areas of silty lacustrine deposits. The topography is flat to gently rolling.
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SUBSURFACE CONDITIONS

Subsurface conditions at the site were found to be generally
uniform. The original ground, under a thin layer of topsoil,is a glacial till composed
of a heterogeneous mixture of silty cl’ay and sand, trace gravel changing with depth
to a granular heterogeneous mixture of sand with silt and clay. At borehole nine (9)
location a deposit of silty clay with sand and gravel (reworked shale till) was encountered |
below the granular sand withsilt and clay at an elevation of 77.7 m. The boundaries
between the upper slightly cohesive glacial till and the lower non-cohesive portion
of this deposit vary from a depth of 2.3 m to 5.0 m below the original ground level.
The boundary of the glacial till stratum is at an elevation varying from 74.7 m to
approximately 73.7 m, on shale bedrock encountered at borehole 1, 7, 8 and 9, but
this was not proven by coring. The existing Henry Street embankment is composed
of fill material which is borrowed parent material composed of cohesive glacial
till.

A detailed description of the soil encountered in each borehole
is given in the Record of Borehole sheets. The estimated stratigraphical profile
and the sections shown on Drawing EGG-000-21-A and B are based upon this information.
The location of the boreholes is also shown on the above drawing. From ground
level downwards, the subsurface conditions are as follows:

Fill Material

Three boreholes, boreholes 2, 3 and 5, were carried out through
the embankment of the existing Henry Street at the north and south of the site.
The thickness of the fill material was found to be about 4.9 m., The fill material
is comprised of a cohesive glacial till (heterogeneous mixture of silty clay, sand
and gravel) and contains occasional traces of organics.

Standard Penetration Tests gave 'N' values in the range of
6-41 blows per 320 cm, indication that the fill material has a firm to hard consistency.

The results of grain size distribution testing performed on

representative samples from the fill are shown on Figure 1.

Glacial Till (Heterogeneous mixture of silty clay and sand trace gravel changing

with depth to a heterogeneous mixture of gravelly sand with silt and clay).
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~Under a thin layer of topsoil or immediately under
the fill material is a deposit of glacial tili. The deposit is composed of a cohesive
heterogeneous mixture of silty clay and éand, trace gravel changing with depth
to a heterogeneous mixture of gravelly sand with silt and clay. The boundaries
between the upper slightly cohesive gla‘cial till and the lower non-cohesive portions
of this deposit vary from a depth of 2.3 m to 5.0 m below the existing ground level.

Silty Clay with Sand and Gravel (Reworked Shale Till)

Reworked shale till was encountered at borehole nine (9)
only at an elevation of approximately 77.7 m. This deposit is composed of silty
clay with sand and gravel and is grey in colour. Standard Penetration test gave 'N!

-values of over 100 blows per 30 cm indicating the consistency of the deposit to be

hard.

The results of the Atterberg Limit Tests carried out
on upper glacial till are shown on the Plasticity Chart on Figure 4. These results
indicate that the matrix is inorganic and of low plasticity (Cl.- ML to ML Zone).

The results of grain size distribution testing performed on
representative samples from the upper glacial till are shown in envelope form
on figure 2. The results for the Jower glacial till are shown in envelope form
on figure 3 for boreholes 1, 2, 4 & 5 and on figures 5 & 6 for boreholes 7 & 8.

The result of grain size distribution test performed
on reworked shale till is shown on figure 7.

The standard penetration tests gave 'N' values in
the range of 20 to over 100 blows per 30 cm. Based on these 'N' values the
consistency of the slightly cohesive upper stratum is estimated to be very stiff to
hard, whereas the relative density of the lower non-cohesive portion of the glacial
till is dense to very dense, generally in the very dense range. The low 'N' values
at an elevation of approximately 78.0 m at boreholes 7 & 8 are probably due
to loosening of the non-cohesive soil and do not represent the true density of
the soil. A dynmamic cone penetration test carried out in a borehole approximately
1.0 m from borehole 8, augered to 9.1 m, substantiates this point. The cone
penetration results are shown on the borehole log.

The lower boundary of the glacial till was on possible
shale encountered at depth varying from about 13.7 m to about 15.2 m below
original ground but this was not proved by coring.
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GROUND WATER

A piezometer was Installed at borehole eight location in order
to establish the stabilized water table. At other boreholes the ground water level
conditions were observed by measuring in the open boreholes during and after completion
of the foundation investigation. The stabilized water table at borehole eight (8)
was at an elevation of 83.4 m. The ground water level at other boreholes was found
to vary between elevations of 82,3 m to 86.6m.

DISCUSSION & RECOMMENDATION

A new structure is proposed for this site. It will consist
of an underpass separating the existing Henry Street and the proposed GO-ALRT
tracks. The top of GO-ALRT track elevation will be at about 84.4 m, about 4.8 m
below the existing natural ground level. Retaining walls are proposed on both east
and west sides of the underpass.

The founding elevation of the underpass and the retaining
walls will be at an elevation of about 81.3 m. This will place the footings in the

lower glacial till.

In view of the competence of the soils at the above founding
elevation, foundations for the structure should be quite straightforward.

STRUCTURE FOUNDATIONS

We recommend that foundations consist of footings placed
in competent natural glacial till. Footings placed at the above elevation may be
designed using a factored bearing capacity at Ultimate Limit States (Qf) of 1000 kPa.

For foundations designed as given above, the resulting settlement
will be less than 12 mm. The loading required to produce detrimental settiement
of the structure will be considerably more than the factored bearing capacity at
Ultimate Limit States. The factored bearing capacity at Serviceability Limit States,
will, therefore, not be the governing factor in the design of the above structure.
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Backfill to the structures should consist of granular material
in accordance with M.T.C. Standard, Special Provision #121, October 1983. Computation
of the earth pressure should be in accordance with 6.6.1.2/ of the O.H.B.D.C. If
granular 'A' backfill is to be used the following properties may be assumed for design:

X =22 kN/m>, # = 350

If granular 'B' backfill is to be used a fairly wide range of
values of ¥ and # exists and unless the exact source of the material is known and
tests are done predictions of both ¥ and # may be subject to considerable error.

In this case it will be necessary to compute, earth pressure in accordance with 6.6.1.2.2
of the O.H.B.D.C. 1t should be noted that for earth pressure coefficients, since
the foundation is non yielding, the "at rest" condition applies.

For a free draining material, the following equivalent fluid
pressure may be assumed.

(a) At Ultimate Limit States
(i) Active State 8.0 kPa/m
(i) At Rest State 10.0 kPa/m

(b) At Serviceability Limit States
(i) Active State 6.5 kPa/m
(i) At Rest State 8.5 kPa/m

Adequate permanent drainage should be provided for the
backfill to ensure that water pressure does not build-up.

All footings should be placed below a depth of 1.2 m to avoid

frost penetration.

For footings placed on the dense to very dense lower glacial
till we recommend a coefficient of sliding resistance between concrete of the footing
and natural till of 0.84. This value is based at an angle of shearing resistance of
400,

CONSTRUCTION CONSIDERATIONS

The footings, placed at an elevation of 81.2 m or below,
will be below the existing water level and it will be difficult to maintain the non-cohesive
lower glacial till in an undisturbed state below the water table.
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with the present water level it will be necessary to dewater the area prior to excavation
for footings. It is our opinion that the amount of water will not be great and pumping
from sumps, around the perimeter of the excavation, will be adequate.

Since the water level may vary, depending on the season
of the year, we will recommend that the water level should be checked prior to
starting the excavation to determine if the dewatering will be required.

The faces of temporary excavation in the fill material of
the embankment and in the glacial till, about the water table, should safely stand
at an angle of 45°. Tarpaulins should be placed on sand to prevent surface erosion
during rainfall.

MISCELL ANEQUS

The field work for the investigation was performed under
the supervision of Mr. Mark McKinnon, Technician and David Oliver, Junior Engineer.
The drilling equipment was operated by Master Soil Investigations Ltd., Weston,
Ontario.

We are pleased to provide this service to you. If you have
any questions concerning the contents of this report, please contact this office.

Yours very truly,
B.P. WALKER ASSOCIATES LTD.

U.S. Sappal, P. Eng.

B.P. walker, Ph. D., P. Eng.
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RECORD OF BOREHOLE No 1 METRIC
WP __EGG - 000 — 21 LOCATION Co-ords N 4 858 31B.0; E 349 667.0 ORIGINATED By MM
DIST_& . HWY GO = A,L.R.T. BOREHOLE TYPE _SOLID STEM AUGER & CONE TEST ___ COMPILED BY _USS
DATUM _GEODETIC baTE  B3I=8-2 CHECKED BY _B*W
IL PROF MP o ﬁ ) DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ol g RESISTANCE PLOT " lwasnc Weiitose uoue ,__’:E REMARKS .
- §6| % 20 40 60 80 100 [T contenr umT | ZO
Ofw E1Z2 | = e vt S we W w | 5% &
ELEV DESCRIPTION & g w é grzs § |SHEAR STRENGTH kpa — 4 D%w’r;nu?ée
DEPTH w12l Z| 5|36 T |ounconmnep  + FIELD vANE . y BUTION
g1z T 128 | 2 le cuck rriaxal  x Lap vane |WATER CONTENT (%) (%)
89.0| GROUND LEVEL 5 £1Y | @ 40 B0 120 140 200 10 20 30 hy,3 GR SA S1 CL
- rdll
0.0 Silty c]fay andlsand, ‘V
trace of gravel, 4 6 12
(Upper Glacial T111)  [f{| JR—fis-ri2d. 88 ~ 5473
Low Plasticity ; < =9 I D S h
Very Stiff to Hard d 'Lls T
- o
./.B_ISS 22 26
L Ma s l11s ' P
[+
B4.4 Fl [ e
Yy - -}
4-8| Gravelly Sand, trace 15188 N2 84
of silt and clay /]
(Lower Glacial Ti1l1) 1o
Very Dense t [6—ss—61/8tm ° 27 61 12
|Brovm _ JPA 82
Grey .
-l L2158  1130/35cm [}
80
ol8 ige  Isn °
ils _lss [isg 78 =
#1088 1134 |
76
73.7 L 74
15.3| Shale, weathered, grey Nts
72.2 . ke
16.8| End of BRorehole 72

20
+3, x5 Numbers refer to 35 5 5 (o) STRAIN AT FAILURE
Sensitivity 10
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WP EGG - 000 « 21

RECORD OF BOREHOLE No 2

LOCATION Cozprds N4 RS2 115,3: E 349 680.8

METRIC

DISTA . HWYGO - A.L.R.T.. BOREHOLE TYPE SOLID STEM AUGER & CONE TEST

ORIGINATED BY _MM
COMPILED BY

uss

DATUM _GEGDETIC DATE 83 -~ 8 - 25 CHECKED BY ___RBPW
SOIL PROFILE SAMPLES | = w [DYNAMIC CONE PENETRATION o
E ‘s"f‘;’_-" T | RESISTANCE fLOT rastic HATUML e T REMARKS
= $5| < 20 4p 60 80 100 |'MT cowrmr twT | SO
Ofa e = = 1 I L ] ] Wp w w | 5w &
ELEV a|8| w|2|25| & [SHEAR STRENGTH —_—— 2 | graiv SizE
DEPTH DESCRIPTION [l 2| % 88 % Jo unconmnep  + FiELD vanE WATER CONTENT (%l 7 DISTRIBUTION
2|z y |EO ] & |eouick TRAXIAL  x LAB VANE (%) (%}
936 | GROMND, LEVEL 5 £ |9 @ 40 80 120 140 200 1020 30 foo3 forosa s oL
0.0 Silty clay and sand, .
trace of gravel
(F111) R B °
Low Plasticity ! 92 o o
Firm to Hard ‘<
S8 28 -] 5 50 30 15
y
4 |55 |25 90 bl °
| _BR.5 5 11 < b
5.1 7ay ]
Silty clay and sand, 1 88 ez
trace o ravel gL -
(Upper %ﬁcial Ti11) e S5 | 80 g 22.1 | 6 49 28 17
Low Plagticity A
Bard "l V1
Brovn ; 110/}5cm | 86 o
Grey )
TRy [ /.
e R7/1%cm °
14 84
df !
82.8 a
10.8{Gravelly Sand, trace S l114/45cmy | o 19 63 12 6
of siltand clay - T 82
(Lower Glacial Till) .
81:11Very Dapms (0BT Lhon/hoem ]
12.3 End of Borehole
80

+3 %% . Numbaers refer to
' : ok
Sensitivity

20
15 0-5 (%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 3 METRIC
WP _EGG - 000 ~ 2] LGCATION _Co-ords N & 858 311.7: E 349 712.0 ORIGINATED BY M4
DIST_& ___ _HWYGO - A, L.R.T. BOREHOLE TYPE _SOLID STEM AUGER AND CONE TEST COMPILED BY luss
DATUM _cEODETIC DATE 83 = 8 = 25 CHECKED 8Y zpw——
$OIL PROFILE SAMPLES o« W DYNAMIC CONE PENETRATION -
.uq_héa g RESISTANCE PLOT nastic NATURAL L up| T REMARKS
LisT CONTENT LiMIT =0
— w |20 @ 20 40 60 80 100 zZ- L.
9 o« W - J 1 { ) L WP w w, oW
ELEV )8l w|2|25| & [sHEar strenGTH A Z | oraiN SIZE
BEBTR; DESCRIPTION “ELZ| |85 & lounconemen  + rieio vane WaTER conTent (il 7 [PSTRIBUTION
g2 > | &Y & |e Quick TRIAXIAL % LAB VANE %) (%}
92.3 |cpomm 1EvEL & £ a 40 80 120 160 200 10 20 30 wn/m3 [GR 5 s1 CL
0.0
Silty c%ay and sand, 92
trace of gravel
(Fi11) 1l 188 15 LO 21.3
Low Plasticity d 5 42 40 13
Very Stiff R 00
3 88 15 \1 o
4188 | 20 \ ° o 18.7
i ’ 88 sty
4.6|811ty clay and sand, s {ag 11 °
trace of clay Jud
(Upper Glacial Till) ff/
Low Plasticity .
Bard L6 lss [130 86 T 15 56 22 7
rdl
%
[T fss [129 o
0)’/: 84
83.2[Brown y
9.1{Grey eSS 110 -g.- o
Gravelly Sand trace 5._; ) 82
of silty and clay ‘Jo/ )
(Lower Glacial Till) J S—pif 115 5cm
Very Dense o
1
79.8 - 2710 139/h5cn | 80
12.5|End of Bore
78

v

3 5. Numbars refer o
Sensitivity

20
1505 (%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 4 METRIC
W P _ECC - 000 - 21 LOCATION Co-ords N 4 858 308.4; E 349 673.3 ORIGINATED py MM
DIST_6 _  HWYGO ~ A.L.R.T. BOREHOLE TYPE SOLID STEM AUGER AND CONE TEST COMPILED gy USS
DATUM __GEQDETIC DATE 83 -8 - 24 . CHECKED By __BPW
501 PROFILE SAMPLES o w DYNAMIC CONE PENETRATION -
gg g RESISTANCE PLOT % rasric :":?l%.ﬁﬁ uaue ':f-, REMARKS
§ el a | g ; : 20 4D 60 B0 100 Wp W W, g; &
ELEV DESCRIPTION glg|lw| 2128 & [sHEAR STRENGTH ——— 2 | grain sizE
DEPTH AN 8% g |ounconmned e mEDVANE[ o oo el Y DISTRIBUTION
é z z | &Y & |e cuick TriaxiaL  x 1AB vANE {%) (%)
0-Oleyity clay with sand 1| ]
trace of gravel .;‘/
(Upper Glacial Till) A /-1 S5 123 - - o
Low Plasticity bl —
Very stiff to hard 6 Z |58 Jag | \\-..___ o 357 26 14
I 1s | sg fan | 190 /15 cm D
|
(14 | s5 loo/zpen | 8 e
Z
84.8| Brown /)o'
4.6)Grey ',’/_ZJ‘ 5 1ss 135 °
Gravelly Sand with d 84
trace of silt and I —"‘_ Y
clay rL. T o
(Lower Glacial Ti11) °/] b |58 Ti/lpem 8 60 . 12
Non Plastic 1o
Very Dense ;‘/. 82
.};" v | 85 1107 . )
o) 'I.
4 o
B8 | ss og 4 80 ©
'/. o
n]‘/: 9 | g8 |82/8km [
b of 78
f :_I-
76.9 vt10! ss 1120/05em o
12.5)gnd of Borehole
_ 76
. 3 5. Numbers refer to 20
+3, x* ber 1545 (%) STRAIN AT FAILURE
Sensmvny 0
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RECORD OF BOREHOLE No 5 METRIC
W P _EGG - 000 - 21 LOCATION Co=ords N 4 858 301.6; E 349 702.8 ORIGINATED BY M1
DIST _¢ HWYen - a 1 R.r. BOREHOLE TYPE _SOLID STEM AUGER AND CONE TEST COMPILED BY __USS
DATUM _GEQDETIC DATE 83 -~ 8 = 24 CHECKED BY __BEW
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &= ';'&.“ RESISTANCE PLOT NATURAL =
=2 PLASTIC  moisTume Ltouio | REMARKS
g 9 LIMIT  CONTENT LIMIT | =D
b w | 20 / 20 40 60 8O 00 zz 2
9 : g Dt Sz 1 ! L L 1 Wp w \"'A 33
ELEV DESCRIPTION Lo - - 1 7_% O |SHEAR STRENGTH L e | GRAIN 5I1ZE
DEPTH Bl Z | £|38| G [ouNcONRNED  + FIELD vANE y |DISTRIBUTION
g z Z gu é o QUICK TRIAXIAL  x LaB vang |WATER CONTEN;(’/') {%)
93.7 ~ = £ b 40 80 120 160 200 10 20 3 lkN/m3 GR SA 5 CL
0.0[s41ty Clay with sand,
trace of gravel °
(Fi11) 88 17 92
Low Plasticity 7 e | an o ] 22.1
Firm to Very Stiff
1lgg |20 o o 8 26 31 35
Llas 7 90 (
| -BE.3 5185 |29 \“\ i
4.9 Silty clay and sand, i 88
trace of gravel /
ﬁ:";{ Glzcial T e Tss [ o r—f 17 42 29 12
asticity N
Hard AN
| o, 86
Ho2lss [ 100]10em o
84.6] prown A
8.6} grey 7o 84
[2]
Gravelly Sand with I_‘} Loss 103{15ca
silt and clay o
(Lower Glacial Ti]11) L
Very Dense ;’(L 155 | 198 15,,;!'_ - o 20 62 910
| 80.8 :,/ T Es T I89)15.m [-]
12.4} End of Borehole
80

*3' %7 - Numlluu refer to
Sensitivity

20
15 -5 (%) STRAIN AT FAILURE
10
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RECORD OF BOREHQLE No 6 METRIC
WP _EaG - 0n0 = 21 LOCATION _Co-orde N 4 858 300,7; E 349 715.6 ORIGINATED BY MM
DIST 6 HWY GO = A.L.R.T. BOREHOLE TYPE SOLID STEM AUGER AND CONE TEST compiLED BY U85
DATUM _GEQRETIC DATE 83 - 8 ~ 26 CHECKED BY _BEW ____
SOIL PROFILE SAMPLES - o w DYNAMIC CONE PENE.T_RATION -
.u_-ng g RESISTANCE PLOT " nasric MATIML o :@ REMARKS
= w |28 20 40 60 80 100 |VMT cowrenr uMiT) S B L
9 - b - = A n A L L Wp w W, :;
S oescmemon [T (S[E|F (28| § [sear sTRencr ——o—— Sham size
DEPTH =S5 Z| % 51| T o unconmnen + FIELD VANE . Yy
é z 5 éu g ® QUICK TRIAXIAL  x LAB vanEe | WATER CONTENT (%) (%)
89. 2| GROUND prywy, @ : @ | 40 8Q 120 160 200 1p_2p 30 /n |GR 54 81 CL
0.0ls11ty clay and sand, [ g
gome gravel FEFTEED
(Upper Glacial Till) [}*1 a8 e
Low Plasticlty f Ty \_‘ o
Very stiff to hard h——— ]
Tl °
15cm | 86 o 19 45 22 14
847! Brown
4. 5| Grey 9970 % em o
Gravelly Sand, trace 84
z of silt and clay fj'
Q (Lower Glacial T111) [ OE71S o
= Non Plastic
s Vary Dense 82
& ’ o
: 1101 3/cm
[*T)
= 80
bt 1001 10em -
Z
o
= 11 78 o
14
['Y)
=
we 76.5 Ja +]
E_“') 12.7|End of Borehole 2%
&

20
+?, x5 Numbers refer to 5 4 5 (o) STRAIN AT FAILURE
Sensitivity 10
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RECORD OF BOREHOLE No 7

METRIC

Sensitivity

wbP_EGG -~ 000 - 21 LOCATION _ Co-ords N 4 858 306.8: E 349 735.0 ORIGINATED BY _ D.O.
pisT__6 HwY_GO-ALRT BOREHOLE Typg Solid Stem Auger to 9.1lm Wash Boring Below COMPILED BY U.S.S.
DATUM Geodetic DATE 84-04-~02 and 84-04-03 CHECKED BY ___U,S5.S,
SOIL PROFILE SAMPLES o W JDYNAMIC CONE PENETRATION —
Eg' g RESISTANCE PLOT astic NATUMAL - m ._6 REMARKS
= w|Z0] @ 20 40 o0 80 1po |7 cowvenr umir | SO
9 o o et z i 1 | 1 1 Wp w W|. 3; &
ELEV ala| w| 2|28 ] & [sHeArR STRENGTH —_—————— GRAIN $IZE
DEPTH DESCRIPTION 2B 2| $1288] 5 lounconames  + Fiew vane aER content ()] ¥ [PSTREUTION
2|z > | &Y | & [eouck TriaxiaL  x Las vane (W 10 20 30( . (%1
89.3| Ground Level A # @ GR SA 51 CL
0.0{ 5ilty Clay & . Sand, ;V:
Some Gravel . %
(Upper GlacialTitnfrfl L[ 55|38 g8 P
Low Plasticity, i s3] 51 by
87.0[ Stiff to Hard di
. A 102 !
2 3 0‘/| L~ =
 Browa A4 58 (100423¢cm| 86
GCrey * u b
Gravelly Sand, |~
Trace Silt and bs +). 5! 55 []00415¢em )
Clay (Lower Glacial]'/. 84
Till) x
Non Plastic /°I
Very Dense ‘l . sg | 79 P 20 71 6 3
dB .
'Y . a2
/5] 71 55.1100425¢cm °
el 2
s
L1 8 ss it 80 =)
Jo
L|]<] 9] 8§ | 16 -]
. 78
.0
|
Jlb al gs lizad23em 4
i) 76
25. 6 TRL Y
LQs o
13.7| Shale -~ Weathered 58 _)15“.'
A
73.9 V12l ss haoMisem d 7a o)
15.4/| Enad of Borehole
On completion
cave=in at 4.9m.
W.L. at 2.7m.
+3, x5 ; Numbers refer to

20
15 <5 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

Minvsiry of
@ Teanaportaivn snd
Commumcationy

Onterg
RECORD OF BOREHOLE No 8 METRIC
wpb__EGG -~ 000 - 21 LOCATION _Co-ords N 4 858 301.0; E 349 759.4 CRIGINATED BY _P-0-
DIST__ 6 HWY_GO-ALRT BOIREHOLE TYPE Solid Stem Auger to 10.7m, Wash boring belowCOMPILED BY _U.S.8.
DATUM Geodetic DATE B4-(02~02 and R4-04-0% CHECKED BY _u.85 g
SOIL PROFILE SAMPLES = w | OYNAMIC CONE PENETRATION . -
L M'E‘E 5 RESISYANCE FPLOT nastie priiio 8 voup :g REMARKS
= w | 2O @ 20 40 80 20 100 conrant p &
Ol x Wt - ] z | 1 1 1 L Wp w W| 3;‘
ELEV T|la| w1 2|28 & |SHEAR STRENGTH R\ DGSF“I";'IN ?l'éi:
DEPTH DESCRIPTION 1512 %38 5 |ounconmmne  + pieto vane WATER CONTENT (%) 7 ! (?IU,
21z > (&Y § ® QUICK TRIAXIAL X LAB VANE , 20 30 " .
=
8§9.1| Ground Level dd - w 0 GR 5A §1 CL
0.0|Silty Clay & Sand, :.'V
Some Gravel, T 1 -]
i s
(Upper Glaciairina)|fd-1i S8 13 88
Low Plasticity, NI o
B6.8) Very Sciff 1-2+—58 {23 ]
To [
2.3 F I 86
" LBrownp f 3155 164 v
-Grey .'*:
4
Silty Sand, Trace ..EJA S8 [100%13¢m
Gravel and Clay, - f/’_ 84
(Lowver Glacial K -J‘L
Till), Iy Bentohite
Very Dense W4 51 S5[100425¢m | Sead o
=l
iy 82 |
| ST 9 e ° 2 65 30 3
‘D‘
d 80
Lzl sslinoliokm o
Pd
re Piezometer]
4, !
L1l 55 115 78
1<
el
14 551170 o
21
o 76
:
74.9 '/:' 10 §5 |112 o
14.218hale -~ Weathered
73.6 55 [T00Y10¢cw 74 T
15.5|End of Borehole
Cona
Penetration Tests
Penetra=-
(M) . tion
Depth ELE. Resistancéb
9.1 80.0 140/30cm
Q.4 79.7 100/4cm
9.8 79.3 200/30cm
10.1 79.0 194/5¢m
10.4 78.7 57/30cm
0.7 78.4 80/30cm
1.0 78.1 200/23em
1.3 77.8  23/30cm
1.6 77.5 100/30cm
1.9 77.2 )00/Bcm

+3, x% ; Numbars refer to
L] . P
Sansitivity

20
154-5 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

Mirsiry of
@ Transpuriation and
Communicationy

Ontang

wP_EGG - 000 - 21

RECORD OF BOREHOLE No 9

: METRIC

LOCATION _Co~ords N & 858 295.0;

E 345 783.8

ORIGINATED gy D.O.

pisT__6 Hwy GO-ALRT BOREHOLE TYPE _S0lid Stem Auger COMPILED BY U-S-5.
DATUM Ceodptic DATE B4 -~ 04 = O# CHECKED BY _1,8,5,
SOIL PROFILE SAMPLES | = w IDYNAMIC CONE PENETRATION )
'u&-.éa g |Resisance piot rastie AU o] REMARKS
= 20| » 20 4p 60 80 o '™ cowtewr umr | 5O
Ol o D: = 1 L L L L Wp w w, D; &
ELEV Ela| w1 2198 | Q [SHEAR STRENGTH O A— GRAIN $I1ZE
DEPTH DESCRIPTION —|ElZ | E 85 % 1o unconeneo + HELD VANE] o content iyl 7 DISTRIBUTION
é Z » 6“ § ® QUICK TRIAXIAL X LAB VANE 10 20 30 * (%)
B88.4) Ground Level 1 5 i GR S5A 51 CL
0.0{ Silty Clay & Sand, M7 88
Some Gravel, 3
(Upper Glacial 1185 |21 *
Tiil), ‘ 3 q
Low Plasticity, /% S5 38
Very Stiff to Hard [| M A : 86 q
ek 4 y% S N ET N
3. | Brown P i blgs 15 o
Grey A
§ilty Sand, S TSE enrYaem | 84 )
Trace of Gravel ‘K
and Clay ’R
(Lover Glacial aEN
Till) ipd S8 |175421¢cm 82 o
Very Dense o
| T Isso0d13cn o
By 80
A1
i Faleg 160/M3cn g
Pl
77.7 ) 78
. 1l
10.7] 51Tty Clay with ‘ 9]s8. (100Y13¢m o 340 40 17
Sand, y
Trace Gravel oA
;?;:;rked Shale -/ 1455 T60 76 o
Low Plasticity
74.7| Hard L e —trom sem o
13.7| Shale -~ Weathared {7 74
73.0 TASS [TUtYlicm
I3.4 knd 0ol Borehole

*

W.L. not establizhd

+3, %% ; Numbers refer 1o
Sensitivity

20
15 9-5 {*%} STRAIN AT FAILURE
10




78 12 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SILT SAND : GRAVEL
CLAY & Sl Fine I Medium I Coarsa Fine I Coarie
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION | Metric)
! 2z 3 458 10 20 30 4050  gsum 150Km 300um  600um  LiBmm  2.36mm 9.5mm  190mm  375mm  63.0mm

l ”' “” 5Ium 106um 250pum 425um 850 um 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm

100 - —T= 0
- pu—
b”ﬁéﬁ""
| s -'-—-’_
90 e A g e T e o
A
Ll VE
s
80 v : : 20
A7
W
70 / i / . 30
P, / .
.7, /' /

60 V4 s00
2 e :
2 /) l i z
3 94 / w
b 4 : b

50 o 50

LT [
> 1 I LEGEND 5
w L 3
g ) / BH [SAMPLE SYMBOL =
Ln‘.' 40 60 &
P / 2 3
A
A | -V 3 2 |=-———— o
30 re T 7
paBNd S 3
d -
/
20 /”,_, 80
- et
gt
10 ran 90
0 100
| 2 3 45 10 20 30 40 270 200 140 100 6050 40 30 20 I8 108 4 OO . 7S LI T APT P

MINISTRY SIEVE DESIGNATION {Imperial )

@ oo GRAIN SIZE DISTRIBUTION FIG No |
ransportahqnand ‘ WP EGo 350 51
Sy rmumeatons SILTY CLAY AND SAND Trace or graveL (Fill)




7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SIT Fine I Medium I Coarse Fine COOI’;?
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)
| 2 3 458 10 20 30 40350 g5,m 150 um 300um 400m LlI8mm  236mm 9.5mm 19.0mm 37.5mm  63.0mm
100 II“ ”” 53pm 106um 250u'm 425um B50um 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm{ 75.0mm
90 10
80 20
70 30
o 60 400
z z
wv i
5
50 50
z LEGEND 5
E BH [SAMPLE SYMBOL &
a 40 60 &
| 2 )
<7
30 2 6 (_\,Q 70
3 6 v
Av
20 4 2 = 80
5 6 &
6 4
10 a0
0 100
| 2 3 4.5 10 20 30 40 270 200 140 100 6050 40 30 20 I8 108 4 KON 7 S LR T7SIPUP V2 O
MINISTRY SIEVE DESIGNATION { Imperial )
Transportation and GRAIN SIZE DISTRIBUTION FIG No 2
==/ Communications SILTY CLAY AND SAND TRACE OF GRAVEL WP EGG-000-2I
ntario . ,
(Upper Glacial Till)




7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SIT Fine | Medium | Coorse Fine | Coarle
GRAIN SIZE IN MICROMETERS MINISTRY . SIEVE DESIGNATION { Metric)
| 2 3.4 10 20 30 - 4050 oy, 150um 300um 400 um Libmm  234mm 9.5mm 19.0mm 37.5mm 61,0 mm
LT $Ium 108pm 2501m 425 um B50um 2.00mm 4.75mm W2mm | 265mm | 530me] 75.0mm
100 oy 0
ofi
_ I (NS BV
90 1o
80 20
70 30
oo
g i
& : -l h
g «
50 50
5 LEGEND _ E
= BH  [SAMPLE SYMBOL &
< 40 60 &
| 6 K
2 9 S
30 & 70
. q 6 _\S&
S 9 &
20 a0
10 90
4] - 100
I 2 3 4.5 10 20 30 40 270 200 140 0O 6050 40 30 20 1 08 4 KON AN VAt
MINISTRY SIEVE DESIGNATION ( Imperial )
o o an GRAIN SIZE DISTRIBUTION FIG No 3
./ Communicallons GRAVELLY SAND TRACE OF SILT AND CLAY WP EGG-000-2]
Onlario . '
(Lower Glacinl Titn)

el



Oct 75, FF.5-2)

60

50f ' pd

3 oM /

40 /
2 o | < S
g N P
E -
. 30[- ’
v
3 ct | | ' LEGEND

/ . BH SAMPLE | symBoL
20 .
5 6 A
S . 6 4 ®
/ MH OH
10 //
NN
— t— e —— LY LY / M' 0|
‘ 7 M oL
% 10 20 30 40 50 60 70 80 %0 00
' LIQUID  LIMIT ®°4
ﬂi:;sst;z:;lionand PLASTlc 'TY CHART . FIG NO 4
Ontanp _OmMunications SILTY CLAY AND SAND TRACE OF GRAVEL WP EGG-000-2]
(Upper Glacial - Till)




7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine ] Medium l Coarsa Fine l Coarle
GRAIN "SIZE TN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
! 2 3 45 10 20 30 4050 5.m 150um 300um 600um LiBmm  2.36mm 9.5mm 190 mm 37.5mm  43.0 mm
100 'lll ”” 53um 106um 250u|m 425um 850 um 2.0C.mm 4.75mm 13.2 mm 26.5mm 53.0mm 75.0mm
0
//
20 / 10
//
80 // 20
70 // 30
60 / fa
%’ I/ 4302
w «f
o b
50 ,/ 50
z / LEGEND z
& / BH |SAMPLE SYMBOL s
o 40 / 60 &
/ 7 6
30 / 70
20 80
///
10 // 90
_./
"ﬂ
0 100
| 2 3 4 10 20 30 40 270 200 40 100 6050 40 30 20 6 108 4 N A S LI U/ S O T2
MINISTRY SIEVE DESIGNATION ( Imperial )
T tion and GRAIN SIZE DISTRIBUTION FIG No 5
/ Communications GRAVELLY SAND, TRACE OF SILT AND CLAY WP EGG-000-2|
Ontario . .
(Lower Glacial Till)




7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM |
SAND GRAVEL
CLAY & SILT Fine I Mediom [ Coarse Fine | Coarte
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
| 2 3 45 10 20 30 4050  g5.m 150 um 300um 400um LiBmm 2.36mm 9.5mm 19.0 mm 375mm  63.0mm
100 I ”l ”” 53um 106um 250p'm 425um 850 um 2.00mm 4.75mm 13.2mm 26.5mm 53.0an 75.0mm
0
b~
90 // 10
r [

80 20
T0 - 30
© ° I 400
e w
50 l 50“
z / LEGEND 2
£ BH [SAMPLE SYMBOL &
o 40 60 &
. ) 8 )

20 // 70
/
20 '/ 80
)4
r
10 // 90
.u-"""'ﬁ'-
) 100
I 2 3 4 s 10 20 30 40 270 200 140 100 6050 40 30 20 16 08 a Yo' V2 W v L pm2lg e
MINISTRY SIEVE DESIGNATION Imperial }
My o ang GRAIN SIZE DISTRIBUTION FIG No_ 6
S, Communications SILTY SAND, TRACE OF GRAVEL AND CLAY WP EGG-000-2]
( Lower Glacial Till)




7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine | Medium | Coarse Fine | Coarie
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)
1 2 3 4 5 10 20 30 40 50 75um 150um 300um &00um 1.18 mm 2.36mm S.5mm 12.0 mm 375mm  6).0mm
100 [I” ”” 5Ium 106 um 250u|m 425 um B850 pm 2.00mm 4.75mm 13.2 mm 26.5mm 53, Omemy 75.%mm
vl

20 /, 10

80 // 20

70 /17 30
9 €0 / 40;
2 / :
2 4 &

80 50
z LEGEND &
Iv] V]
& BH [SAMPLE SYMBOL =
o 40 ] 60 ~
// 9 9
30 N ’ " yd 70
1A
//
20 4'/ 80
/
10 90
0 : 100
I 2 3 a4 s 10 20 30 40 270 200 (40 100 6050 40 30 20 6 108 4 "2 W e 1 graly e

MINISTRY SIEVE DESIGNATION { Imperial)

inistry of GRAIN SIZE DISTRIBUTION FIG No 7

Transportation and

Communications SILTY CLAY WITH SAND, TRACE OF GRAVEL WP EGG-000-2I
(Reworked Shale Till)

Ontario
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST {SPT) N VALUE IS THME NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Simm O.D. 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 D.7a4m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRAYTION

ACHIEVED. AVERAGE N VALUE IS DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUDUS PENETRATION OF A CONICAL STEEL POINT {5imm O.D. 60" CONE ANGLE ) DRIVEN BY 275 J
IMPACT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m

ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

CONSISTENCY: COHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTHIC ) AS FOLLOWS:
l c, [ kPa) 0-12 12 - 25 25 - 50 50-100 | 100 -200) =200
VERY SOFT| Sorfr FIRM STIFF VERY STIFF HARD

DENSENESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:

}N {(BLOWS/0.3m)] © - § 5-10 10- 30 30- 50 >50
’ VERY (OOSE LOOSE COMPACT DENSE VERY DENSE

ROCKS ARE DESCRIBED BY THMEIR COMPOSITION AND STRUCTURAL FEATURES ANDZ OR STRENGTH.

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

THE ROCK QUALITY DESIGNATION [R G D), FOR MODIFIED RECOVERY, 153

! ROD(X) 0-25 25 - 50 30 -73 75- %0 90 - 100
VERY FOOR POOR FALR GOOD EXCELLENT

JOINTING AND.BEDDING :

S5PACING 50mm 50 = 300mm] 0.3m - Im Im- 3m >3m

JOINTING  |VERY CLOSE| CLOSE | MOD.CLOSE| WiDE | verr WIDE

BEDDING VERY THIN ITNIN MEDIUM THICK . |VERY TMICK]

ABBREVIATIONS AND SYMBOLS
) FIELD SAMPLING MECHANICAL PROPERTIES OF S0IL
5§ SPUT SPOON TP  THINWALL PISTON m,  kpg™) COEFFICIENT OF VOLUME CHANGE
WS  WASH SAMPLE OS5 OSTERBERG SAMPLE €, 1 COMPRESSION INDEX
§ T S1OTTED TUBE SAMPLE R C ROCK CORE Cy 1 SWELLING INDEX
B S BIOCK SAMRLE . P H TW ADVANCED HYDRAULICALLY ~ Cq 1 RATE OF SECONDARY CONSOLIDATION
€5 CHUNK SAMPLE , P M TW ADVANCED MANUALLY <, m/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN F S FOIL SAMPLE H m DRAINAGE PATH
T' 1 TIME FACTOR
STRESS AND STRAIN u %  DEGREE OF CONSOLIDATION

-

kro EFFECTIVE OVERBURDEN PRESSURE

u, kP PORE WATER PRESSURE o)
ru 1 PORE PRESSURE RATIO u"' kro PRECONSOLIDATION PRESSURE
o kra TOTAL NORMAL STRESS T, ko SHEAR STRENGTH
o’ kra EFFECTIVE NORMAL STRESS ¢’ kra EFFECTIVE COHESION INTERCEPT
T kFa SHEAR STRESS ¢ -* EFFECTIVE ANGLE OF INTERNAL FRICTION
o ..o ke PRINCIPAL STRESSES 0 kro APPARENT COHESION INTERCEPY
€ % _LINEAR STRAIN by -* APPARENT ANGLE OF INTERNAL FRICTION
€.5 .5 % PRINCIPAL STRAINS T kra RESIDUAL SHEAR STRENGTH
E keo MODULUS OF LINEAR DEFORMATION T, kra REMOULDED SHEAR STRENGTH
G kra MODULUS OF SHEAR DEFORMATION 5, 1 SENSITIVITY = ..:7‘!..
B 1 COEFFICIENT OF FRICTION f
PHYSICAL PROPERTIES OF S50IL
Ps kg/m’ DENSITY OF souo_mmcws ] 1,% VDID RATIO €min 1,%  VOID RATIO IN DENSEST STATE
A kN/m® UNIT WEIGHT OF SOUID PARTICLES n 1,%  POROSITY b 1 DENSITY INDEX ..:22!:_..;_,
P, kg/m’ DENSITY OF WATER w 1,X  WATER CONTENT O  mm  GRAIN DIAMETER
Y, kN/n’ UNIT WEIGHT OF WaTER 5 % DEGREE OF SATURATION D, mm  n PERCENT - DIAMETER
P ko/m’ DENSITY OF 501 w % LIQUID LIMIT Gy ! UNIFORMITY COEFFICIENT
Y kN/ni UNIT WEIGHT OF s0IL w, % PLASTIC LIMIT h m HYDRAULIC HEAD OR POTENTIAL
2 kp/m’ DENSITY OF DRY 5011 wg % SHRINKAGE LIMIT q  m'/s RATE OF DISCHARGE
7; kn/md UNIT WEIGHT OF DRY 501 1 ! PLASTICITY INDEX r W — wp v m/s  DISCHARGE VELOCITY
£ kp/m® DENSITY OF saturRATED sOn | ! LIOUIDITY INDEX s —e® i 1 HYDRAULIC- GRADIENT
Yoal kN/m® UNIT WEIGHT OF SATURATED SOIL ¢ 'r w - W [ m/s  HYDRAULIC CONDUCTIVITY
P' kp/m® DENSITY OF SUBMERGED SOIL e 1 CONSISTENCY iNDEXs — j ke’ SEeraGE FORCE
Y'  kn/m® UNIT WEIGHT OF SUBMERGED SOIL € % VOID RATIO IN LODSEST STATE '
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86
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82
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26
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78
76
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METRIC

ALL DIMENSIONS SHOWN ARE
IN METRES AND/OR MILLI -~
METRES UNLESS OTHERWISE
KOTED.

S
-‘u L NOT

ESTABLISHED 98
96
54
. ; |
TOP OF RETAINING WALL ! 22
i i o
—~ M i 90
¥V A A aifi%::‘u.w CLAY_AND SANG., soWe Gravel T P DT TET" T e L. | .
4 -, ETIE Upper Glacial Till) Stiff to Hard - A dz3biF o 4L Ao A L 4" 2t N % =
-/,-' e méﬁ‘ﬂf‘eyla. T T i G0 34" /Ko/ [ﬁ{/r‘;?.f?.o?aa.//f{l.‘ 86
r L..m\.‘:.e—.a._ " Ta|F-F6a. T ia TP AR Py . L] TS
Ay ‘r: - Aosem s Lo s elok 111 2 ;J-u/-{"-/'-_{ 1. b .(’. 1 "f N REHE DR ENEG sa
e A ae P R . |~ b MW o1 1A 18- 17~ T
1/'1/ Al %K : .]/: ol b [T o jorea J 1A AT e A4 . HKE fP"-."_‘ A5
"o 7 lal — li0diZ8em Ab % T s T B AN AL SR AP In= FL 05 82
GRAVELLY SAND “* 1% .07, ~ -oF b PV 1 Ve U1 SILTY SAND 9 170e{ ] 7] [og/13em 77141 -
TRACE OF SILT AND CLAY, 1" ;k,- REVA Y- FRT8 J2X=] F|[TRACE oF GRAVEL aNG cLAY [T [eckscml<| L F 8o
{Lower Glocial Till) - “lis _;/ L il ; . 181 VLT b lof (Lower Glacial Titl} - ! btei%f" 2y A% 78
Very Pellzn 'I’-‘I.Z-'m’-zﬂ‘."?/' 4/:1 T a1 e §93% Very D-ns.-i(l.,-Vl’_é -EV-/- 7 z‘l‘éEgl :zoELsﬂv:Lm sAND
mfﬁmﬁmm:m% s K luzl1el™ {15l 4 POdZ I;w/s‘._ “ Rbwarked Shaie Till) , Hard
SHALE Weatherad iy lodrtzem 7
eathars SHALE wWeathered SHALE A
Weathered ] 72
70
- : s8
SECTION C-C |
SCALE y
Om 5 O 1om !
FOR PLAN REFER TO
DWG No EGGOpO21-A
i
|
|
i
f
i
I.
i
i

O KEY PLAN
SCALE

*
4
.Q.
CONE
¥

LEGEND
Bore Hole
Oy ic Cone Pe Test [Cone)

Bore Hole & Cone

Blows/0-3m {Std PenTast, 475 }/biow]

Biows/0-3m {60° Cone, 475 )/ blow}

WLl ar time of invesrigoton Apr 1984

-

&
CO - ORDINATES
No ELEVATION NORTH EAST
7 89.3 |4 858306.8| 349 7350
8 89.1 485830CL0 | 3497594
9 88.4 4858295.0] 3497838
Geocres No

b

-=NOTE=

The bowndories between 30d sirste have been ssicblished
oniy ot Bore Hols iocorions. Betwsen Bore Holas

are d from g

NOTE : The

this proqect and other reiared &
Enginaering Motencls Office, O

the
1, 1 .y
found - ond deugn report for
moy be d cf the
: da
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1.0 INTRODUCTION

Dominfon Sofl Investigation inc., Consulting Geotechnical Enqineers.. were
retained by the Ontario Ministry of Transportation and Communicgtions to
conduct a geotechnical investigation for proposed sewers under Champlain
Avenue, north of Highway 401 in Whitby, Ontario (GO-ALRT Project No.
GGE-000-61).

The field work was carried out during the period of June 19 to June 23,
1984, and consisted of drilling eighteen boreholes to depths ranging from
4.1 t0 9.8 m. The locations of the boreholes, along with subsurface
profiles, are shown on Drawing Nos. GGEOOO61-E and F.  The subsurface
conditions encountered in the borings are presented on the Record of

Borehole Sheets.

2.0 SUMMARIZED SUBSOIL CONDITIONS
Details of the subsurface conditions encountered in the boreholes are given
on the individual Record of Boreholes and conditions at each borehole

location are also represented on the profiles presented on Drawing Nos.

' GGE0DO61-E and GGEOOO61-F. *

The subsurface conditions encountered in the boreholes can be summarized
briefly as follows:

* These two drawings can be found in the Contract Drawing book and

are identified as Sheet 36A and Sheet 36B.

ll/lll



Below some fill and, in some of the boreholes a layer of silty clay, the site
is underlain by glacial deposits ranging from silty clay to siity sand till,
Deposits and layers of sand were also encountered, especially in the areas

covered by Boreholes 32, 33, 36 and 37.

The relevant index and engineering properties of the principal soil strata

are briefly discussed in the following paragraphs.

2.1 Topsoll

A layer of topsoil, ranging in thickness between 0.08 and 0.6 m, was
encountered at the ground surface in the majority of the boreholes. In
addition, in some of the boreholes, topsoil layers or pqckets were

contacted within or below the fill.

2.2 Fill

The majority of the boreholes encountered fill extending to depths ranging
between 0.3 and 3.3 m (Borehole 36) below the ground surface, In
addition, material identified as probably fill was also encountered in

several of the boreholes.

At several borehole locations the fill was comprised of basically
non—cohesive, granular materials. Fill consisting of silty clay mixed with
some sand and traces of organics was also found in many of the bereholes.,
In some of the boreholes the fill was also found to consist of sandy silt or

silty sand with some gravel (derived from indigenous till materials). The



composition of the fill was thus found to be variable, not only from borehole
to borehole, but in some cases also within the same borehole. Differences
in the engineering properties such as permeability characteristics of the

fill can, therefore, be expected even within short distances.

‘N'-values recorded within these fill materials range from 3 to 56 blows/0.3

m, indicating that, in most cases, the fill has received some compaction.

2.3 Silty Clay

Silty clay was encountered in Boreholes 26, 27, 28, 37, 39 and 40 at depths
ranging between 1.4 and 3.0 m below the ground surface and comprises the
uppermost natural stratum below the fill. The thickness of the material

ranges from 0.2 (Borehole 26) to 1.5 m (Borehole 40),

In some boreholes the silty clay has a layered, almost varved-like,
structure whereas at other locations material with a blocky and probably

sensitive structure was also noted.

Atterberg Limit tests performed on a sample from the siity clay deposit

gave the following values:

Liquid Limit 50%
Plastic Limit 22%
Plasticity Index 28X

Moisture Content 29-40% (Average = 33%)

These values are characteristics of clays of medium—high plasticity.



Standard Penetration Resistances ('N'-values) recorded within the deposit
are 7 to 15 blows/0.3 m. From these results, the consistency of the

material is described as 'firm to very stiff'.

The silty clay is a practically impervious material.

2.4 Jilty Clay Till

Silty clay till was encountered in the majority of the boreholes, drilled at
the site, at depths ranging from approximately 0.3 m to 3.7 m below the

ground surface, generally overlying the coarser sandy siit till deposits.

The grain size distribution of a typical sample from this deposit is shown on

Figure 1, indicating approximately the following particle sizes:

Gravel = 17X
Sand = 27X
Silt = 30%
Clay = 17%

The following index properties were measured in the laboratory:

Range Average
Liquid Limit 21 - 32X 27%
Plastic Limit - 15% 13X
Plasticity Index 8-21 14
Moisture Content 9-23% 16X

These values are characteristics of clay deposits of low to medium

plasticity and the material can be expected to be practically impervious.



'N'-values recorded in this deposit generally range from 8 to more than 100
blows/0.3 m and field vane tests gave undrained shear strengths ranging
from 132 to 180 kPa. From these values, the material is considered to be
generally stiff to hard although ‘N'-values less than 8 blows/0.3m also were
recorded in some of the boreholes (e.g. Boreholes 28, 38, 39 and 40),

indicating the presence of firm zones within the deposit.

2.5 Sandy SHIt Till

The predominant soil stratum in many of the boreholes is sandy silt till.

The material is an unsorted, non—homogeneous mixture of sand, siit,
gravel and clay size particles. It is frequently interbedded with somewhat
cosrser silty sand till and finer silty clay till layers or zones, in addition

to sand and occasional silt seams.

The grain size distribution of a sample from the deposit is shown on Figure

2, indicating the following composition:

Gravel - 5%
Sand = S50%
Silt = 33X
Clay = 12%

The material has a coarser texture than the silty clay till described in
Section 2.4 and is basically a non—cohesive (granular) deposit. Owing to
some cementation between the particles, however, it exhibits some
apparent cohesion. In some instances where the clay content s somewhat

greater, the material has a higher degree of cementation and cohesion.



The presence of some cobbles and boulders can be expected in the glacial

till deposits.

The sandy silt till is considered to be moderately impervious with an
estimated coefficient of permeability (k) of the order of S x 10~ to 107
cm/sec.  These values indicate moderate to small amounts of seepage
through these materials. Heavier seepage can, however, be expected
through the sand seams or layers present in the till. The measured
moisture contents generally range from 7.5 to 10% with occasional lower
values, but where the material is wet, higher moisture contents (up to 14X)

were measured.

Penetration Resistances ('N'-values) recorded within the deposit are
generally greater than 20 blows/0.3 m and in many instances, more than 50
blows/0.3 m, indicsting a generally compact to very dense material.

However, in some cases, ‘N'-values were less than 20 blows/0.3 m and in
two of the boreholes (i.e. Boreholes 25 and 30) less than 10 blows/0.3 m,

indicating the presence of very loose to loose 20nes or layers.

2.6 §ilty Sand Tiil
Silty sand till was generally found interbedded with the sandy siit till but
was less frequently encountered, It has 3 somewhat coarser texture, is

generally uncemented and can be expected to be more pervious.

.Il,lll



In general, ‘N'-values recorded within the siity sand till range from 30 to
more than 100 blows/0.3 m, indicating a competent material except where
‘N'-values between 2 and 10 blows were recorded (e.9. Boreholes 37 and

38).

2.7 Sand

Layers and deposits of sand were contacted at various borehole locations
throughout the site, Frequent sand seams or lenses, in some cases water
bearing, were generally found to be interbedded with the till deposits. In
addition, relatively thicker sand layers were encountered in Boreholes 31,
36 and 37, while sand constitutes the predominant soil type at Boreholes 32
and 33.

In general, the grain size distribution of the sand is in the fine sand range
with a trace to some silt size particles, as shown in Figures 3 and 4.
Occasional coarser layers or zones, however, were also encountered

(Figure 5).

Based on ‘N'-values, which generaily ranged upwards of 17 blows/0.3 m,
the relative density of these deposits is described as compact to very dense

with occasional loose zones (e.g. Borehole 37).

The sand deposits are expected to have a medium to high permeability.
Below the water table considerable seepage could therefore be expected

through these materials and they would also be unstable when excavated



below the water table.  Furthermore, the silty fine sands will exhibit 2
tendency to dilate and could easily be disturbed when unloaded in the

trenches.

A potential problem‘could arise if the base of the excavation in a relatively
impervious stratum too closely approaches the upper surface of a more
pervious sand layer which is under excess hydrostatic pressure. Insuch a
case, the base of the excavation could be disturbed by bottom heave or
piping. Under these conditions, the excess hydrostatic pressure in the

sand, below the excavation level, will have to be relieved.

2.8 §iit
Occasional silt seams were encountered interbedded with the till deposits.
in addition, at Borehole 40, a relatively thick sandy silt layer was

encountered below 5.2 m.

The silt has a medium permeability. The silt and, in some cases, the siity
fine sands and the relatively weaker and wet silty till could dilate upon
excavation, especially in the presence of water., If the material below the
invert level has a liverish, jelly-like appearance during trenching, the
disturbed, dilated soil must be removed and if this is not feasible, it must

be stabilized by a suitable method to prevent the dilatation of the soil.

lll/l.l
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2.9 Groundwater Conditions

Groundwater conditions in the open boreholes were observed during the
drilling and, where possible, periodically after their completion. In
sddition, sealed piezometers were installed in nine boreholes in order to

monitor the water levels over a prolonged period of time,

The final water levels recorded in the open boreholes and in the sealed
piezometers are given on the individual Record of Borehole sheets. The
groundwater levels recorded at the time of the investigation range from 0.9
to 6.3 m below the ground surface but were generally 2 to 4 m below the

ground surface.

Note: The preceding is a copy of the factual information from the
Foundation Investigation Report prepared by Dominion Soil
Investigation Inc., the consulting geotechnical engineers
for this project who were under the technical supervision
of the M.T.C. Foundation Design Section.

L. Politano, P. Eng.

Project Foundation Engineer
M.T.C. Foundation Design Section

/ | 7 ‘ /;RQ/V’}:”\/QZ'

M. Devata, P. Eng.
Chief Foundations Engineer (East)
M.T.C. Foundation Design Section
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OFFICE REPORT ON SOIL EXPLORATION

Miniatry af
Transporiation ang
Communicatons

DOMINION SOIL INVESTIGATION INC.
REF. NO. 84-6-7

Ontare 23
RECORD OF BOREHOLE No 23& 24 METRIC
WP GGE 000-61 LOCATION C0-0RDS, 4,868,595N; 351,771E ORIGINATED B_Y R.M.
pisT .6 Hwy ___401 BOREHOLE TYPE HOLLOW STEM AUGER cOMPILED BY _F.L.
DATUM GEQDETIC DATE 1984.06.19 CHECKED BY L.5.0.
w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ;2 g |ResisTAnCE pioT mastic NATURAL o ‘_E REMARKS
= $6| 4 20 40 60 80 1gp |NMWT conresr wmiml oo 2 2
Ofe I = (R S N VR we W wi | S¥
ELEV DESCRIPTION Tlm| w § 9_% D |SHEAR STRENGTH —_——— D%RTT?:’;U%%E\I
2| > ) =
DEPTH — ol - % 10 UNCONFINED + FIELD VANE . y e
HE Q8| £ o quck rrmmar  x 1as vane |WATER CONTENT (%) (%)
] z |0 v 20 40 60 GR 5A S| CL
B
92,2 Ground Level
0.0| 0.08 m Topsoil s sehy| 92
0.2 m Fi11 - gravelly|fr- A
sand. , b A/
hard M sl aa| ®
Silty clay till, j;( 91
occasional sand seams. (]|
Brown r’g/ 21 ss i 82|seh
H L
,- 7
:,’1 90
413 | ss |1o0/p.2B m
89.5 A1) =
2.7 44! &
Silty sand till 1k £
T Savers oreyisnlgff T3 L O g 89
and silty sand —=2"—[ip .15
seams, v.dense, grey !’/
88.1 1 J 5 | ss | 75/0. lsﬂ
4.1 END OF BOREHOLE
C0-ORPS, 4,858|550Ny 351,767€
HOLLQW STEM AUGER
24
91,3 Ground Level
0.01 0,15 m Topsoil i
91
Fi1l - Silty sand
with traces of gravel.
Brown
1 |85 | 29
89.9 90
LA 1FiN - silty clay
mixed with topsoil, 2 sy
89,7 | Dark brown/black.
2.1 1 si1ty clay ti1l. 89
s | 14 voln
Stiff to v.stiff.
Brown
S | 20 88 a
87.6
3.7 A
Silty sand 1cl5 | SS | 44
111 with 14 "
sandy silt
[dense 111 tayers (P16 1SS | 65/b.15m
v.dense and occ. siltyiif
sand seams. b
7 Ls .
85.8 S 133/p.05m 86
5.5 END OF BOREHOLE
20
+3, %% Numbars refer to 15 4 5 (%) STRAIN AT FAILURE

Sansihivity 10




OFFICE REPORT ON SOIL EXPLORATION

DOMINION SOIL INVESTIGATION INC,

+3, x5 . Numbers refer to

Sansitivity

15 -5 {%) STRAIN AT FAILURE
10

Ministry of
Transportation ang
Prervest Communicatiang REF- NOo 84'6‘7
24
RECORD OF BOREHOLE No 25 METRIC
WP GGE 000-61 LOCATION CO-ORDS. 4,858,543N; 351,743E ORIGINATED BY _R.M,
DIST 6 Hwy 401 BOREHOLE TYPE HOLLOW STEM AUGER COMPILED BY ___F.L.
DATUM GEODETIC DATE 1984.,06.19 CHECKED BY _Z.5.0,
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g,‘g g RESISTANCE PLOT PLASTIC ',:,g',‘;?:;, LIGUID ._'5E REMARKS
e w | 56| @ 20 40 80 100 WM cowTent i Eg A
Q b w Ylakx 2 : L l L Wp w Wi = z
ELEV ESCRIPTION Tla| g | 2|25 | Q [SHEAR STRENGTH —————— GRAIN $1ZE
DEPTH N E a6 | g |o unconmneo + FIELD VANE| /oo TENT (% y |PISTRIBUTION
?.‘ z z 6u Z e auick TRIaxiaL  x LaB vane | WATER CONTENT {%) (%)
91,1 Ground Level A £ & 20 40 60 GR SA SI CL
0.0 | 0.15 m Topsoil Y seay | 91
Silty sand, traces of L,
gravel, browh, moist Z
(probably fill).
1] 85| 9 90
89.6
1.5 5 . . 1
andy silt ti1l, 21 8521
Compact, brown |
pact, + o I
88.5 3| 85115
SERL
2.6 4
i
Silty clay till. 14| ss |18
o
Brown E
g
rt
W ;r 5 55 123 ; 87
v, stiff e *
stiff it
P
Occasional weak /f 615519 Hol
a5 o clay seams. | a6
5.2 q
Some clay. 107 | 85 | ¢4
Sandy silt till il 85
V.loose, grey. 118 | S5 | 5
84.4 il
6.7 END OF BOREHOLE
20




OFFICE REPORT ON SOilL EXPLORATION

Mirstry of
Transportation ang

Commumcatians

DOMINION SOIL INVESTIGATION INC.
REF, NO. 84-6-7

Dnlar.no 25
RECORD OF BOREHOLE No 26 METRIC
WP GGE 000-61 LOCATION CO-ORDS. 4,868,531N; 351,714E ORIGINATED BY _R.M.
DIST 6 Hwy_ 401 BOREHOLE TYPE __ HOLLOW STEM AUGER compiLep BY __F-L-
.5.0.
DATUM GEODETIC DATE 1984.06.20 CHECKED BY 7.5
SOIL PROFILE SAMPLES | o w [DYNAMIC CONE PENETRATION
:—;2 6 RESISTANCE PLOT 2_______ PLASTIC  ereroRe LIGUID ,_,E REMARKS
- 20| @ 20 40 60 80 100 |\ conren umr) 5O
9 o ﬂ fond z A L { L L Wp W W, Sw &
ELEV DESCRIPTION & § g3 25| O [SHEAR STRENGTH D — 2 | GRAIN SIZE
DEPTH w|E] 2| 8|36 T |o UNCONFINED  + FIELD VANE . y |DISTRIBUTION
é z > %U ; ® QUICK TRIAXIAL  x 1AB vane | WATER CONTENT (%) (%)
90.8 Ground Level & @ 100 200 GR 5A 51 Cl
0.0| 0.15 m Topsoil =<
Fill - Silty sand,
traces of gravel,
89 9 brown. 90
0.9 fine_sand 1] 88| 32
Fi11 - Sandy silt,
traces of gravel,
brown, 2| ss| 23 a9
88.5 4'
Ra-g 511ty clay, brown. X_’ 3| ss| 11
2.5 *pé)
Silty clay till. r 88 ST
Brown /#
LA 4| 5SS 21
v.stiff ’_
stiff ! 87
Occasional sand pockets{]|| 5 | $5| 15 Sampler wet
86,5 ! @ 4m.
4.3 END OF BOREHOLE
20

+3. %7 . Numbers refer to

Sensitivity

10

1545 {%) STRAIN AT FAILURE




OFFICE REPORT ON SOIL EXPLORATION

@ Mimistry of DOMINION SOIL INVESTIGATION INC.
Tranaportation ang .
et Communications REF. NO. 84-6-7 26
RECORD OF BOREHOLE No 27&28 METRIC
W P GGE 000-61 LOCATION C0-0RDS., 4,858,523N; 351,683E ORIGINATED BY _R.M.
pisT 6 nwy__ 401 BOREHOLE TYPE HOLLOW STEM AUGER compileo By . F.l.
DATUM GEODETIC DATE 1984,06.20 CHECKED BY _Z2,5,0.
a W |OYNAMIC CONE PENETRATION —
SOIL PROFILE SAMPLES &g 3 |RESSTANCE PLOT > [masnc Eél;‘fgﬁs wowp | T | REMARKS
z —_
51 o Q 32 ; 20 40 60 80 100 W W W, :a‘; &
ELEV Z|la|l w | 2|28 & [SHEAR STRENGTH ———— GR!-:N ?lZE
DEPTH DESCRIPTION lELE S 88 T |0 unconeneo v FIELD VANEY oo conrent (%)] 7 Dist ("?/U) ION
212 . &9 | & |ecuck TRIAXIAL X LAB VANE e
= z |0 o 100 200 20 40 60 GR 5A 51 CL
90.7 Ground Level l
0.0 1 0.2 m Topsoil 4
Fill - Silty sand, SEAL
traces of gravel, 7
gg.g | brown. A7 90
Fill - Mi 1] 88|20
0.9 | FI1 - MAt8185, so.
organic pockets,
8%% brown/grey/black,
. Fi11 - Sandy silt,
some clay, traces of 2 55|23 89
gg.6 | gravel. Brown
¢ Silty clay(probgbly f
88.2 fill), 14
2,5 j/ 3psu SEAL Y gog
Silty clay. 2
, ) /l, A
Stiff to v.stiff,
87.3 brown. A 4 35 | 15
3.4 | STty clay till. 4
86.9 V.stiff, brown. :p: 87
3.8
sandy silt till with [J{f[ 5 | 35|54
silty sand til1 layers{}l|:
v.dense, Bk
B It 86
85.8 o ] 6 | s |75/ b.15n
4.9 END OF BOREHOLE C0-ORDS. 4,858,512N; 351,646¢
@ HOLLOW STEM AUGER
90.4 Ground Level ‘
0.0 [ 0.25 m Topsoil =
Fi11 - Silty sand, 90
trace gravel,
Brown
1{ss |11 | X
B9, 1
L3 e - sandy silt, §< 83
traces of organics. 2 | ss l19
88.3 Brown ><
2.1 .
Fi11 - Silty clay. a8
87.8 NoT3 | SS (12
2.6 Silty clay, stiff
brown, s
87.1 55 | 7 )
3.3 tirm /7
: to
stiff >4
$ilty clay till. 55|22
B [ SR 86
stiff to
firm - 55 8
sandy
85,2
5.2 END OF BOREHOLE

+3, x5 . Numbers refer to
Sensitivity

10

20
1545 (") STRAIN AT FAILURE




OFFLCE REPORT ON SOiL EXPLORATION

DOMINION SOIL INVESTIGATION INC.

+3, %3 . Numbers refar to

Sensitivity 10

1505 (%) STRAIN AT FAILURE

:ﬂmt!ll‘vm
Omtanc Commmcarors REF, NO. 84-6-7 .
RECORD OF BOREHOLE No 29 METRIC
W P GGE 000-61 LOCATION €0-0RDS, 4,858,498N; 351,587E ORIGINATED BY . R.M.
pIST 6 HWY 401 BOREHOLE TYPE HOLLOW STEM AUGER COMPILED BY F.L.
DATUM GEODETIC DATE 1984.06, 20 CHECKED BY _Z.S.0.
” W JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES sy T |RESISTANCE PLOT "> |mastic wovirde Uouo LT REMARKS
$§6| 4 20 40 60 80 00 |UMT cowtenr umm| SO
6 o ! 3: z f ) N | 1 Wp W W, :‘; &
ELEV RIPTIO Tla| w| 2 %g & |SHEAR STRENGTH R D%Rr%'lgu?:ésv
e DESCRIPTION s Sl 2|5 =
DEPTH > &1 T |0 unconFineD + F|ELD VANE . y ;
5 21 7| 2|99 | Z |eauck reiaxiar x 1ae vane | WATER CONTENT (%) (%)
90.5 Ground Level & e z 100 200 20 40 6 GR SA SI CL
0.0 0.25 m Topsoil X .
Fill - Silty sand and /1 90
sandy silt, traces of
gravel,
1185 | 33
Brown
89
2 |ss |23
-4
88.4 3
o
2.1 1 g111 - sandy silt and 9
clay, wet. >< 3 (55| 3 88
87.5 >< SEAL +
3.0 Isilty clay till; ‘ A
organic stainad S |7 farl
{probably fi11). 87
86,8
37 151ty clay tinl. o
Stiff, brown. $8 110
86.1 .
4.4 a1
Sandy silt till, 1l 1ss | 2a
Compact, brown. o |}
_S-17'l_t)-/_s;r‘1'd till layers. ;
b 85
84,7 Grey, dense. 758 |33
5.8 END QF BOREHOLE
20




OFFICE REPORT ON SOIL EXPLORATION

Mimiatry ot DOMINION SOIl. INVESTIGATION INC.
Transpor! "
Communcanom REF. NO. 84-6-7
Ontary 28
RECORD OF BOREHMOLE No 30 METRIC
W P GGE_000-61 LOCATION C0-ORDS. 4,858,488N; 351,547E ORIGINATED BY __R.M.
DIST 6 HWY 401 BOREHOLE TYPE HOLLOW STEM AUGER COMPILED BY F.L.
DATUM GEQDETIC DATE 1984.06.20 CHECKED BY _ Z.5.0.
~ W | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E‘Q é RESISTANCE PLOT ~ asric %Lgfcss oo '"—’:% REMARKS
= w | 20| @ 20 40 60 80 100 conre zz 2
9 - vi] QE z 1 1 L ! 1 Wp W W, :)3
EEV | pescron | |3 £ | |22 2 |EAR STRENGT o DSTRIBUTION
Naa | =| > =} =
DEPTH > O | & |© UNCONFINED + FIELD VANE o b4 .
E % - > %U 2 |® QUICK TRIAXIAL  x LAB VANE WAT;; C(irgTElgloTl/) (%]
90.8 Ground Level & f i GR SA 51 Cl
0.0 . ]
0.15 m Topsoil )&
Fill - Sandy silt, ><
some gravel, 90
Brown 1185 56
.3 X
1.5 Fi11 = S5i1ty clay, 2 | 38 9 89
organic, some sand
88.6 pockets, dk.grey/black y
2.2 1H )
J[[13 |55 | 9 o
loose vy 88
compact -
Jl}J4 |55 | 28
D
"v.dense _ 87
_brown_| I 5 |SS [100/]0.28m
grey (|1
Sandy silt till, some :
clay content, occasiond|||{|& 135 | 50/10.07m| g6
silt seams, :
8s.4 - 1 TEE T E0710 02n
5.4 END OF BOREHOLE

+3 x5 . Numbers refer to
' :
Sansitivity

10

20
15 05 (%) STRAIN AT FAILURE




OFF{CE REPORT ON SOIL EXPLORATION

Transpartabon and

Minsiry ol DOMINION SOIL INVESTIGATION INC.

a Communications REF. -NO. 84-6-7 .
"taric 29
RECORD OF BOREHOLE No 31 METRIC
WP GGE 000-61 LOCATION CO-ORDS., 4,858,475N: 351.520F ORIGINATED BY _R.,M.
pist__ 6 Hwy__ 401 BOREHOLE TYPE __ _HOLLOW STEM AUGER COMPILED BY __E.L.
DATUM GEQDETIC DATE 1984,06. 20 CHECKED oY _Z.5.0.
SOIL PROFILE SAMPLES | = w JDYNAMIC CONE PENETRATION "
:_;2 g RESISTANCE PLOT S asnic NATURAL Hau ::g REMARKS
‘e w | 20| @ 20 40 &0 80 100 |'™T  cONTENT z = 2
9 o i - z i ] A L L Wp wW WI. 3;
ELEV DESCRIPTION el w2 %g & |SHEAR STRENGTH —_— GRAIN SIZE
SLTV ] | > < > = DISTRIBUTION
DEPTH 1S =] = fa) g | © UNCONFINED + FIELD VANE o Y .
gz . gu é ® QUICK TRIAKAL  x LAg vang |WATER CONTENT (%) {%)
90.7 % £ o GR SA 51 CL
'\I'u-
0.0 0.6 m Topsoil et cla
~ 7-{}-
$i1ty fine sand, o /|
compact, brown, moist 90
(possible fil1). 1 1ss | 20
[
w
89,2 ( w
1.5 [ Silty fine sand _l g
' . 1 2 |ss |17 |~ 89
88.6 Compact, brown, wet. it E'!"
2.1 9
3 |85 | 34
SEAL
7 / 88
g.id
114 |58 | 33
brown|
dense = 00—==== 11,
“““ ared 141 87
v.dense Tl
115 |ss |98
Sandy silt till,
some clay content, '
occasional thin sand ‘f, ’
seams. 116 |$S | 60/]0.1|5m| 86
b
=18 85
7 |88 120
84.6 \
6.1 END OF BOREHOLE

20
«3, %% Numbers cofor to 15 o (o) STRAIN AT FAILURE
Sansitivity 10



OFFICE REPORT ON SOIL EXPLORATION

Ministry of
Transportanon and
Commumcatons

Ontano

DOMINION SOIL INVESTIGATION INC.

REF. NO. 84-6-7

30

RECORD OF BOREHOLE No 32

METRIC

+3 x5 . Numbers refer to

1

Sensitivity 10

15 45 (%) STRAIN AT FAILURE

WP GGE 000-61 LOCATION C0-ORDS. 4,858,473N; 351,481E ORIGINATED BY _R.M
DIST__ 6 mwy___ 401 BOREHOLE TYPE _HOLLOW STEM AUGER compitep By __F-L.
DATUM GEQDETIC DATE 1984.06.20-21 CHECKED BY 2.5.0,
SOIL PROFILE AMPLES o E DYNAMIC CONE PENETRATION
O s .'u;lg 3 RESISTANCE PLOT PLASTIC ':\?JYILSJ:GILE LiQuip ,,_.i REMARKS
= $6| @ 20 40 60 80 g0 |VMT  conrwt vt} 2O 4
9 o m - z L L L L 1 Wp w W, Sw &
ELEV DESCRIPTION a § w ; ‘29 & |[SHEAR STRENGTH —_— S GSRARIN ;nze
DEPTH |51 | 3|28 | T |0 UNCONFINED  + FIELD VANE . y |PSTRIBUTION
gz 5 %U Z |® QUICK TRIAXIAL  x LAB VANE WATER CONTENT (%) (%)
91.6 Ground Level 2 : @ 20 40 60 GR 5A 51 CL
0.0| 0.45 m Topsoil s /SL}
Fill - Silty clay o
mixed with some ’<:-1/ 91
topsoil.
1] 88} 17
90.3
13| sitty clay titn. iH‘ %
Stiff to v.stiff, il 2] ss| 17
brown. |
SEAL
89.1 3| ss| a5 89
2,5 4
"o danse damp
v.dense
41 SS| 83 0 7921
- 0
. = 88
Fine sand with traces |".'. z
of silt, occ. thin . o
silty fine sand seams. *’ S| %S 8 T o
Brown 87
61 551100
[»]
moist | - L8
wet
71 55| 80 86 ampler wet
4.8 m.
Some Q
silt,
8| 85| 58
Q 18 2
R 85 0 80
“o-1 9| 5| 10040.25m
- 84 June 20
s 10! SS 7040 1ty V'V VY ¢Vt vl ermmmm———
10] S8 7040.15m Rugers jeft
@ 8.4m over-
83,2 night. Soil
8.4  END OF BOREMOLE the augers
by 1.5 m.
20




®

Mirustry of
Transportation and
Commumications

DOMINION SOIL INVESTIGATION INC.

REF. NO. 84-6-7

OFFICE REPORT ON S0IL EXPLORATION

Ontano 3]
RECORD OF BOREHOLE No 33 METRIC
W P GGE_000-61 LOCATION C0-ORDS. 4,858,460N; 351,455E ORIGINATED BY __R.M
OIST__ 6 nwy___ 401 BOREHOLE TYPE HOLLOW STEM AUGER compitep gy __F.L.
o« w |DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES P g | RESISTANCE PLOT pastic NATURAL o ’_g REMARKS
= w | 20| @ 20 40 60 80 100 |\MT conTewr umr zZz A
9 o w - z A | 1 ! L Wp w A D;
ELEV DESCRIPTION Tlag| w2 %g & |SHEAR STRENGTH A - GSRT;:IN ;gr:
= 12|35 et DISTRIBUTION
DEPTH =S| = | F Ol & |© UNCONFiINED + FIELD VANE N Y .
ilz . gu S |4 Quick TRIAGAL  x LaB vaNE |WATER CONTENT (%) %)
92,7 Ground Level 5 E by 20 40 69 GR S5A 51 CL
0.0] 0.3 m Topsoil :-;.‘\:
Fil1 - Sandy silt g
92.0 some gravel. 02
0.7 Fi1l - Silty clay
traces of organics. 1155, 12
91.3 Brown
1.4 .
Fill - Silty clay some 91
sand, traces of or- 2|85 5
ganics. ><
Brown
0,2
92 5 >< 31885) 9
" | Joose. i %0
compact
————— [0 4 | 8§ | 32 ) 0 9 4
dense
89
[Vidense i[5 ||
Fine sand, with traces
of silt, occ. gravel. |...|6 | S5 | 55/40.15m 88 N
W] ss 98/0.st o
87
_dE'“P,.+ S
moist |- <18 | ss | 90/ X o
e 0.28m 86
wet |°°
=19 S5 | 90
recfio | ss |72 8
84.6 Py
8.1 END OF BOREMOLE
3 20
+3, x% ; Numbers refer to 1505 (%) STRAIN AT FAILURE

Sansitivity 10




OFFICE REPORT ON 50Ii EXPLORATION

Mimatry of
Transportation and
Communicalions

®

DOMINION SOIL INVESTIGATION INC.
REF. NO. 84-6-7

=]

Cntang 32
RECORD OF BOREHOLE No 34 METRIC
WP GGE 000-61 LOCATION C0-ORDS. 4,858,461N; 351,423E ORIGINATED BY _R.H.
osT__ 6 nwy___ 401 BOREHOLE Type _ HOLLOW STEM AUGER compited By __Feb:
DATUM GEODETIC DATE 1984.06.21 CHECKED By _L.$.0.
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION
';&-'12 g RESISTANCE PLOT » masric NATURAL Haup ___% REMARKS
= w | 20| @ 20 40 60 80 100 CONTENT zZz &
9 o W = 1 i L | 1 Wp w W, Sw
ELEV DESCRIPTION & § w 3 ‘z’g S SHEAR STRENGTH R — 3 Gslfrzll;lUSIZE
DEFTH - Z 1 2|36 | T |0 UNCONRINED  + FIELD VANE ooy [PISTRIBUTION
é 2| " > %U & e quick TRIAXIAL  x LAB VANE WATER CONTENT (%) (%)
91,7 » g o 20 40 60 GR SA 51 Cl
0.0 | 0.15 m Topsoil !
a1 1 gw&x.sﬂt. tr. gravel
0.6 al 91
A1 | ss | 56 °
higher Mk
sand | 90
content 12| 8s) 75 °
{11388 70 <] 5 50 33 12
14 89
Sandy silt till,
v.dense. ]
114l 4 | 35 | 65 o
A+ X 88
:q 5|55 60 0
brownfy |
arey . Hard augerd
REP B LSS 1 EMA0.07 87 o below 4 m.
Hl '
188 1 80/0.10
86
) u g 1 S8 7070.10 sample 8:
No recoveryd
85
- "
84.0 N2 e commeracyi 074
7.7 END OF BOREHOLE

+3, x3 . Numbars refer to
Sansitivity

20
15 45 (%) STRAIN AT FAILURE
10



OFFICE REPORT ON SOIL EXPLORATION

Mimsiry of DOMINION SOIL INVESTIGATION INC.
Tranaportation and
proerid Communications REF. NO. 84-6-7 13
RECORD OF BOREHOLE No 35 METRIC
WP GGE 000-61 LOCATION CO-ORDS. 4,858,448N; 361,395E ORIGINATED 8 _ S-0-
DIst 6 __ HwY 401 BOREHOLE TYPE SOLID STEM AUGER cOMPILED BY __ Febe
DATUM GEODETIC DATE 1984.06.23 CHECKED BY _7.5.0.
P o 3 DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES £y g RESISTANCE PLOT ~ nasric NATURAL vavo ‘_5 REMARKS
- o | 28| @ 20 40 60 80 g0 [T conren SMTY 2T s
0|« 87221 2 A S UM S D we W w| 5%
ELEV DESCRIPTION & § w3 %% § [SHEAR STRENGTH . S— GSRT;:nN $IZE
DEPTH 1212513 % |o UNCONFINED ¢ FIELD VANE oi| y |PISTRIBUTION
g1z 5 gu & |e quick TrRAKAL  x 1AB VANE WATER CONTENT (%) (%)
91.9 Ground Level 1z s w GR 5A 51 CL
. i ph
0.0( 0.3 m Topsoil o
'
‘1'1 &3
] SEAL
91
111 | ss | 29p 7k,
A
| compact
v.dense -
. 2| 851 84 90
o
')
)
[ 3| ss] 65|
Sandy silt till. o
T £ 89
11 a | ss| 90/0.2Bm Refusal to
1 augering
SEAL
N @ 3.6 m due
boulder t,:‘ ////// to a boulden
{51 58 110 0/ 88 Borehole
' 0.10 relocated
- 1 m south,
l B 35T B00. 1pm
_ _brown _IEH 87
grey 11
112158 (190/10. 1Em
I
| 86
‘ME T Ss 5040.07m Sample 8:
: No recovery
4 [ due to largy
- gravel.
84.9 85
7.0 END OF BOREHOLE Refusal to
augering @
7.0 m prob-
ably on a
boulder.

3 x5 . Numbers refer to
Sensitivity

10

20
15 45 (%) STRAIN AT FAILURE



OFFICE REPORT ON SOIlL EXPLORATION

Minigtry of
Transpartation ana
Communicanons

Ontaro

DOMINION SOIL INVESTIGATION INC.

REF. NO. 84-6-7

34

RECORD OF BOREHOLE No 36

METRIC

WP GGE 000-61 LOCATION €0-0R0S. 4,858,447N; 351,345 ORIGINATED BY _R.M,
DIST 6 Hwy 401 BOREHOLE TYPE HOLLOW_STEM AUGER COMPILED BY __F.L,
DATUM GEQDETIC DATE 1984.06.22 CHECKED By ..Z.5.0.
PROFI o w |DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES e | g |RessTANCE PlOT nasnc NaromaL ool T REMARKS
- $6| 4 20 40 60 80 100 |UMT conTenr L z9
9 o & - z L L L s 1 Wp W W, 3; &
ELEV DESCRIPTION & § w 3 %g G |SHEAR STRENGTH o4 DGRAIN ?%E
DEPTH Bl Z | 2136 % lo unconenen + FIELD VANE N y ISTRIBUTION
G121 712128 | 2 e cuck trianar  x Lap vang |WATER CONTENT{%) (%)
89.9 Ground Level & z1l© ] 20 40 60 GR SA S| CL
0.0 [ 0.15 m Topsoil T
. . . AS = Auger
Fill - Silty sand with
traces of gravel, Sample
Occasional sandy silt
and organic lenses, 89
brown. ! 551 30
88.5
1.4
Fi1l - Silty clay with 21 SS| 1%
traces of sand and 88
gravel, occ. organic
lenses, brown.
3 55| 20
86.9 87
3.0 : .
86 .6 Fill - S'I]ty sand. 4 S5 25
3.3 | s{1ty sand till,
Sand, some gravel, 86
traces of silt, 51 ss| 30 o
compact moist N
dense wet )
61 55| 35 85 o
71851 38 o 1973 8
84
83.4 8| ss| 70
6.5 ]
Sandy silt till. 83
V.dense, grey.
82.3 9 | AS -
7.6 END OF BOREHOLE

+3, x5 ; Numbers refer to

Sensitivity

20
15 -5 (%) STRAIN AT FAILURE
10




GFFICE REPORT ON SOIL EXPLORATION

s

Misstry of DOMINION SOIL INVESTIGATION INC.
@ Tranaportaton and
ot Communications REF. NO. 84-6-7 35
RECORD OF BOREHOLE No 37 METRIC
WP GGE 000-61 LOCATION CO-ORDS. 4,858,440N; 351,295E ORIGINATED BY _R.M,
oisT .5 nwy___ 301 BOREHOLE Type _HOLLOW STEM AUGER compiep sy _Fibe
DATUM GEODETIC DATE 1984.06,22 CHECKED 8Y _L.,5,0,
o w TOYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES By 4 |ResisTANCE PLOT - rasric AT - REMARKS
§6| % 20 40 60 80 100 [|\™T conTeNr umi zQ
6 @« 4 = z 1 N i A 1 Wp W W, ;)t; &
ELEV DESCRIPTION g '9.2.# w | 3 %g & {[SHEAR STRENGTH —_——— Dcl;ser?l’;ug:éin
DEFTH -2l 2| 5|36 & |0 unconmned + FIELD VANE . y 8
g1z : %U 2 |4 quck traxiaL x Lae vane | WATER CONTENT (%) (%)
87.8 Ground Leve) 5 e o 100 200 20 40 60 GR A §1 CL
o
0.0 0.15 m Topsoil SERL
Fi11 - Silty sand 7 //
traces of silt, clay
and organic pockets. 87
Brown 1] 55 | 34
86.4 cobble
¢ | L4 R - ositty clay, "
some sand, gravel and Z|ss a6
organic pockets.
Brown
31585 | 15
85
84,8 s#AL
VY,
3.0 , alss | 12 YAL
organic
stained
Silty clay, stiff, % 84 -1
brown. H 5ss |12 ot —|
83.4 "
v | -
4.4 Sandy silt ¥ E‘!’ 8
till. noist [l10 6]5s | 26| = 3
Compact brown |l -
grey || I] .
wet i 7] ss | 18
19 82
traces of clay : +
frequent P
silty sand 1§ 8158 2
ti11 layers L
Some thin silty sand, [|{P 81
silt and silty clay L1
Seams. 3101 9185 | 16
80.3 .'J"
7.5 1 "
$ilty sand, some gravel|{|}|10) 35 ; 10 Samp1g 10:
with silty sand till J No recovery
. Tayers. -
. Loose, grey, wet. |
grey, 58 6
79
5S 6
78.0
9.8 END OF BOREHOLE

+3. 45 . Numbars refer to
Sansitivity

10

20
15 -5 (%) STRAIN AT FAILURE




OFFICE REPORT ON SOIL EXPLORATION

Mimstry of
@ Teansporiation ang
Communications
Ontang

DOMINION SOIL INVESTIGATION INC.
REF. NO. 84-6-7

36
RECORD OF BOREHOLE No 38 METRIC
w P GGE 000-61 LOcATION __ CO-ORDS. 4,858,432N; 351,248E ORIGINATED BY _R.M,
DIST 6 nHwy__ 401 BOREMOLE TYPE HOLLOW STEM AUGER compiLep By _ F-b.
bATUM ___ GEODETIC DATE 1984.06.22 cHECKkED By 150+
SOIL PROFILE SAMPLES | = W |DYNAMIC CONE PENETRATION
So| g [sessmancemor 2 s naroms wowo| I | remarks
LiMIT CONTENT LiMIT =0
= w | 29| ¥ 20 40 60 80 100 zZ= a4
9= w | =z e Wp W w | 3%
ELEV DESCRIPTION & é w E %g & |[SHEAR STRENGTH —_— 3 | GRAIN SIZE
DEPTH - | $128 | T o UNCONFINED  + FIELD VANE . DISTRIBUTION
12| T | D180 2 |equek rraxar  x 1ae vane |WATER CONTENT (%) 4 (%)
85.9 Ground Level & z|v i 100 0 20 40 60 GR SA 51 CL
0.0 [0.2 m Topsoil L
Fill - Silty sand with
some sandy silt and
silty clay pockets,
traces of gravel and 85
organic soil, brown, 1185 | 2
2185134
83.8 84
2.1 Fi11 - Silty clay some
organic seams. 3fss I N
Brown
83
82.7 ;
41 S5 7 o
3.2 | 5i1ty clay till, some
sandy silt till seams. [¥]
Firm to v.stiff, brown M} 82
! 5] S5 | 16 o
81,5
4.4 Some clay
content. 6[ss| 2 o Sample 6:
11ty sand . 4o re
ti11 with covery.
sandy silt
ti11 layers. 70138 | 30 o
Grey 80
8] 58 | 78/]0.28 m
S
more silty
79
78.7 9] 5§ | 60/]0.15m
7.2 END OF BOREHOLE

+3. x5 . Numbers refer 1o
Sansitivity

1

20
15 -5 {%) STRAIN AT FAILURE
10




Teansportation and

@ Miniatry of DOMINION SOIL INVESTIGATION INC.

OFFICE REPORT ON SOIt EXPLORATION

e Communicatians REF. NO. 84-6-7 37
RECORD OF BOREHOLE No 39 METRIC
W P ___GGF 000-61 LOCATION C0-0RDS. 4,858,428N; 351,205E ORIGINATED BY _R.M.
oisT__6 HWY 401 BOREHOLE TYPE HOLLOW STEM AUGER compiep gy __F.b.
BATUM GEODETIC DATE 1984.06.22 cHECKED By L+5:0:
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | S . [ % [|Resistance pioT NATURAL =
=z <L PLASTIC  moisture MQuD | . T REMARKS
- 36| % 20 60 60 80 0o M7 conrenr umr SO A
Ol [ e wp W w | 5@
ELEV DESCRIPTIO T|la|lwel2(%e 5 SHEAR STRENGTH U 2 | GRAIN SIZE
DEPTH IPTION Al 2| $[38| G [ounconmmen v rEpvanel oo e ol Y DISTRIBUTION
31z g & |e auick TRAXKAL X LAB VANE WAT NTENT (%) (%)
84.2 Ground Level 5 z T 0 20 20 40 60 GR SA S CL
0.0] 0.3 m Topsoil ,\_‘%\l_, S!LL 84
Fill - Fine sand some | N A7
silt; some silty clay pu's
and silt lenses.
Brown 1185 12
82.8 § 83
141 £i11 - sandy silt. 2| ss | 10 -
82.2 Brown ™
2.0 $11ty clay. 'r,lf * 82
Firm to stiff, brown. ’r, 30 ss| 7 X
81.3 % i
2.9 i o
71 Silty clay till with Wl
sandy silt till and |{Mf] 4 | S5 | 9 81 . 5
occasional fine sand [l :
and clay seams. )
(e
I 5155| 6 h = 17 27 39 17
brown/greyy’ 80
“orey 1 *
M
: 6 s5| 8 Sample 6:
firm to Ll |
. . Recovery on
L SEiff _ ¥ 1 79 second
stiff to e attempt with
hard 2| ss | 33 ° sand trap.
c)*,
1
78
b8 | ss| 13
FREY
77.2 '3J M9 SS| 34
7.0 END OF BOREHOLE

3 5. Numbers refer to %0
+7, %7 D A
' Sensitivity 15 -]¢°-5 (%) STRAIN AT FAILURE




OFFICE REPORT ON SOIL EXPLORATION

Minintry ot
Transportation and
Communicationy

DOMINION SOIL INVESTIGATION INC.

REF. NO. 84-6-7

Ontang 38
RECORD OF BOREHOLE No 40 METRIC
w P __GGE 000-61 LOCATION CO-ORDS, 4,858.424N; 351,168F ORIGINATED 8Y _R.M,
oisT__0 HWY 401 BOREHOLE TYPE HOLLOW STEM AUGER COMPILED BY __F.k. _
DATUM GEQDETIC DATE 1984.06.21 CHECKED BY _Z.5.0.
o w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W aa RESISTANCE PLOT pAsTIC ;4‘?31"\#::! QU ,_';: REMARKS
— gg b 20 40 60 80 100 it CONTENT LiMIT E(,_D
Q| a ] b ) h ) 1 i Wp W W, 3; &
ELEV DESCRIPTIO TlEle| 2|22 § [snear seenGTH DISYRIBUTION
P IPTION - b= <« 5 =
DEPTH - > O | T |© UNCONFINED + FIELD VANE . Yy 0
M EIR %U Z le ouick TRIAxAL  x L4 vane |WATER CONTENT (%) (%]
83.3 Ground Level = Zz @ 100 200 20 40 60 GR SA 51 CL
0.0 0.3 m Topsoil et
Fill - Silty sand and | 83
silty clay, traces of
organic pockets, brown
1 85 | 22
81.9 82
L4 1 si1ty cray, firm to A
stiff, brown. o
layered = 81
structurg 3|58 12 o
80.4
29 51ty clay till, 1y
occasional fine sand [A[]4 [ SS | 7 80
and clay seams. e
_hrown {111 +
Firm to stiff. grey
d5 (SS9 o
78.9 79
4.2 El
Sandy silt ti11, some |4
;laty, compact, grey, dtle | ss |15 o
78.1 !PF
5.2 | Sandy silt, trace of ||| 78
clay, some gravel. HH7 [s5 |8 o
Dark grey/black loose i
compact to v.dense’[.[]
76.8 coarser |. I 8 S |68 77
6.5 | sandy silt till, Al
76.3 |v.dense, grey. 9 |ss 1100/]0.12m
7.0 END OF BOREHOLE

+3, x5 . Numbers refer to
Sensitivity

20
15 -5 (%) STRAIN AT FAILURE
10
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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 Stmm 0. 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 A5 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 (5Imm O.D. 60 CONE ANGLE ) DRIVEN BY 475 )
IMPACT ENERGY ON ‘A’ S$IZE DRILL RODS. THE RESISTANCE YO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

CONSISTENCY: COMESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH(CJ) AS FOLLOWS:

| ey tkta) 0-12 12 - 25 25-50 | $0-100 | 100 -200 | =>200
VERY SOFY SOFT FIRM STIFF VERY STIFF HARD

DENSENESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
IN(BLOWSIO.Jm) 0-3 5-10 10- 30 30 - 50 >50
VERY {OOSE| LOOSE COMPACT DENSE JVERY DENSE

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

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

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 @ D), FOR MODIFIED RECOVERY, 15:

I raoo(%) 0-25 25- 50 50 - 78 75 - 90 90 - 100
VERY POOR POOCRK FAIR GO0D FXCELLENT
JOINTING AND_BEDDING
SPACING 50mm 50 - 300mm{ 0.3m ~1m | 1m - 3Im >3m
JOINTING VERY CLOSE CLOSE | MOD.CLOSE] WIDE VERY WIDE
BEDDING VERY THIN THIN MEQIUM THICK VERY THICK

ABBREVIATIONS AND SYMBOLS
 MECHANICAL PROPERTIES OF SONL

FIELD SAMPLING

55 SPUT SPOON TP THINWALL PISTON v kea"! COEFFICIENT OF VOLUME CHANGE
W5 WASH SAMPLE OS5 OSTERBERG $AMPLE Cc V COMPRESSION INDEX
S T SLOTTED TUBE SAMPLE R C ROCK CORE Cy 1 SWELLING INDEX
B S BLOCK SAMPLE . PH T W ADVANCED HYDRAULICALLY Cq 1 RATE OF SECONDARY CONSOLIDATION
€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY <y m3/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN £ S FOIL SAMPLE H m DRAINAGE PATH
T, | TIME FACTOR
STRESS AND STRAIN v % DEGREE OF CONSOLIDATION
u, kia PORE WATER PRESSURE %o kPo EFFECTIVE OVERBURDEN PRESSURE
fy 1 PORE PRESSURE RATIO o kra PRECONSOLIDATION PRESSURE
o ko TOTAL NORMAL STRESS % kpa SHEAR STRENGTH
o' kpa EFFECTIVE NORMAL STRESS ¢’ kpra EFFECTIVE COHESION INTERCEPT
T koo SHEAR STRESS ] -* EFFECTIVE ANGLE OF INTERNAL FRICTION
o, .0 ko PRINCIPAL STRESSES <y kpa APPARENT COHESION INTERCEPT
€ % LINEAR STRAIN by -* APPARENT ANGLE OF INTERNAL FRICTION
LA % PRINCIPAL STRAINS T kea RESIDUAL SHEAR STRENGTH
E kpa MODULUS OF LINEAR DEFORMATION T, kPa REMOULDED SMEAR STRENGTH
G kpra MODULUS OF SHEAR DEFORMATION 5 1 SENSITIVITY = -CL
M ) COEFFICIENT OF FRICTION ! T
PHYSICAL PROPERTIES OF S0OIL
A kg/m® DENSITY OF SOLID PARTICLES e 1,%  VOID RATIO €. in 1,%  VOID RATIO IN DENSEST STATE
LA kN/m® UNIT WEIGHT OF SOLID PARTICLES n 1.%  POROSITY p ! DENSITY INDEX .-‘ﬂmﬁ_._' -9 .
A, kg/m’ DENSITY OF waTER w 1%  WATER CONTENT ' D  mm  GRAIN DIAMETER
Y kN/m’ UNIT WEIGHT OF WATER 5, % DEGREE OF SATURATION O, mm n PERCENT - DIAMETER
P ko/m* DENSITY OF sOIL w % LauId LMt ¢y ! UNIFORMITY COEFFICIENT
Y KN/’ UNIT WEIGHT OF SOIL w % PLASTIC LIMIT h m HYDRAULIC HEAD QR POTENTIAL
% kg/m’ DENSITY OF DRY 5OIL wg % SHRINKAGE LIMIT q m*/s  RATE OF DISCHARGE
7; kN/m' UNIT WEIGHT OF DRY SOIL I % PLASTICITY INDEX x W - Wp v m/s  DISCHARGE VELOCITY
Rat ko/m® DENSITY OF SATURATED SON ) ) LIQUIDITY INDEX s —e® i HYDRAULIC- GRADIENT
Yior KN/m UNIT WEIGHT OF SATURATED SOIL ‘e w - w k m/s  HYDRAULIC CONDUCTIVITY
P' kg/m® DENSITY OF SUBMERGED SOIL 'e I CONSISTENCY INDEX= Ll,, j  kn/m’ SEEPAGE FORCE
Y'  kN/m’ UNIT WEIGHT OF SUBMERGED 50IL emax 1% VOID RATIO IN LOOSEST STATE
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FOUNDATION INVESTIGATION REPORT

for
GO~ALRT, Hwy. 40l Crossing
Contract No. GGE-33Q

INTRODUCTION

Golder Associates were retained by the Ministry of Transportation and
Communications on behalf of GO-ALRT to carry out a subsurface investigation at
the site of the proposed GO-ALRT overpass structure over Hwy. 401 in Whitby at

Pringle Creek some 400 m east of Brock Street.

This report, prepared by Golder Associates under the technical supervision
of the Ministry's Foundation Design Section, summarizes the factual information

obtained from the foundation investigation,

The investigation consisted of 8 boreholes which were put down between

August 22 and 26, 1983, 1In addition, bedrock was proven in two boreholes.

SITE DESCRIPTIQON AND GEQLOGY

The project site is located on Hwy. 401 at the crossing of Pringle Creek
approximately 400 m east of Brock Street. The area immediately east of Pringle
Creek and north of Hwy. 401 is low and swampy. Pringle Creek is directed under
the Hwy. 401 embankment through a concrete culvert. South of the highway, where
the creek meanders to the west, the creek banks range in height from 1 to 3.5 m
at slopes of up to 50 degrees. Where the banks have been undercut, sloughing of
the overburden has occurred. Sanitary landfill is exposed in the west bank of
the creek at the GO-ALRT crossing (Station 14+614) and the fill extends about 5

and 35 m north and south, respectively, of the route centreline.

Based on available geological information, the site is located within the
Iroquois Plain, an area which resulted from inundation by Lake Iroquois during
the last glaciation. The general area is underlain by glacial till and shale
bedrock (Whitby Formation). The rivers and creeks in the area probably origin~
ated as glacial outwash streams discharging into the present Lake Ontario basin
during a low lake stage. Deep valleys were eroded in the glacial till which were

subsequent ly infilled with alluvium,

At various locations a soft to firm deposit is encountered in the area. This
material has' the composition of a till and is possibly a till which has softened
while exposed to the waters of Lake Iroquois. Varved clays, occasionally encoun-

tered overlying the deposit, would have been laid down during this time.



SUBSURFACE CONDITIONS

The detailed stratigraphy encountered in each of the boreholes put down
during this investigation is given on the attached Record of Borehole Sheets in
the Appendix. It should be noted that the stratigraphic boundaries indicated are
not intended to define exact planes of geologic change but represent transitions
from one soil type to another. Subsurface conditions have been established at
the borehole locations only and will wvary betweén the boreholes, particularly
with regards to the interface of the till and completely weathered shale. The
locations of the boreholes are shown on Dwg, No. $-002 in the contract drawings.
The results of laboratory testing carried out on representative samples are

given on the Record of Borehole Sheets and on Fig.l to 8 inclusive.

In general, the site is underlain by sands which are underlain by clays and
silty clays north of Hwy. 401 and by silty sand till south of the highway. Shales,
bedrock underlies the silty clay and tills,

The various soil types encountered are briefly described in the following

paragraphs.

Sand Fill

BH #4, put down through the existing Hwy.401 embankment encountered about
2,9 m of fill material grading from sand to silty sand with some gravel (Fig.l).
The lower 0.5 m of the fill contains pockets of organic silt which probably is
derived from the original native soil. The fill materials have a compact to

dense relative density with 'N' values from 12 to 45 blows per 0.3 m.

Sand

In BH #1 and #2, 0.8 to 1.2 m of sand with a trace of silt was encountered
at ground surface. Underlying the fill in BH #4 and at ground surface in BH #5,
#6 and #7, about 1.2 to 4.0 m of a sand material was encountered. This deposit
~ grades (from east to west) from a grey gravelly sand with some silt (Fig.2) to
sand with a trace of silt, 'N' values ranged from 18 to éreater than 100 blows
per 0.3m (the higher values obtained in the gravelly sands) indicating a compact
to very dense relative density. The water content of samples obtained from this

deposit ranged from 7 to 10%Z,



Silty Clay, Interlayered Silts aund Clays

About 1.7 m of silty clay (Fig.3) was encountered underlying the sand in BH
#2. The silty clay in turn is underlain by 0.5m of interlayered silts and clays.
One metre of the interlayered material was encountered directly under the sand
in BH #1. The silts and clays have a stiff to very stiff consistency with water
contents measured in the laboratory ranging from 25 to 35%. One Atterberg Limits
test performed on the unstratified silty clay gave a liquid limit of 44% and a

plasticity index of 23% indicating a clay of intermediate plasticity (Fig.4).

Organic Silt

In BH #3, about 2.1 m of interlayered organic silt and silty sand containing
numerous shell fragments was encountered at ground surface. 'N' values obtained
within this deposit decreased with depth from 14 to 3 blows per 0.3 m indicating
a compact to very loose relative density. The water content of one sample of the

organic silt was 31%.

Lower Silty Clay

The organic material in BH #3 and the interlayered silts and clays in BH #1
and #2, are underlain by about 2.2 to 3.0m of a deposit which changes with depth
from a clay with some silt (Fig.3) to a silty clay with some sand and a trace of

gravel (Fig.5).

The grain size distribution curves for the silty clay and sand (Fig.5) in
the lower portion of this deposit, resembles that of a till and it is considered
that this material is indeed a till which has subsequently softened to its pre-
sent consistency. In situ vane tests gave undrained shear strengtﬁ values (Cu)
ranging from 15 to 40 kPa with an average of about 28 kPa in the upper 1.0 to
1.5 m. The lower portion of this deposit has an average Cu value of about 18
kPa. The sensitivity of the silty clay ranged from 2 to 8. The water content
of samples of the silty clay ranged from 17 to 41%, generally decreasing with
depth. Atterberg Limits tests gave liquid limits of 16 to 29% (Fig.6) ‘with
corresponding plasticity indices of 5 to 14%, indicating a clay to a silt of low
plasticity., In two of the samples tested the moisture content was in excess of
the liquid limit and this is probably associated with the higher end of the
gensitivity range measured. Two comsolidation tests carried out on samples of,
this material gave coefficient of comsolidation values (Cc) of 0.104 and 0.244
(Fig.7). Preconsolidation pressures of about 40 kPa in excess of the overburden
pressure were estimated from the consolidation test results indicating that the

clay is lightly overconsolidated. | '



Silty Sand (Till)

In BH #3, about 1.3 m of dark brown till consisting of silty sand and gravel
with a trace of clay (Fig.8) was encountered underlying the silty clay. The till
has a dense relative density as indicated by an 'N' value of 35 blows per 0.3 m.

The water content of a sample of the till was 8%,

The sand and silty sand in BH #5, #6, #7 and #8 are underlain by about 1.0
to 1.8 m of a grey till material composed of silty sand with some clay and a
trace of gravel (Fig.8). The till is in a compact to very dense state of packing
with 'N' values of 22 to greater than 100 blows per 0.3 m, Water contents of

samples of the till ranged from 7 to 10%Z.

Sanitary Landfill

BH #8 was put down at the top of the west bank of Pringle Creek at the
centreline of the proposed GO-ALRT crossing to determine the depth of the sani-
tary landfill which 1is exposed in the creek bank, About 3.8 m of fill was
encountered at ground surface and congisted of deleterious material, metal,
plastic and silty sand. 'N' values generally ranged from 12 to 21 blows per 0.3
m with one value greater than 76 blows per 0.3 m. It is considered the higher
value was the result of attempts to drive the spoon into wood or metal and that

the Fill is in a compact state of packing.

Completely Weathered Shale

About 1.5 to 2.7 m of silt with clay and sand and interlayers of shale was
found underlying the till where encountered, and the lower silty clay in BH #1
and #2. This material is considered to be a shale which has completely weathered
to a residual goil and is comprised of seams and layers up to 30 mm thick of
fissile shale within a silt material containing sand and clay. The deposit has
a structure similar to a till and has resulted from water percolation through
fractures in the bedrock and breakdown of the shale into a soil. 'N' values
obtained in the completely weathered shale ranged from 40 blows per 0.3 m to 100

blows for zero penetration.

‘Bedrock

Highly to moderately weathered shale bedrock was encountered in all bore-
holes at elevations from 71.6 to 75.0 m. The boreholes were extended at least a
further 1.3 m by augering and/or BX rock coring. The shale occasionally gave off

a strong petroliferous smell indicating the presence of hydrocarbons.
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The bedrock was cored in BH #3 and #5 for 2.5 and 6 m, respectively. The
core obtained was highly fractured (RQD values of 0 to 33%); however, it is
considered that the majority of the fractures are mechanical breaks as a result

of coring operations.

Groundwater Conditions

Following completion of BH #2 to #5, inclusive, and BH #7, piezometers were
sealed within the various strata encountered to allow monitoring of the ground-
water level across the site. The details of the piezometer installations are

given on the Record of Borehole Sheets.

The water levels were monitored throughout the drilling operations and on
Sept. 5 and 15, 1983, The stabilized groundwater level across the site generally

ranged from 77.8 to 78.3 m, sloping gradually to the water level in the creek.

7r‘* v
L. Politano
Project Foundations Engineer

M. Devata, P.Eng.
Chief Foundations Engineer (East)
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. 7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
) CLAY & SILT Fine ] Medium | Coarse Fine Coarie
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)
| 2 3 4 10 20 30 4050 y5.m 150um 3004m 600um Libmm  236mm ?.5mm 190mm 375mm  6).0mm
- 100 ”“ ”In 53um 106um 250." 425 um 850 um 2.00mm 4.75 mm 13.2 mm 26.5mm 53.0 75,%.“,.
920 / 10
80 / 20
70 e d
— 30
o [ 1] / 400
z (")
: I X :
o [l
_ 0 / 50"
: LEGEND 5
£ YV BH |SAMPLE SYMBOL eog
{. 4 2 ®
30 70
20 H 80
P I |
10 " 90
0 II 100
i 2 3 48 10 20 30 40 270 200 140 100 6050 40 30 20 16 08 4 L SRR VS LI L7 S L 3/ )
MINISTRY SIEVE DESIGNATION (imperiol)
Ministry of : '
D) Fertrun o GRAIN SIZE DISTRIBUTION FIG No |
Communications P EGG-000-23
Sniaro SILTY SAND FILL w
0




7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SIT Fine ]_ Medium | Coorse Fine Coarde
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Matric)
t 2 3 4 5 10 20 30 40 785um 5Oum 300um “OM 1.18 mm 2.36mm ?2.5mm ROmm 37.5mm  63.0mm
100 [T s1um | 106um 250um  425um 350 um 2.00mm 4.75mm 2.2mm | 263mm | 530m] 750mm
%0 /,/ o
80 / 20
70 / 30
v
»
0 2 / 00
2 ped :
H v g
80 - 50
5 prd LEGEND 2
= BH |SAMPLE SYMBOL “
< 40 60 &
4 4 L
y
30 /| 70
20 80
P
10 20
o1
o . 100
] 2 3 45 10 20 30 40 270 200 140 100 6080 40 30 20 I8 108 4 L SR o L U7 AP U T
MINISTRY SIEVE DESIGNATION (imperial) ‘ ‘
Ministry of FIG No 2
Mool GRAIN SIZE DISTRIBUTION o No 2 __
Communications = =
Ontario GRAVELLY SAND —
O




7812'M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine | Medium | Coarse Fine Coarie
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Matric)
l 2 3 4 8 10 20 30 40 % 7S5um 150 um 300um 400um L18 mm 2.36mm ?2.5mm W.0mm 37.5mm  63.0mm
100 l ”I ” 53 um 106um ISOulm 425 um 850um 2.00mm 4.75mm 13.2mm 26.5mm 53.0men 75.0°mm
’
-~
90 AT 10
aap ,
80 20
. v it
ol 7
70 7 30
/]

60 / o
¢ // /“ 402
a <
& / w
. 50 A 80
z LEGEND z
= ) BH [SAMPLE SYMBOL &
o~ 40 60 &

// | 3 °
&
30 2 2 4 70
o u Il 100
I 2 3 45 10 20 30 40 270 200 140 100 €050 40 30 20 16 08 " L7 SR 7 LI U S L 3/
MINISTRY SIEVE DESIGNATION {Imperial)
Ministry of FIG No 3
Q) Timrasonsr GRAIN SIZE DISTRIBUTION et 3.
Co icati - -
Ontario mmnications S |LT Y CL AY

tt
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Qct 75, FF-5-21

60
50 pd
CH
40
®* Ci
X
o
Z
. 30
(=
v
[
< cL
& ® LEGEND
BH SAMPLE | SYMBOL
20 /
/ 2 °
/ MH OH

10

LA e S  Se—— \\\\\ i \ /
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P M o]
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o 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
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7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine [ Medium | Coarse Fine Coarie
GRAIN 3IZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)

| 2 3 48 o 20 30 4050 5. 150um 300um 600,m L¥8mm  2.36mm 9.5mm 9.0 mm 375mm  6).0mm

100 l “I luﬂ 53um 106um zso.fm 425um 250 um 2,00mm 4.75mm 13.2mm 26.3mm 53 Orwry 75.0°mn

20 10

)
80 //!,/, 20
10 1 30
L/
o €0 400
2 %
2 ,j :
d 1 =
50 , 50
z padid LEGEND 5
s rg BH [SAMPLE SYMBOL &
40 60 &
1 . 2 q ®
LY 3 4 a
30 70
g

20 p " 80
10 %0

0 |

) 2 3 45 10 20 30 40 270 200 140 100 €080 40 30 20 18 08 4 WvE W A el e
) MINISTRY SIEVE DESIGNATION (Imperial)
@ e Ontion and GRAIN SIZE DISTRIBUTION F'GP '\::GG — 05 =
Communication wW - -
Onano o SILTY CLAY SOME SAND _
w
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Oct 75, FF-$-21

60
50 yd
CH /
40 /
® ci
=
O
z
5 30
—
o
b
2 ot LEGEND
/ BH SAMPLE | SYMBOL
20
| 3 [ )
‘ : 2 4 a
/ 3 4 ®
‘ MH OH
10 /
&
[ e — — TS \ W’ ]
e “M‘\ \\\
P M) o]
ML 7 ML oL
) Vv
0 10 20 30 40 50 60 70 80" 90 100
: LIQUID LIMIT %
Minist f
p PLASTICITY CHART FIG No 6
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e
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VOID RATIO e

VOID RATIO e

VOID RATIO - PRESSURE CURVES

v 15
Po Pc
t BH 2
_ SAMPLE 4
0.7 DEPTH 4.2m
’ ' ELEV 749m
W, = 22%
__ . Wp= I13%
06 ) W :22%
Cc £ 0.244
A\
04 A
Iy 11N
] i
0.3
1 10 100 1 000 10 000
vxm_mmcwm k Pa
F 4 ”
Po Pc
0.55 TS
_ * SAMPLE 4
e mEy - DEPTH 3.7m
: ; ELEV 745m
0.50 . W, = 16%
1 Wp = 11%
/ w = 19%
. N\ Cc = 0.104
045
0.40 e
7"’11 l
035
o.uo_ 10 100 1000 10 600

PRESSURE kPa
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7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM :
SAND GRAVEL
CLAY & SII.T Fiﬂ. I Medium l c°°’5. Fing Coar!e
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
! 2 3 4 5 10 20 30 40 5% 75um BOum 00um “OM 118 mm 2.36mm ?.5mm 19.0mm 37.5mm  063.0 mm
100 HITTHI 53um 106um 250,m  425um 850um 2.00mm 4.75mm | 1.2em | 265mm | s30 750mm
/
90 /‘Jr / 1o
prad ,
[ . //‘ [
80 /44/ » 20
0 /
% 14 )
oo Vava 7 s
A A j o
: 7 :
80 V4 50
z % LEGEND s
= d BH |SAMPLE SYMBOL &
2 40 6o &
3 5 ®
» L
30 ot S 3 4 70
L// 6 3 u]
20 oA
i" 80
]
qr ]
o "7 100
' 2 3 a4 s 10 20 30 40 270 200 140 100 6050 40 30 20 16 108 4 L R P T Py Ve
MINISTRY SIEVE DESIGNATION {(Imperial)
nsiyol GRAIN SIZE DISTRIBUTION o o8
c icatl - -
S, Communications SILTY SAND TILL WP EGG-

>
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Minatry of
@ Transporiation ang
Commurications

Ontang 17
RECORD OF BOREHOLE No | Metric
w P _Proj. #EGG-000-23 LOCATION _ Co-ordinates N 4,858,386; E 351,088 ORIGINATED BY __ASE_
DIST 6  Hwy__GO-ALRT BOREHOLE Type __ Solid Stem Auger COMPILED BY ___EO
DATUM Geodetic DATE August 22, 1983 CHECKED BY __ASP
$OIL PROFILE SAMPLES o w DYNAMIC COME PEMETRATION —
3‘2 a | RESISTANCE PLOT 2______ PLASTIC :g'gmt Liouw :.(::-; REMARKS
= ERR 20 40 60 80 100 |\ contenr LMTH oY s
Ol|= w = 2 1 A L 1 1 Wp w W, D;
LEV alg| w| 2]128| & [SHEAR STRENGTH kPa A GRAIN SIZE
DEPTH DESCRIPTION - § > g 8% % | o unconFINED + FIELD VANE WATER CONTENT (%) y D|STRI?/UTION
é F-4 , [ &Y & |® QuUIcK TRIAXIAL  x LAB VANE i (%)
80.86! Ground Surface hdd - w 20 0 6¢ 80 100 n 20 3 GR SA 51 CL
0,00 | Sand, trace silt cL
79.70| Compact Brown 1 8.8.] 14 80
Int eile
1.16 egiigirgiay and I REERET) _V: elev,|79.1p m, o
78.73|Very stiff Grev/Brown Aug.|25, 1983 n
2,13 | Clay, some silt, 3 }8.8.] 2 + 1 410 0 2 18 80
trace sand grading 78 3
to silty clay some 42
sand, trace gravel 2 T58 1 o
2,
75.68| Soft to Firm Grey 76 — F
5.18| s11t with ciay and 5 |s.s.| 40
sand and interlayers
gf slfa%ei thered 6 |5.5,] 80
r
Conpletely veachers 2
Dense to Dark | 1>100
72.94| Very Dense Grey/Brown'i B EITD
Shale Bedrock,highly tof¥
7,92 moderately weathered, /\>/,‘
71.66 (petroliferous ;)\:‘,s 8 1s.5.] 1004 72
9.20 Dark Brown S
End of Borehole
70 .
+3. x5 . Numbers refer to

Sansitivity

20
1545 (%) STRAIN AT FAILURE
10 N
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Mimistry of
Tranaportation and
Communications

Ontano

18

weP

Proj. #EGG-000-23

DIST € HWY_.GO-ALRT = BOREHOLE TYPE

RECORD OF BOREHOLE No 2

N 4,858,386; E 351,067

LOCATION Co~ordinates

Metric

OQRIGINATED 8y _MH

COMPILED BY _EO

Solid Stem Auger

DATUM Geodetic DATE August 22, 1983 CHECKED BY ASP
SOIL PROFILE SAMPLES [ w DYNAMIC CONE PENETRATION —-
Wy | g |RESSTANCE plOT nastic mowrore vaue! I | pemapks
- §O e 20 40 " Limit CONTENT LIMIT )
w | 29 60 80 100 z 3
9 o w - L i 1 ) 1 Wp w W, Sw
ELEV DESCRIPTION Tla|l w2 Qg 5 SHEAR STRENGTH kPa R — 2 | GRAIN S12E
DEFTA (3| 21538 & [ounconrner  « riew vane water conTent ()| ¥ DISTRIBUTION
glz L [&Y | & | auck Triaxian  x LaB vane (% (%)
80.03 Ground Surface v ’ w 20 40 6P 80 1IN0 0 20 30 GR SA 51 CL
0.00 | Sand, trace silt v
29,27 Brown
0.76 | silty Clay, trace sand}"A11 [g.g] 11
77.9@(I:iff {O Harg gli:‘Ey/Bx.uwu é" 2 18.8.] 32 =',__ :;e‘;; D17.196“;98-§ B L 6 2 3157
t - LI,
77,37 51icy Olay o oseRfef U3 [s.8.l 9 ' )
2.71 $ilty Glay soma Zand % ][ 432
trace gravel +
Z |T.0.| PR 76 —td |9 26 33 32
H g k]
74.85 Soft to Firm nrev / i * +*
. Silt with clay and szand ¢ > ]
3:18 jand interlayetrs of shaal 5 8.8, 46 24 % [kPa
g.g:n é?tﬂy weathered 6 15.5]62
72,72 V7% Défse GrovlEr
7.31 | Shale Bedrock, highly {4
to moderately weatherigsd 7 |S.5./20~ 72 ) R S
ad . 3\/,’ 0 mm|
N
70.89 Dark Brown (%
2.14
End of Borehole
70

+3. x5 ;. Numbers refer to

Sensi

tivity

20
15 -5 {%) STRAIN AT FAILURE
10




e

Ontaro

Mirstry of
Transportation and
Communcationa

19

RECORD OF BOREHOLE No 3

Metric

w p __Froj. # EGG=-000-23 LOCATION Co-ordinates N 4,8538,374; E 351,022 ORIGINATED BY __ MH
DIST 6 HWY _GO-ALRT BOREHOLE TYPE _ Solid Stem Auger, Bx Rock Core COMPILED BY EOQ
DATUM Geodetic DATE August 23, 1983 CHECKED BY ___ ASP
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION —
Wy | g |RESISTANCE PLOT > rastic YA wowo | =T | cemarks
= $6| » 20 40 60 80 100 |'MT contenr tMT 5O
O|=x & = i I ) | 1 Wp w W, Sw &
ELEV DESCRIPTION glgl vl 2|2a S SHEAR STRENGTH kPa —_——— % | GRAIN SIZE
DEPTH 130 2] 238 § [ounconmner  + FiEwD vane warer content ()| 7 DISTRIBUTION
g2 5 | &Y | @& |ocucx rranar  x 1as vane . (%)
79.19 Ground Surface @ : i 0 40 60 80 100 P20 3 GR SA 5 CL
0.00 | Interlayered organic .
silt and silty sand . v |elev.| 78,28 m
with shell fragments [ -1 |s.8.] 14| =" | .5 Pept.| 13, 1983 b
Verv Loose Grey/BrownH
77.06| to Compact _ to Grey 2 |S.8. 3
2.1} 541ty clay some sand r? 3 [8.8. 6 o
trace gravel i 8 28 31 33
4 |T.0,| PH 76 fer]
1 i
74.92| Firm Grey R
4.27|71ll, silty sand and JE:
gravel, trace clay “145 18.8.1 35 ° 19 50 23 8
73.61|Dense Dark Brown !|e 74
5.58(511t with cla¥ & sand &
interlayers of shale. -G Rrr 00
Completely weathered | 15
shale, o .
71.57|Very Dense Dark/Brown J_IX 7| Bx 72
7.62|Shale Bedrock,moderate-{A7] i
1y weathered, fissile, [Z(] Bx |REC
fair RQD, petroliferous@:\\:fz\]g R.C. 1007
i
o] | Bx | REC 70
69.16 Dark Brown 710 R-C. 10021 g
10.03| End of Borehole
68

+3, x5 ; Numbers refer to
Sensitivity

20
15 45 (%) STRAIN AT FAILURE
10




{e

Miniistry of
@ Tranaportation and
Communications

Ontang 20
RECORD OF BOREHOLE No 4 Metric
WP Proj. #EGG=-000-23 LOCATION Co-ordinates N 4,858,346; E 350,956 ORIGINATED BY
DIST 6 HWY ___GO-ALRT BOREHOLE TYPE _ Solid Stem Auger COMPILED BY EQ
DATUM __ Geodetic DATE August 24, 1983 CHECKED BY _....ASP
ON
SOIL PROFILE SAMPLES " w  |OYNAMIC CONE PENETRAT! —
Il._-lg § RESISTANCE PLOT 2______ :l'.x'nc gg‘i‘,&’es :I':tll? :6 REMARKS
z_
ELEV |la|w|2(28| & [sHEAR STRENGTH - GRAIN SIZE
DEPTH DESCRIPTION “1El 2 %136 5 [0 unconrnen v rED vaNE| e conrenr | Y D|STR:9/U)“ON
gz 5 | &Y | & | QUK TRIAXIAL - x LAB VANE .
81.63| Ground Surface & - w 20 QO 60 80 100 0 2p 30 GR SA 51 CL
0,00} F1ll - Sand, trace sil
and gravel. -
30.48{ Compact T Brown 1 ]|8.5] 18
Fill - ailty s .
1.15 gravel.strage :ﬂ so‘;nre_ 2 15.5.] 45 80 o 13 53 26 8
anic material at L]
epth.
78.74|Cgupact to  Brgwn to N A3 [ 8.8 12
2.89 o-ola 5557 | Lev) 77470 p 25 49 19 7
Lo leale = 75F§pt.15,1 N
Gravelly sand, some H aa ’1‘$nr|
ailt, trace clay. i R 4
Possible Till. R
W 76
+ I Ses 80, o
74.77|Very Dense Grey 'f 15““’ :I
6.8619LLE with cla\tl & sand & [
*"Plinterlayers o
Comgletelv wear.hered ﬂ:ﬁ 74 o
173,25[Very Denge Dark Brown
8.38|Shale Bedrock, moder= [2%F
ately weathered,fiuuilef)\\(' 5 {5 8 f56<
K 72
71.27 Dark Brown ‘,\\/ 1ial e gl 100)
10,36 | End of Borehole Omit
70 F

+3, x5 : Numbers refer to

20
1 LA
" Sansitivity 5 ﬁ;i (%) STRAIN AT FAILURE




Ministry of
Transportation and
Communications

Ontano - 2]
RECORD OF BOREHOLE No 5 Metric
W P __Proj. #EGG-000-23 LOCATION Co-ordinates N 4,858,320; E 350,909 ORIGINATED BY _MH
DIST 6 Hwy__GO-ALRT BOREHOLE TYPE _Solid Stem Auger, Bx Rock Core COMPILED BY __EO
DATUM Geodetic DATE August 24, 1983 CHECKED BY . ASP
SOIL PROFILE SAMPLES a w [DYNAMIC CONE FENETRATION —
u'_-ng g RESISTANCE PLOT ] nasnic bl uigun :6 REMARKS
[ IR 20 40 40 80 100 conrenT z= a
9 & w - 2 1 ! ! 1 . 1 Wp w W, :)I-I;J
ELEY || w298 | O |SHEAR STRENGTH e Ot GRAIN SIZE
DEPTH DESCRIPTION NELZ | 238 § [ovnconmmneo v meovane) o el Y olsm?/unon
é z 5 | &Y ; ® QUICK TRIAKIAL X LAB VANE * (%]
79,36| Ground Surface n : w 04D 60 8D 100 1p 20 3p GR SA S| CL
0.00| 11ty sand and gravel, pe.
occ. cobble 155156 elev. al
as I 78 ) 3
77.53} Dense Brown 2 |5.5.] 38 L™ p
1.83/T111, Silty Sand, some elev, ‘1"'
clay, trace gravel 13 135.5.] 47 5 , 1983 o 5 4532 18
76.47{ Denge Graey g
2.89(35k¢c with clay end Seniy T [S. 5.8 76 °
g 13‘\ %etaly weathered
74 ,94{ Very Dense  Dark Browd). 518.8. 100 g °
4,42 1 A )
Shale Bedrock, highly PRPRE 7
to moderately weath- Y3
ered, fissile, very S TEY— T8
poor to poor RQD. 9 |Re 611
REC. ﬁ 72
Bx
10 RC 92%
Bx REC.
11 RC 957% 70
REC.
Bx
12 | g |97%
67.69 Dark Brown . 68
11.67| End of Borehole
66

+3, x5 ; Numbers refer to
Sansitivity

20
15 45 (%) STRAIN AT FAILURE
10 '



Ministry ol
Transportation snd
Communications
Ontano 22
RECORD OF BOREHOLE No 6 Metric
weP Proj. #EGG-000-23 LOCATION Co-ordinates N 4,858,310: E 350,887 ORIGINATED BY _ MH_
oI5t . 6 HWY _GO.ALRT  BOREHOLE TYPE So0lid Stem Auger COMPILED BY ___EO
DATUM Geodetic DATE August 25, 1983 CHECKED BY ASP
o w DYNAMIC CONE PENETRATION —
SOIL PROFILE SAMPLES 3‘2 5 RESISTANCE  PLOT n:'s'nc ,':g;g:::! t“zl:‘? :S REMARKS
= R 20 40 60 80 100 CONTENT zZ:s 3
0| ] =l z P WO R S Wp w w | 5%
ELEV DESCRIPTION a § ey 3 %g & |SHEAR STRENGTH — o ﬁ?&'.’&'ﬁléi.
P 1 - =
DEPTH =15 E | > O | & |© UNCONFINED + FIELD VANE N Y
a1z . éu & | quek rriaxial  x ae vane WATER CONTENT (%) (%)
79.91] Ground Surface (g g & 2 0 6p 80 100 10 20 30 GR SA SI CL
0.00| 8ilcy Sand, trace : '
gravel - 78
| 77.69) Compact Grey 1-7] 1 is5.8.0 30
1.22] Ti11, silty sand, somel].| !
clay, trace gravel 2188 22
3 ]8.8.] 34 = 10 45 32 13
L 76
Compact to Brown tof|.[1 4 {5.8.] 114 °
74.95| Very Dense Grey B
5 15.5.] 83
3.96) shale Bedrock, highly KT 1™ o
to moderately weath- NG e e e
ered, fissile, /o\\i 1 5umy 74
22
\//\\\ 7 1e o | 302
\/\ * oTeT -
o Omm
o
D 72
oy 4
71.29 Dark Brown ‘(,>\ o 1o a
L A fy
7.62| End of Borehole
70

+3, x5 Numbers refer to
Sensitivity

20
1505 (%) STRAIN AT FAILURE
[




s

Miniatry of
@ Tranaportation and
O Communicatians 23
RECORD OF BOREHOLE No 7 . Metric
w P __Proj. #EGG-000-23 LOCATION __ Co-ordinates N 4,858,298; E 350,880 ORIGINATED BY _MH
DIST 6 HWY __ GO-ALRT BOREHOLE TYPE __ Solid Stem Auger COMPILED BY __EO
DATUM Geodetic DATE August 26, 1983 CHECKED BY ___ASP
$OIL PROFILE SAMPLES o w  [DYNAMIC CONE PENETRATION -
5'5 g [RESISTANCE PLOT masric NATURAL vowe|  Z | REmARKS
- w |30 @ 20 40 60 80 100 CONTENT z= 8
9 o i ; z 1 I ) 1 i wp w vvt D;
ELEV e8| w| 2|28 ( & [SHEAR STRENGTH — o GRAIN SI1ZE
BEPTH DESCRIPTION |E| E | $138| 5 |ounconmnes  + mo vane warer content il 7 DISTRIBUTION
g1z 5 |&C| @ |equck TRIAXIAL  x LaB VANE . (%)
77.45| Ground Surface n - u 20 40 60 80 100 10 20 0 GR SA 51 CL
0.00| Sand, trace silt X,-?
.71 s.5] 18 " elev, 77.9m,
76.08| Compact Grey * = 76 pt.1p,19
T111, silty sand, tracef] -
1.37 gravél and clay Jerest] | 218.8. 80 o
722}‘ Very Dense  Brown rey./v, T 15.5.1202 ol
+%%|shale Bedrock, highly N¢ , 1. o lz3mm
to moderately weatheredf(Zy o |
Ny 74
completely weathered Loy R R ET .
from 4.6 to 5.8 m depthi XU 20m
petroliferous. Z)\\\; P - ﬁ
N
L 72
\,/”\\ Ao By
\\’/\\\ 2 mm
3
\\//(\ o B0 70
\// [+ ] el 0 -
R o
NS
63,31 Dark Brown alae
9.14| End of Borehole 68

+3. x5 . Numbers refer to
] . N
Sensitivity

20
15 45 (%) STRAIN AT FAILURE
10



lli

Miniatry of
Transportation and
Communications

Ontaro 24
) RECORD OF BOREHOLE No 8 Metric
WP Proj. #EGG-000-23 LOCATION Co-ordinates N 4,858,285; E 350:85& ORIGINATED BY MH
DIST 6 HWY __GO~ALRT BOREHOLE TYPE _Solid Stem Auger COMPILED BY EQ
DATUM __Geodetic DATE August 26, 1983 CHECKED BY ____ ASP
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION -
W | F |RessTANCE pLOT nasnc ooty voue [ | pemarks
P $5| 7 20 40 60 80 100 |UM7T  cowrewr LM SO
9 [ ﬂ —_ A 1 1 4 i wp w W, W &
ELEV DESCRIPTION sl w2193 5 SHEAR STRENGTH —_—— 2 | GRAIN SIZE
DEPTH -2l 2|8 88 % |o unconmner  + FIEWD vane water contentiwll 7 DISTRIBUTION
é z > | &Y & |® QuUICK TRIAXIAL  x LAB VANE (% : (%)
79,75 Ground Surface hdd * w 20 4 6 100 10 20 30 GR SA 51 CL
0.00| F111, 3ilty sand, wood,
plastic, metal, organ—
ic material 1 18.5.] 15
elpv,77.8mn
2 s.s.i X | 78 skpErd 19w
8.8, 12
Compact to
75.94 Very Dense 4 |s.s.| 21 76
3.81{Til1, silty sand, some [+ || 2S:S.] 62 °
clay trace gravel. 5 15.5.1115 o
P 0
73.71| Very Dense Grey . L 15,8, gg’; 74
6.04 27 u. S v e
: Shale Bedrock, highly PS8 Omm.
to moderately weathere \\g,
/S\\4 218,850 .
\/, Omm 72
A
%S
70.61 Dark Brown ?)(’ 10ls g 150~
9.14{ End of Borehole Omm

70

+3, %3 : Numbers refer 1o

20
Sensitivity 5 -%-5 (%) STRAIN AT FAILURE
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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 Simm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.3kg, FALLING

FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED A% THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE 15 DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT [ 51mm O.D. 40° CONE ANGLE ) DRIVEN BY 475 3
IMPACT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION |5 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

CONSISTENCY :

DENSENESS !

COHESIVE 50ILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH(C,) AS FOLLOWS:

[ ¢, tkpa) 0-12 12 - 28 25-50 | 50-100 | 100 - 200 [ >200
VERY SOFT| SOFT FIRM STIFF | VERY STIFF | HARD
SENESS: COMESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
IN (sLOWS /0. 3m)] 0 - 5 5-10 10 - 30 30 - 30 >50
VERY (OOSE| (OOSE | COMPACT | DENSE \VERY DENSE

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

RECOVERY: S5UM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED A5 A PERCENY OF THE TOTAL LENGTH OF THE CORING RUN,

| rooi%) 0-125 25- 50 $0-75 75 - 90 20 - 100
VERY POORY PCOOR FAIR Gooo | Exceuenr
1OINTING AND BEDDING:
SPACING 50mm | 50 - 300mm[ 0.3m=1im | 1m-3m | »=3m
JOINTING  |VvERy closE| ctose | moo.Close|] wiDE | VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK  |VERY THICK

THE ROCK QUALITY DESIGNATION (R @ D), FOR MODIFIED RECOVERY, 15:

ABBREVIATIONS AND _SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF SOIL

55 SPLIT SPOON TP THINWALL PISTON m, kpa™!
WS WASH SAMPLE OS OSTERBERG SAMPLE Ce 1
S T SLOTTED TUBE SAMPLE R C ROCK CORE G 1
B S BLOCK SAMPLE PH TW ADVANCED HYDRAULICALLY Cq 1
€S CHUNK SAMPLE P M TW ADVANCED MANUALLY <, m?/s
T W THINWALL OPEN F 5 FOIL SAMPLE H m
T, 1
STRESS AND STRAIN u %
u, kPa  PORE WATER PRESSURE o,, ko
fy 1 PORE PRESSURE RATIO a kpra
o kPa TOTAL NORMAL STRESS t kpa
o’ kPo  EFFECTIVE NORMAL STRESS c kP
T kPa  SHEAR STRESS ¢ -
o, /.0 kpa PRINCIPAL STRESSES <y kra
€ % LINEAR S$TRAIN Py -*
LA % PRINCIPAL STRAINS T kPa
E kpa MODULUS OF LINEAR DEFORMATION T, kpa
G kPa MODULUS OF SHEAR DEFORMATION 5, 1
n 1 COEFFICIENT OF FRICTION
PHYSICAL PROPERTIES OF S0IL
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Foundation Investigation Report
Henry Street Underpass
GO-ALRT Contract GGE-330

Introduction

This report contains the results of a foundatioﬁ investigation carried
out at the site of the above-mentioned project during the period of
August 24th to 26th, 1983 inclusive for the underpass and the retaining
walls and during the period of April 2nd to April 5th, 1984 for the
extension of the north east retaining wall, This report was prepared
by B.P. Walker Associates Limited, Consulting Geotechnical Engineers
under the technical direction of the Foundation Design Section of the
Ministry of Transportation and Communications.

The boreholes ranged in depth from 12.4 m to 16.8 m below the exlsting

ground surface.

Site Description and Geology
The site is located about 140 m south of Highway 401 in the Town of
Whitby in the Regional Municipality of Durham.

The area is located in the physiographical region known as the Iroquois
Plain. In this area the subsoil is a mosaic of till plains, drumlins
and areas of silty lacustrine deposits. The topography is flat to
gently rolling.

Subsurface Conditions

Subsurface conditions at the site were found to Ee generally uniform.

The original ground, under a thin layer of fopsoil, is a glacial till
composed of a heterogeneous mixture of silty clay and sand, trace gravel
changing with depth to a granular heterogeneous mixture of sand with silt

and clay. At borehole nine (9) location a deposit of silty clay with

sand and gravel (reworked shale till) was encountered below the granular

sand with silt and clay at an elevation of 77.7 m. The boundaries between

the upper slightly cohesive glacial till and the lower non-cohesive portion of

this deposit vary from a depth of 2.3 m to 5.0 m below the original ground
level. |



The boundary of the glacial till stratum is at an elevation varying
from 74.7 m to approximately 73.7 m, on shale bedrock encountered at
borehole 1, 7, 8 and 9, but this was not proven by coring. The

existing Henry Street embankment is composed of fill material which

is borrowed parent material composed of cohesive glacial till,

A detailed description of the soil encoumtered in each borehole is

given in the Record of Borehole Sheets in the Appendix. The estimated
stratigraphical profile and the sections shown on Sheets 59 and 59A

in the Contract Drawings are based upon this information. The location
of the boreholes is also shown on Sheet 59. From ground level downwards,

the subsurface conditions are as follows:

Fill Material

Three boreholes, boreholes 2, 3 and 5, were carried out through the
embankment of the existing Henry Street at the north and south of the
site. The thickness of the fill material was found to be about 4.9 m.
The £ill material is comprised of a thesive glacial till (heterogeneous
mixture of silty clay, sand and gravel) and contains occasional traces

of organics.

Standard Penetration Tests gave 'N' values in the range of 6-41 blows
per 30 cm, indication that the f£111 material has a firm to hard consistency.

The results of grain size distribution testing performed on representative
samples from the £ill are shown on Figure 1.

Glacial Till (Heterogeneous Mixture of silty clay and sand trace gravel

changing with depth to a heterogeneous mixture of gravelly sand with silt
and clay).

Under a thin layer of topsoil or immediately under the fill material

is a deposit of glacial till. The deposit is composed of a cohesive
heterogeneous mixture of silty clay and sand, trace gravel changing

with depth to a heterogeneous mixture of gravelly sand with silt and clay.
The boundaries between the upper slightly cohesive glacial till and the
lower non-cohesive portions of this deposit vary from a depth of 2.3 m

to 5.0 m below the existing ground level.



Silty Clay with Sand and Gravel (Reworked Shale Till)

Reworked shale till was encountered at boreliole nine (9) only at an
elevation of approximately 77.7 m. This deposit is composed of silty
clay with sand and gravel and is grey in colour. Standard Penetration
test gave 'N' values of over 100 blows per 30 cm indic;ting the
consistency of the deposit to be hard.

The results of the Atterberg Limit Tests carried out on upper glacial
till are shown on the Plasticity Chart on Figure 4, These results
indicate that the matrix is inorganic and of low plasticity (CL - ML
to ML Zone). '

The results of grain size distribution testing performed on representative
samples from the upper glacial till are shown in envelope form on Figure 2.
The results for the lower glacial till are shown in emvelope form on

Figure 3 for boreholes 1, 2, 4 & 5 and on Figures 5 & 6 for boreholes 7 & 8.

The result of grain size distribution test performed on reworked shale till
is shown on Figure 7.

The standard penetration tests gave 'N' values in the range of 20 to
over 100 blows per 30 cm. Based on these 'N' values the &onsistency of
the slightly cohesive upper stratum is estimated to be very stiff to hard,

whereas the relative density of the lower non-cohesive portion of the

glacial till is dense to very dense, generally in the very dense range.

The low 'N' values at an elevation of approximately 78.0 m at boreholes
7 & 8 are probably due to loosening of the non-cohesive soil and do not
represent the true density of the soil. A dynamic cone penetration test
carried out in a borehole approximately 1.0 m from borehole 8, augered to

9.1 m, substantiates this point. The cone penetration results are shown
on the borehole log.

The lower boundary of the glacial till was on possible shale encountered
at depth varying from about 13.7 m to about 15.2 m below original ground
but this was not proved by coring.
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Groundwater

A plezometer was installed at borehoie‘eight location in order to
establish the stabilized water table. At other boreholes the groundwater
level conditions were observed by measuring in the open boreholes during
and after completion of the foundation investigation. The stabilized
water table at borehole eight (8) was at an elevation of 83.4 m. The
groundwater level at other boreholes was found to vary between elevations
of 82.3 m to 86.6 m.

NOTE: The preceding Foundation Investigation Report is
a copy of the factual information prepared by
B.P.Walker Associates Ltd., the geotechnical

consulting engineers for this project.

olitaml, P. Eng.
Project Foundations Engineer
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CFFICE REPCRT ON 501l EXPLORATION

Ontano

Mirustry ot
Transportatian and
Communicabons

W P _EGG - 000 - 21

RECORD OF BOREHOLE No 1

LOCATION Co-ords N 4 858 318.0; E 349 667.0

METRIC

DIST 6 HWY GO - A.L,R.T. BOREHOLE TYPE _SOLID STEM AUGER & CONE TEST

ORIGINATED By MM
COMPILED BY _USS

DATUM _GEODETIC DATE 83 ~ 8 - 24 CHECKED 8y BBV
w |DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g‘m a | RESISTANCE PLOT pasric NATURAL o
<2 9 UMt et umir | 0 REMARKS
= w | ZO0 | © 20 40 40 80 100 z= 3
9 a w = z 1 1 | ! 1 Wp w W, :;
ELEV DESCRIPTION T|la| w| 2|28 & |SHEAR STRENGTH kpa A — GRAIN SIZE
DEPTH = x| 8 85 g |© UNCONFINED  + FIELD VANE| oo oo |y DISTRIBUTION
@z 5 (&Y & | quick TRIAxIAL  x (A8 VANE (%) {%)
89.0| GROUND LEVEL 7] H o] 40 80 120 140 200 10 20 30 MB GR $A $I CL
0.0 ‘e
Silty c:]fay andlsand, "/.
trace of gravel,
(Upper Glacial Till) |/ 20 88 < q 5 47 36 12
Low Plasticity 1) \"""-----._._...__ b
Vaery Stiff to Hard e -
i — o
pe 86
" 115 o
A
84.4 i X
: o
4.6 Gravelly Sand, trace [, 132 84
of silt and clay o
(Lower Glacial Till) .
Very Dense L 61/B¢m ° 27 61 12
| Brovn . b 82 '
Grey
. i 130/} 5cm °
. 80
50 o
5 186 78 Q
134
76 .
73.7 ; 74
15. 3| Shale, weathered, grey
72,2
16.8{ End of Rorehole 72

+3, x% ; Numbars refer ro

20

Sansitivity 10

1595 {%) STRAIN AT FAILURE
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OFFICE REPORT ON SOIL EXPLORATION

Miratry of
@ Tranapoctation ang
Commumecationg

Ontano

WP EGG - 000 = 21

RECORD OF BOREHOLE No 2

LOCATION Co=ords N4 858 3115,3; E 349 682,8

METRIC 13

ORIGINATED BY MM

DISTH . __HWYGO - A L.R. T, BOREHOLE TYPE SOLID STEM AUGER & CONE TEST

COMPILED BY _ USS

80

DATUM _GEODETIC DATE 83 - 8 - 25 CHECKED BY ___BPW
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION -
._"‘1'12 2 | RESISTANCE PLOT pastic AL o] T REMARKS
-4 5 g 4 o 100 LMIT CONTENT LIMIt E \2
.6 o ﬁ 3 —- 210 lo 6|0 8l 1 W, Sw &
g1y o= | Z We w L z
ELEV T|d| w| 2|98 | © |SHEAR STRENGTH R A — GRAIN SIZE
DEPTH DESCRIPTION eI 8% g [0 unconmnen o mED ANl oo reir o] Y DISTRIBUTION
?_: z 5 | &Y & | quick TRIAxIAL  x LAB VANE o ; {%)
93,6 | GROUND LFEVEL » : @ 40 80 120 140 200 10 20 30 N/m> |GR SA Si CL
0 Silty clay and sand,
trace of gravel o
(F411) s
Low Plasticity A T 92 — o
Firm to Hard s _‘<
3 |ss |28 y o 5 50 30 15
4 |88 25 90 ( o
BR.5 /15 88 11 < ¢
5.1 Zdg S
541ty c¢lay and sand, ,/{ 88 \“'--‘
trace of grivel 11 -
(Upper Glacial Till) Ll l4e |ss 80 q 22.1 | 6 49 28 17
Low Plasticity pe
Hard P
;.A Y 86
Brown B ‘/_7_;34 110/15em
Grey 1.
1]
W o[5 188 [87/1fem o
| LA 84
bl
82.8 o1 . .
10.8| Gravelly Sand, trace s 14/45cny | o 19 63 12 6
of siltand clay By ¥ 82
(Lower Glacial Til1l) . .
8l.1lVary Denge 10 BS [Tan/hoem
12.5 )
End of Borehole

+3, x5 : Numbars refer to

Sansitivity 1o

20
15-4-5 (%) STRAIN AT FAILURE




Mimistry ot
Transpartation ang
Communications

Ontang

WP _EGE - 000 = 21

RECORD OF BOREHOLE No 3

LOCATION _Co-oxds N 4 858 311.7; E 349 712.0

DIST_6___  HWYGO - A.L,R.T. BOREHOLE TYPE _SOLID STEM AUGER AND CONE TEST

METRIC 14

ORIGINATED By M
COMPILED BY LSS

44

OFFICE REPORT ON S0ML EXPLORATION

DATUM _CEODETIC DATE 83 = 8. =.25 CHECKED BY ppu
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION -
3.2 g RESISTANCE PLOT pastic ovorose vaue | . T REMARKS
- $6| » 20 40 60 80 content LT |5 O
O | e o = 2 L h ! L w, | 5w & .
8| w|2]|88| & [sHEAR STRENGTH et 2 | GRAIN SIZE
ELEY DESCRIPTION S s 2|52] = DISTRIBUTION
DEPTH =151 -1 > O | = |9 UNCONFINED + FIELD VANE o Y :
é < N gu & |® QUICK TRIAXIAL x LAB VANE WATER CONTENT {%) (%)
92.3 | GROUND LEVEL n £ @ 40 80 120 160 200 kN/lll3 GR SA §I CL
0.0 92
Silty ¢lay and sand,
trace of gravel
(F111) 55 21.3
Low Plasticity ag 5 42 40 13
Very Stiff 90
55 N
$5 \ ° 18.7
87.7 . 88
4.6{si1ty clay and sand, 11 a8
trace of clay A
(Upper Glacial Till) / f’/
Low Plasticit . ‘
Hard ¢ (46|58 86 15 56 22 7
e
N
A9 - S8
n//: 84
83.2|Brown il
m.'-.
9.1{Grey [ 38 -_!-
Gravelly Sand trace °/a 82
of silty and clay Jn/ < "
(Lower Glaclal Till) e . cm *
.|Very Dense T : .
79.8 - ITolss Sem | 80
12.5|End of Bore
78
+3, %5 ; Numbers refer to

Sensitivity

20
1505 (%) STRAIN AT FAILURE
1Q
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Ministry of
Transportation and
Communications

Ontang
RECORD OF BOREHOLE No 4 METRIC 15
W P __EGG - D00 - 21 LOCATION Co-ords N 4 858 308.4; E 349 673.3 ORIGINATED BY X!
DIST __6 HWY GO - A.L.R.T. BOREHOLE TYPE SOLID STEM AUGER AND CONE TEST COMPILED By _USS
DATUM __GEQDETIC DATE 83 - 8 - 24 CHECKED BY _BPW
w |DYNAMIC CONE PENETRATION
$OIL PROFILE SAMPLES 1 &, | % | Resisvance CPioT i NATURAL =
=z LASTIC  motsTuRe  LIGUID [ REMARKS
=4 o LIMIT CONTENT LiMIT -9
= w | 2O Vv 20 40 60 80 100 Z=
9 o w s z 1 | ol | 1 Wp' w WI. oW &
ELEV DESCRIPTION Ela| w| 2|28 | & [sHEAR STRENGTH R 2 | GRAIN SiZE
OEPTH REIRAE 88 g |0 UNCONFINED  + FIEWD VANE[ oo content (sl 7 DISTRIBUTION
gz 5 | EY | & |eQuck TRaxiAL  x LAB VANE (%) (%]
29. 4 GROUND_EVEL ] “ fre] 40 80 120 160 200 10 20 30 kN/m3 GR SA Si CL
0 ; -
0.0 Silty clay with sand <M
trace of gravel ¥
(Upper Glacial T411) P41 158 123 88 M °
"|Low Plasticity biA- 3
Very stiff to hard ARD 2185 [aa \ ° 357 26 16
I /-‘ M"""--—-.
413 | g5 |an 90 /15 cm ?
1
114 | ss |99/1bem 86 o
4
84.8|Brown 9
4.6|Grey Vs | ss 115 °
Gravelly Sand with ;/ 84
trace of silt and - 5" ;
clay REE ¥ [+
(Lower Glacial Ti11) [o|q42—-S8{71l/Lpem e 60 12
Non Plastic Y 82
Very Dense k" .
./,:" 7 | 85 [107 o
il ' )
.g ~
o L8 | 88 |96 80 ~
.19
-ul' 9 | ss [82/8km °
kool 78
51|
76,9 1100 88 1120/05¢m o
12.5 End of Borehole
76
20

*3, x° ; Numbers refar to

o 15
Sansitivity

10

5 (%) STRAIN' AT FAILURE




OFFICE REPORT ON SOIL EXPLORATION

Mnistry of
@ Trangportaton and
Communications

Qntano
16
RECORD OF BOREHOLE No 5 METRIC
W P _EGG -~ Q00 - 2], LOCATION Co—oxrds N 4 858 301.6; E 349 702.8 ORIGINATED By .
DIST _g HWYgGo = A 7 R.T. BOREHOLE TYPE __SOLID STEM AUGER AND CONE TEST COMPILED BY __USS
DATUM _GEQRETIC DATE 83 - 8 - 24 CHECKED BY __BFW
IL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION -
50 ;gug 2 | RESISTANCE PLOT astic NAWRAL el T REMARKS
— $5 A | .20 40 60 80 100 [T contenr umT | 5O
218| v |5 |e5] 3 R STRENGTH o W WP | N&SIZE
ELEV SCRIPTION “la| & | = z% O |[SHEAR STRENGTH —_—————t Al
DEPTH DE 2B 2| 3|36 g |ounconmme vrmovanel oo el 7 [OSTRIBUTION
g1z 5 | &9 © |e apcx TRIAKIAL X 188 YANE o oy (%)
93.2| GROUND LEVEL 2 : © f 40 80 120 160 z00 fnsa® [oR sa s1 1
0.0{84i1ty Clay with sand,
trace of gravel 17 ]
(F111) SR 92
Low Plasticity 7 | e | 20 o -} 22.1
Firm to Very Stiff
alss |20 M ° 8 26 31 35
4ss 7 90 < ™
88.13 5 | 88 27 '\ o
4'9511:}! clay and sand, | 88
trace of gravel /
(Upper Glacial Till) 61385 | 74 of —f 17 42 29 12
Low Plasticity .
Hard
ar % 26
4. 7 1ss | 100]10em °
84.6| proun L
8.6 Grey }, - 84 >
Gravelly Sand with 3,”}. $5——103{15cm
silt and clay Lo
(Lower Glacial Till) .
Very Dense ':L cam:cmurryiCR A o 20 62 9 10
80.8 |‘/ B v A [+]
12.4{ End of_ Borehole
80

43, x5 Numbers refer to
Sensitivity

20
15 ¢-5 (%) STRAIN AT FAILURE
10




Miistry of
Transportation and

Communications
Ontano

OFFICE REPORT ON 301l EXPLORATION

17
RECORD OF BOREHOLE No © METRIC
WP _EGG - 00 - 21 LOCATION _Co=gorda N 4 858 300.7; E 349 715.6 ORIGINATED BYMM |
bIST 6 HWY GO = A.L.R,T. BOREHOLE TYPE SOLID STEM AUGER AND CONE TEST COMPILED BY _USS
DATUM _GEQDETIC DATE 83 - 8- 26 CHECKED By _BEW
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION
Wy | g |RESISTANCE PLOT pastic NATURAL el T REMARKS
= | 26| 2 20 40 60 80 1go [T contenr uwTi SO A
ole 0 = = L h h L " Wp w w | 5w
ELEV RIPT | w| 2|28 | § |SHEAR STRENGTH —_—— 2 | GRAIN SIZE
DEPTH DESCRIPTION “|E1 2| $|38| & |ounconmnen  + FiewD vane WATER CONTENT (%)| 7 DISTRIBUTION
g2 5 [E9| @ |ecuck Traxa x 1ap vane . (%)
89. 2 GROUND 1EVEL “ : w 40, 80 120 160 200 10 20 30 fawm® [GRSA sICL
T
0-0l543ey clay and sand, {[ 4
some gravel /‘_J 11053 | 29 a
(Upper Glacial Till) ’_;( ag \
Low Plasticity ) RAFTEET N °
Very stiff to hard L1 I ‘
|3 1.85. [ 88 o
/;/ 4 gg | 101]15cm | 86 o H 19 45 22 14
ot 1.
84, 7] Brown 1.4
4.5| Grey Q/]' 5|88 99/ 15/ cm ]
ME 84 .
Gravelly Sand, trace [
of silt and clay Z
(Lower Glacial T11l) || AL BB T 987157 ch o
Non Plastic ?."
Very Dense A' 82
| /LS00 3/em °
‘.
a1 80
ol B 8s [ 100]10cm ]
<
BN
-/6 91838 1111 78 o
76.5 flo.[107 88 s !
12.7 |End of Borehole - 76
20

+3' x5 Numbers refer to
Sensitivity

150-5 (%) STRAIN AT FAILURE
10
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Miniatry ot
@ Transportation and
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Ontaro
RECORD OF BOREHOLE No 7 METRIC 18
w e _EGG - 000 - 21 LOCATION __Co-ords N 4 858 306.8; E 349 735.0 ORIGINATED BY _D-O.
pDIsT __ 6 HWY _GO~ALRT BOREHOLE TYPE Solid Stem Auger to 9.1lm Wash Boring Below compileD BY _U.S5.8.
DATUM .__Geodetic == DATE 84-04-02 and 84-04-03 CHECKED BY _U.S5.S.
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION —
Eg g RESISTANCE PLOT nastic NATURAL tiaue ‘.':% REMARKS
= w | 20| @ 20 40 &0 80 100 CONTENT zZ=
9 o w —- =z 1 \ e 1 A Wp W W, Sw &
ELEV DESCRIPTION |8 w|2|95| & [sHEAR STRENGTH D — % | GRAIN SIZE
DEPTH S E - 85 g |O UNcONRNED s BED VANE[ o o el Y DISTRIBUTION
g z 5 (&Y & |® Quick TRIAXIAL X LAB VANE WAIO 28’ 20( ) (%)
89.3} Ground Level v - w GR 5A 51 CL
0.0[ silty Clay & Sand, [/]]
Some Gravel
(Upper GlacialTill 158 8 68 P
Low Plasticity, L | 71 531 51 by
87.0| Stiff to Hard 1
2.3 _ 7 =t ss 1002 __;,_
| Browa 1/. 4] s5]100423cm| 86
Grey "ol
Gravelly Sand,
Trace Silt and Py *bSd..58 1100415cm -]
Clay (Lower GlacialT. 84 -
Till) L
Non Plastic nl
Very Dense ‘/- Al .85 79 p 20 71 6 3
o~
A 82
Lo(] 721 55 1100425¢cm o
0.’
]
'L 8] ssjitl 80 [+)
)D
L1#] 91 s8 16 o
. 78 x
7
.'bm gg 1170423¢m P
i | 76
15.6 4 A/
13.7] Shale - Weathered Lt ss10sMisen °
739 Vol co B1oMisem |\ 74 - o
15.4{ End of Borehole

On completion
cave-in at 4.9m.
W.L. at 2.7m.

0
3 5. Numbers refer to ?
+7, %V 1 s
' Sensitivity 5 -‘%-5 (%) STRAIN AT FAILURE
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RECORD OF BOREHOLE No 8 METRIC
wP_EGGC - 000 - 21 LOCATION _Co-~ords N 4 858 301.0; E 349 759.4 ORIGINATED Bv__l.__o._
DIST _6 HWY _GO-ALRT BOREHOLE TYPE Solid Stem Auger to 10.7m, Wash boring belowCOMPILED BY __U.S.5.
DATUM Geodetic DATE 84-02-02 and 84-04-05 CHECKED BY 1§ 8
o w OYNAMIC CONE PENETRATION -
SQIL PROFILE SAMPLES W 3 |RESISTANCE PLOT — :‘O‘;‘;:L‘IIL! voweo| . T REMARKS
g2 8 LIMIT CONTENT LIMIT =
= w | 20 20 40 60 8O0 100 zZ= &
O i cl =z O W D WO Wp w w | 5%
ELEV T|H|wil 21258, & |sHEAR STRENGTH ——————— GRAIN 5|cZ)E
5EPTR DESCRIPTION ELE| 2138 5 [o unconrme  + FiEw vane water content ()| 7 DISTRI?/U)TI N
gz , | &9 § ® QUICK TRIAXIAL X LAB VANE o 20 10 * (%
&
89.1| Ground Level bt - w 1 GR SA 51 CL
0.0 Silty Clay & Sand, (1M
Some. Gravel, ? T ss 113 88 o
(Upper GlacialTill /',
Low Plasticity, ARD ss o
86.8| Very Stiff Vel 24
u."
2.3 LI 86
Brown 1 3] ss [es o
-Gtey ."f
Silty Sand, Trace || ¥4l s5T100%13¢m
Gravel and Clay, ?)_ 84
(Lower Glacial H .
Till), ‘1.1 Bentofite
Very Dense JAl 5| 85 [100425¢m | 5eal o
o
. 82
hd
J S5 (T0UA9cn <] 2 65 30 3
.p,ﬂ
) 80
L ItssTioofi0tm [}
"1
A . Piezomete
Y%
" P
m A a5 |15 78
a .
did A
170 o
76
74.9 112 °
14.2|5hale - Weathered
73.6 ooy 1ocm| ' ol
15.5(End of Borehole
Cone
Penetration Tests
Penatra-
(M) tion
Depth ELE. Resistance
@.1 80.0 140/30em
2.4 79.7 100/4cm
B.8 79.3 200/30cm
0.1 79.0 194/5cm
10.4 78.7 57/30cm
10.7 78.4 80/30¢m
11.0 78.1 200/23cm
11.3 77.8 23/30cm
11.6 77.5 100/30cm
11.9 77.2 100/Bcm
20

+3, x5 ; Numbers refer to

Sens

itivity 10

1545 (%) STRAIN AT FAILURE



[

Mimistry of
Transportation and
Communicahons

Ontano
20
RECORD OF BOREHOLE No 9 METRIC
wpP__EGG - 000 - 21 LOCATION _Co-ords N 4 858 295.0; E 349 783.8 ORIGINATED 8y D.O.
DIsT _6 Hwy _GO-ALRT BOREHOLE Typg Solid Stem Auger cOMPILED BY U-S-S.
DATUM Geodetic DATE 84 = _04 - 0& CHECKED BY _U.S.85.
p w | DYNAMIC CONE PENETRATION —
SOIL PROFILE SAMPLES u'__,g = RESISTANCE PLOT nastic :Aorl‘#::z R REMARKS
$5| ¥ 20 40 60 80 0o |'MT contenr umT 2O
) 6le 217 2 A ) VI Wp W w | 5% &
ELEV a|l®lw| 2|28 & [SHEAR STRENGTH O S GRAIN SIZE
DEPTH DESCRIPTION - § - 85 % | o unconkineD + FIELD VANE | oo CONTENT ol 7 DlSTR(u.alu)HON
é z y | &Y 2 |e quck TriaxiaL  x LAB vaNE Lo 20 30 o
88.4| Ground Level " £ b GR SA $I CL
0.0| Silty Clay & Sand, Y[ 88
Some Gravel, 9/_ b
(Upper Glacial ‘C (1 1ss (21 *
Till), 1A d
Low Plasticity, P4l Zisg {38
s 4 Very Stiff to Hard { T ss %1 86 q
30 groun 5‘ 4lss {sy °
Grey igd
{f 84
$ilty Sand, ol E 1SS 1sn/Y3cem [~
Trace of Gravel I"J
and Clay "4
(Lower Glacial N
Till) LSS [T25421em| 4, o
Very Dense ‘
|4,
.5/'. yarcimmunicr PEIT -]
iRy 80
L
’ 60/ 3cm 9
17.7 78
] 3 40 40 17
10.7| Silty Clay with 10041 3cm
Sand, .
Trace Gravel
;ﬁirgrked Shale 3] 76 o
Low Plasticity
74,7 Hard TN 5 cm o
13.7| Shale - Weathered
74
73.0 TOOW13cm
IS5.4] tnd of Borehole

*
W.L.

not established

+3, x% : Numbaers refer o
Sansitivity

10

20
150-5 (%) STRAIN AT FAILURE
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Foundation Investigation Report for
W.P.C.P. Access Structure
GO-ALRT Contract GGE-330

Introduction

This report contains the results of a foundation

investigation carried out at the site of the above-mentioned project
during the period of August 30th to September 6th, 1983 and during the
period of December 15th and 16th, 1983, The investigation was carried
out by B.P. Walker Assoclates Limited, Consulting Geotechnical Engineers
under the technical direction of the Foundation Design Section of the
Ministry of Transportation and Communications.

The fieldwork consisted of eighteen (18) sampled boreholes advanced by
means of continuous flight auger machines, bombadier mounted CME 55 and
CME 45, equipped with 10 cm 0.D. solid stem auger, The boreholes ranged

from 5.8 m to 12 m below the existing ground surface.

Site Description and Geology

The site is located south of Highway 401, between Highway 401 and
Victoria Street, and west of Dunlop Drive, in the Town of Whitby in the
Regional Municipality of Durham,

The area is located in the physiographical region known as the Iroquois
Plain. In this area the subsoil is a mosaic of till plains, drumlins and
areas of silty lacustrine deposits. The topography is flat to gently
rolling.

Subsurface Conditions

Subsurface conditions at the site were found to be fairly uniform. With
the exception of 1 borehole, borehole 11, fill was encountered at all
boreholes varying in depth from 1.2 m to 3.8 m. The original ground is
predominantly a glacial till composed of a mixture of sand and gravel with
silt and traces of clay. The lower boundary of this deposit is on shale
bedrock, proven by coring on borehole 102,
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A detailed description of the soil encountered in each borehole

is given in the Record of Borehole Sheets. The estimated stratigraphical
profile and the sections shown on Sheets 77 & 77A-are based upon this
information. The location of the boreholes is shown on Sheet 77. From

the ground level downwards, the subsurface conditions are as follows.

Fill Material
With the exception of borehole 11 £fill was encountered at all borehole

locations varying in depth from 1.2 m to 3.8 m. The composition of
the fill varies considerably over the site from a silty clay with sand
and trace of gravel, organics, paper and odd debris and clean silty

sand with trace of gravel and sand.

Standard Penetration tests gave 'N' values in the range of 2 ~ 94 blows
per 30 cm. The fill, in general, has a sdft to firm consistency. The
high 'N' values are due mainly to obstructions, thick layers of paper
etc., in the fill and are not indicative of the consistency of the fill.

Varved Clay
A thin deposit of varved clay was encountered at boreholes 5, 6 and 14.

The thickness of this deposit varies from 0.7 m to 1.0 m. The varved
clay is comprised of a silty clay with sand and trace of gravel and is
grey in colour. Standard Penetration test gave 'N' value in the range

7 -~ 9 indicating that the deposit has a firm consistency.

The results of Atterberg Limit tests are shown on the Plasticity chart
on Figure 4. These results indicate that the matrix is inorganic and
of low plasticity - CL zone.

The results of grain size distribution testing performed on representative

samples from this deposit are shown on Figure 1.

Alluvium
A thin alluvial deposit comprising of sandy gravel with silt and trace of

clay, varying in depth from 0.8 m to 1.0 m, was encountered at boreholes

10 and 12, This deposit is non-plastic and grey in colour.
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The Standard Penetration tests gave 'N' value in the range 13 - 21

indicating that the deposit has a compact consistency.

Glacial Till
The predominant material on this site is a mixture of sand and gravel

with silt and traces of clay., The relative proportions of the sand and
gravel in the deposit vary considerably, ranging from silty sand with

gravel traces of clay to gravelly sand with traces of silt and clay.

Standard Penetration Test gave 'N' values in the range of 7 to over
100 blows per 30 cm. Based on these 'N' values, the consistancy of
this non-cohesive deposit is loose to very dense, and generally in

the very dense range,

The results of grain size testing performed on representative samples
from the silty sand with gravel trace of clay and gravelly sand with
trace of silt and clay are shown in an envelope form, on Figures 2 and

3 respectively,

shale
Shale was encountered at most of the boreholes. The shale represents

the bedrock and is black with a slight odour. The depth of weathering
of the shale bedrock varies.

Shale bedrock was proved at borehole 102 by taking a BXL core for
a depth of 1.5 m into the rock. The core recovery and the RQD of the
core was 93% and 437 respectively indicating a poor quality shale bedrock.

Groundwater

The groundwater level conditions were observed by measuring in the open
boreholes during and after completion of the foundation investigation.

The groundwater level was found to vary between elevation of 76.6 m to

75.2 m with the exception of borehole 101, where the water level was at
an elevation of 78,9m.

High water level reading at borehole 101 could be due to perched water
in the fill. The fill may contain some perched water and the level ofithis

perched water will vary with the seasons of the years.
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NOTE: The preceding Foundation Investigation Report is
a copy of the factual information prepared by
B.P.Walker Associates Ltd., the geotechnical
consulting engineers for this project.

A

L, Politano, P. Eng.
Project Foundations Engineer

24
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7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine [ Medivm | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION [ Metric)
| 2 3 48 10 30 4050  75um 150 um 300um 600um L¥mm  2.36mm 9.5mm 190 mm 37.5mm  63.0 mm
100 I l I I ”In 53 um 106pum 250u|m 425 pm 850 um 2.00mm 4.75mm 13.2mm 26.5mm 530 75.%mm
_‘_'..-—""-;-'
920 — — === 7] 1o
e B ‘___.-'"'"
T
80 -t 20
’ Py
”
| -7
70 -~ ',- 30
/-
w4
o 0 Rl 400
T %
g LT 2
50 /,-’ t 50
z 7 LEGEND z
o L4 [}
= ) I | BH [SAMPLE SYMBOL =
e 40 60 =
A I 5 2
/‘ ————— —
30 /’ ,-f " 6 2 70
ol |
/4

20 80
10 90

0 100

! 2 3 a4s o 20 30 40 270 200 140 100 6050 40 30 20 16 o8 4 LU S S LU AP AR 1/ §

MINISTRY SIEVE DESIGNATION (imperial )
Ministry of FIG No 1
My of s GRAIN SIZE DISTRIBUTION oMo 1
C ication - =
Oty mmunicafions SILTY CLAY WITH SAND TRACE OF GRAVEL S

(VARVED CLAY)




7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SIUT Fine | Medium | Coarse Fine i Coarie
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)
! 2 3 4 5 10 20 30 40 50 78um 150um 300um 400 um 118 mm 2.)6mm 9.5mm 19.0 mm 37.5mm  43.0mm
100 TTITHTTT }iaum 106um 250im 425um 850 um 2.00mm .75mm | 13.2mm | 265mm | s30 730mm
90 10
80 20
70 30
o 80 409
Zz 2
3 2
g x
50 50
z [ LEGEND 2
s | en [sameie SYMBOL &
< 40 — 5 60 &
“, 2 7
3 587
30 5 - Oﬁu 70
7 3 Q
)
20 8 4 &y 80
9 6 S
—
o,
1] | Ly
10 90
el 12 3
0 J.I 'S 5 100
] 20 30 40 270 200 140 100 6050 40 30 20 16 08 4 L7 7 L A1 1 S

MINISTRY SIEVE DESIGNATION (Imperial )

Transportation and

@ Ministry of "GRAIN SIZE DISTRIBUTION FIG No 2
Communications SILTY SAND WITH GRAVEL TRACE OF CLAY WP EGG-000-35

Ontario

(Glacial Till) | : o
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7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SitT Fine® Medium | Coarse Fine | Coarie
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric) ’
2 3 45 10 20 30 4050 7sum 150um 300um 600um Lifmm  2.36mm 9.5mm 19.0mm 375mm  43.0mm
100 BT 53um 1064um 250um 425um 850 um 2.00mm 4.75mm | 13200 53,0mm 7500
90 10
80 20
70 0
o 99 03
z z
a <
:
50 50
:z: LEGEND E
= SAMPLE SYMBOL <
e 40 r 8 €0 &
|+ T
6 3 W
30 Q: 70
7 6 o
10 4 l:',"
20 = 80
13 486 a
101 4 W
10 90
102 5887
o N 103 6 100
[ 2 3 a s 10 20 30 40 270 200 140 100 6080 40 30 20 18 108 4 ' Ve Y0 1A g 2¥e 3
MINISTRY SIEVE DESIGNATION ( Imperial)
Ministy ot GRAIN SIZE DISTRIBUTION FIG No 3
portation and
S/ Communications GRAVELLY SAND TRACE OF SILT AND CLAY WP EGG-000-35
. . [ &)
(Giacial Till) - <




%

PLASTICITY INDEX

[} . : w .
r. 1

-t

Oct 75, FF-5-2)

60

50 . :
: CH /

40
Cl
30
ct LEGEND
. BH SAMPLE | SYMBOL
20 ///

5 2 A
_ _ 6 2 =
| : ,/’//’ MH OH

10 A
T T T RS < /
RN
P
/

- M1 ol
Mt ML oL
% 10 2%’ 30 20 50 60 70 80 90 100
_ LIQUID  LIMIT %
Miistryot PLASTICITY CHART - - |fIGNo 4 |
ommunica'?onas ) : P - -
Ortaro ' SILTY CLAY WITH SAND TRACE OF GRAVEL WP EGG-000-35 —
(VARVED CLAY) . &
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Munistry af
@ Transponation ang
Communications

Ontano

W P _EGG = 000 - 35

DIST_&

HWY _G0=A.L.R.T.

LOCATION
BOREHOLE TYpe _Solid Auger

RECORD OF BOREHOLE No

CO-ORDS. N. 4858 253.5 E 350 811.0

METRIC 29

ORIGINATED gy MM _
COMPILED BY _USS

DATUM _Geodetic DATE 83 09 06 CHECKED @y _BFW
w [DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W = | RESISTANCE PLOT NATURAL T
O—Z < PLASTIC  mosTyRg  LIQUID - I REMARKS
W go H 20 60 50 00 LIMIT CONTENT LIMIT EQ
9 o 4] - z L L Wp w w, o &
ELEV DESCRIPTIO Ela| @ | 228 | & |SHEAR STRENGTH - o 2 | crAIN SIZE
DEPTH N % 12| 5|36 T |ounconmneo  + FiEwD vane waTER CONTENT (%] 7 [P RIBUTION
2z y |9 & |equick TRiAxiAL  x 1AB vaNE (%) (%)
80.2 |GROUND LEVEL n kS ] 20 40 60 GR 5A 51 CL
0.0 S5ilty Clay with Sand, 80
Trace of Gravel,
Organics, Paper, Odd
Debris, Slight Odour,
Black (Fill) 1|88 15 79 o
2 |88 15 ]
X
= 78
3188 |14 )
77
4 lss |21 3
76.4
3.8 |Gravelly Sand with "’,l'
Silt, Trace of Clay 5.4 5 |ss |56 76 e
(Glacial Till), “la*
Non-Plastic, Compact b'l_
to Vaery Dense, Grey M6 |ss |63 ) 31 39 26 4
I" 75
o -
'}
P
e 74
_5. 7|58 24 o
e'l
. b
"8 73
oy €
L&
72,2 b-ol 8 155 | 200812¢em -]
8.0 |Shale, Weathered, 72
Black, Slight Odour 7 .
71.4 74

8.8 |Refusal to Auger
End of Borehole

Water level oun
completion of borehole

+3, x% : Numbars refer to

Sensitivity

20
15 ¢-5 (") STRAIN AT FAILURE
0
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Ministry af
@ Transportahon and
Communizations

Ontarig

W P __EGG - 000 = 35

RECORD OF BOREHOLE No 2

LOCATION _CO-ORDS. N. 4 B58 242.0 E 350 788.0

METRIC 30

DIST__ & HWYGO-A.L.R.T,  BOREHOLE TYPE _Solid Auger

ORIGINATED By MM
. COMPILED BY _US§

DATUM Gegdetic DATE 83 09 01 CHECKED BY _BPW __ __
w OYNAMIC CONE PENETRATION
S50IL PROFILE SAMPLES Elm 3 |Resistance eior NATURAL ":E
52| § . agye R vael =5 | eemarcs
= w | 20| @ 20 40 60 80 100 CONTENT z= 2
9 o w - z 1 L i) . L Wp w W, Sw
ELEV Elg| w| 2|2 | & [sHEAarR STRENGTH — 2 | GRAIN SIZE
DEPTH DESCRIPTION = E1 2| $138| 5 [ounconmned  + FIELD vane y |DISTRIBUTION
3 Q 3 WATER CONTENT (%) (%)
e r4 o 3U L |[® QUICK TRIAXIAL X LAB VANE 20 40 60 °
180.8 [GROUND LEVEL hld " - GR SA 51 CL
0.0 (Silty Clay with Sand,
Trace of Gravel,
Cinders, Organics,
Paper, Glass, Black 80
(Fil1), 1188 |15 e
Firm to Very Stiff
2185 [10 79 Q
3(ss |94 ©
78
4 [ss |10 ©
77
16.6 5 | S8 24 [o)
4,2 |Gravelly Sand with e, 4 +
Silt, Trace of Clay, * ] 76 o
(Glacial Til1l), 6 188 |58
Non-Plastic,
Very Dense,
Grey
75
(o]
7 |88 151 27 50 18 5
74
8,85 |75 3 Q
72
71.4 9 |85 [190/R5em o
9.4 |Shale,
’Neathered, 71
Black, 5light Odour
70,2 10188 1008 cm ~
10.6 Tkefusal to Auger
End of Borehole
Water level on
completion of borehole

+3, x% ; Numbers refer to

20
1 %,
Sensitivity 5 ',%'5 (%) STRAIN AT FAILURE




Minstry ot
Tranaportation and
Communicationy

Ontariy

RECORD OF BOREHOLE No 3

METRIC 3

Sensitivity

15 45 (%) STRAIN AT FAILURE
10

WP __EGG - 000 - 35 LOCATION _CO-ORDS. N. 4 858 227.8 E 350 754.5 ORIGINATED BY _MM
DIST __6 HWYGO-A.L.R,T. _ BOREHOLE TYPE _Solid Auger ' COMPILED BY _USS
DATUM _Geodetic DATE 83 09 01 CHECKED BY .. BEW ___
SOIL PROFILE SAMPLES o w |DYNAMIC CONE PENETRATION -
E% 3 RESISTANCE PLOT “m» nasric NATuRAL Liauo -':é REMARKS
- w | 20| @ 20 40 40 B8O 100 conTent zs a
9 o Wl e z L 1 | L i Wp w W, 33
ELEV |yl w| 2128| & |[SHEAR STRENGTH —_—— GRAIN SIZE
DEPTH DESCRIPTION NEIR 8(23 % |o unconrinep srewownel oo content )| 7 D'““:?/U)T'ON
x|z 5 | &9 | & |eauck rraxian x uas vane |0 0T SENEG e
80,9 GROUND LEVFIL 2 z @ GR 5A 51 CL
0.0 [Sandy Silt with Clay,
Trace of Gravel,
Compact, Brown (Fill) 80
88 -] [+
[}
58 | 8 79
o
88 16
N 78
12,3 A4 |ss |18 o
3.4 [8ilty Sand with Gravel, ||’
Trace of Clay, 4.
(Glacial Til1ll), - 77 5 13 55 22 10
Non-Plastic, ‘s |ss |26
Compact to Very Dense, R !
Grey ’ =
. o
. [1.6. ]88 |18 76
t . 75
"733 48 ) 19 58 21 2
i 74
I
.| &
o8 |ss pes 73 o
o
1. 72
71.4
104/15¢m o
9.5 hale,
eathered, 71
lack, Slight Odour
0.1 14041 20m Q
10.8 Refusal to Auger
End of Borehole
Water level on
completion of borehole
+3, %5 ; Numbers refer to N
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Mirustry of

Transportation and
Commumecations

Ontaro
RECORD OF BOREHOLE No 4 METRIC 32
WP EGG.= 000 - 35 LOCATIQN _CO-ORDS. N. 4 858 227.2 E 350 745.0 ORIGINATED By _MMY
DIST 6 HWYGO -A.L.R.T. BOREHOLE TYPE Solid Auger COMPILED BY _USS
DATUM __Geodetic DATE 83 08 31 & 09 01 CHECKED gy _ BPW
w [DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | % |Resisrance ot s Nam |
g2 ) ulmr MOVSTURE | MiT =37 REMARKS
= w | Q1 @ 20 40 60 80 100 CONTENT z=
9 o w Q: z | l | L I Wp w W, oW &
ELEV Q1pt Sla| w| 2|28 | § |SHEAR STRENGTH . — 2 | GrAIN sIZE
DEPTH DESCRIPTION NEIEaE 8% % |o uncoNFINED  + FIELD vANE WATER CONTENT (%)] 7 DISTRIBUTION
gz 5 | &Y | & |eauck TRIAXAL  x LAB VANE 20 %0 60(' (%]
Pl.l GROUND LEVEL w - w GR SA 51 CL
0.0 [8ilty Clay with Sand, 81
'Trace of Gravel,
lorganics,
Stiff to Very Stiff
Brown (F1ill) 1 |ss |23 80 o
2 {88 23 o
79
3 (ss |36 °
8.0 3
3.1 8ilty Sand with Gravel, [q.[ 78
Trace of Clay, el 4 |SS 16 o
(Glacisl Ti1l), od
Non-Plastic, et
Compact, ANE
Grey ARk 77
'
‘P15 158 |18 | X o
5,9 .o T
5.2 [Gravelly Sand, -l
Trace of Silt and ﬁ:-
Clay (Glacial Ti11), as
Non-Plastic, '-t
o 75
Very Dense, . \ )
Grey % 6 185 |170/25em
Jae
‘e 74
.‘.
ol -Fy
°[
y
-L. 7 |88 |91/ |15em | 73 o
e[
T
".t 72
t-’_ 8 (55 |133 ) 36 56 (8)
IOL
0.9 ‘0, 7
10.2 |Shale,
Weathered, Black,
70,1 |81dieht Odour 1 83 200A12¢cm Q
11.0 |Refusal to Auger
End of Borehole
Water level on
completion of borehole

20

+3, x%  Numbers rafer to 5o () srpaIN AT FAILURE
10

Sensitivity
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Ontano
RECORD OF BOREHOLE No S METRIC . 33
WP EGG = 000 = .33 LOCATION __CO~ORDS. N. &4 BS§ 223.5 E 350 736.6 ORIGINATED BY _MM
DIST _& HWY GO =A L.R.T, BOREHOLE TYPE Solid Auger COMPILED By _USS
DATUM ___Geodetic DATE 83 08 30 CHECKED BY __BEW
IL PROFILE AMPLES o w DYNAMIC CONE PENETRATION —
SOIL PRO 5 Ho | F RESISTANCE PLOT masTIc  mosrore voup | .. T REMARKS
" §O H 20 40 60 50 100 LIMIT CONTENT HMIT E(_D
9 o i ft z L L L L l Wp w Wi Dg &
ELEV RIPTIO TlE| w| 32]55| & [sHEAR STRENGTH U AS— GRAIN SIZE
DEFTH OESCRIPTION 12l 2| 31368 G [ounconmneo 4 rEwDvaNe| o o renT ol 7 DISTRIBUTION
é 2 5 [ &Y S |® QUCK TRIAXIAL  x LAB VANE . {%)
79.0 |GROUND LEVEL 1 : @ 20 40 60 GR 5A §1 CL
0.0 ([Silty Clay with Sand,
Trace of Gravel,
Stiff to Very Stiff,
Brown (Fill)
1ss |27 78 2
77.5 N,
1.5 [Silty Clay with Sand, % o—— 6 24 27 43
Trace of Gravel, Low 1 2 |88 8 77
Plasticit Varved
26.7 |Clagh, Firm Gy 1y
2.3 |silty Sand with Gravel,|[r o
Trace of Clay || |2 58 33 . A
(Glacial Till), |, * 176
Non-Plastic, -f. 5
Dense to Very Dense AR 4 | 88 64
Grey
M
RN 75
ME
5.'
4
ANT o 20 50 22 8
a-. 5 (55 | 158422cm 7
4
ol
Lia 73
bl |9 6 |55 | 100412¢cm o
.18+
. 72
Sandy Gravel with 7188 1193
Silty and Clay 71 o 52 37 (11)

(Glacial Till),
Non-Plastice,
Very Dense, Grey

.9 |Shale
1

End of Borehole

Water level on
completion of borehole

& E&;:rﬁaﬂaﬁm 70

+3, x5 ; Numbars refer to
Sensitivity

20
15 -5 (%) STRAIN AT FAILURE
10




UN S5l EXPLOKATION

REPOKI

[R1 3 T

Minuatry of
@ Transportation and
Communicatons

Ontang

RECORD OF BOREHOLE No .6

wP__EGG - 000 - 35 LOCATION _CO-ORDS. N. 4 858 219.0 E 350 724.4

METRIC 34

ORIGINATED BY M1 |

DIST_6  HWYGO-A,L.R.T.  BOREHOLE TYPE Solid Auger COMPILED By _USS
DATUM __Geodetic DATE 83 08 30 CHECKED B8y _BEW
w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES gw Y |Resistance pior e AL =
z ) MOISTURE : 0 REMARKS
= $5| » 20 40 40 80 100 |UMT conTenr umiTQoZ S
O @ = = 1 h | i ] Wp W W, | 5w &
ELEV DESCRIPTION |8 w| 2128 § [SHEAR STRENGTH — % | GRAIN SIZE
DEPTH 2|31 2| $ |88 § [ounconmmen s rmwvane) o ool Y [P RTOY
é z 5 | §Y T |e Quck TRIAKIAL  x LAB VANE W (% (%]
78,7 |GROUND LEVEL o > ot 20 40 60 GR 5A §1 CL
0.0 |5ilty Sand, Trace of [, X
Gravel and Clay,
Organics, Loose,
77.7 |Brown (Fill) 78
1.0 |Silty Clay with 1[ss | s o
Sand and Trace of //
Gravel, (Varved Clay), //
Low Plasticity 77
6.7 \Firm, Grey 2(ss | 9 = 8 29 26 37
2.0 |Sandy Gravel with & -
silt, r
Trace of Clay, 'l:‘ 3{ss |10 | «X~ o 43 35 16 6
(Glacial Till), o O T |76 .
Non~Plastic, Compact .'Ib
to Very Dense, o1 o
Grey 1e 4 |ss |23
'0:4; 75
CH
1 74
(-]
Bl 5|88 1230 °
ol.
b .
. B
r,, 73
o
Mlelss har o
o
.5 72
Ho
H;J;
.‘ 71
o 7|88 [118 )
[s¢
-
P'l
o 70
69.5 A.A em 0
9.2 |End of Borehole
Water level on
completion of borehole
3 5, T 20
+3, x5 Numbars rofar to 155 (v) STRAIN AT FAILURE

Sansitivity 0




h

UM dUIL EAYLUKALTUMN

KEPUK!

Urttict

Ontarin

Mimsiry ot
Transportation and
Communicahons

+*

x5 ; Numbers refer to
Sansitivity

10

35
RECORD OF BOREHOLE No 7 METRIC
W P _EGG =~ 000 - 35 LOCATION __CO-ORDS. N 4 858 216.5 E 350 717.3 ORIGINATED BY . MM
DIST .6 HWY 60-A.L.R,T.  BOREHOLE TYPE Solid Auger COMPILED BY _USS
DATUM _ Geodetic DATE 83 08 31 CHECKED BY _BPW
o w |DYNAMIC CONE PENETRATION -
-SOIL PROFILE SAMPLES Sp| £ |wostance or - e 20 wovo| | remanss
CONTENT O
5le| |g|32| % Lot s s e [U5 UM NIBE | e
ELEV SCRIPTIO Fla|w| 2 %g 6 |SHEAR STRENGTH NI S— o?:r?ugu?:éia
DE IPTION =| = < =
DEPTH - | > O | & ]© UNCONFINED + FIELD VANE o Y :
2] 7. §U % |e ouck TrianiaL  x tap vang |WATER CONTENT (%) (%)
78 & |GROIND LEVEL 2 £1° & ’ 20 4 60 GR SA Si CL
0.0 Silty Sand, Trace of
Gravel, Cinders, N 78
Brick Fragments,
Compact, o'
Brown/Black 185 |12
(F111) "
4 77
______ ‘d2|ss | 7 °
—Topagil . pow -
6.2 N 76 o 13 48 24 15
2.4 [Silty Sand with Sl 3|88 9 .
Gravel and Clay, -."_ i A
(Glacial Till), 1 ‘_‘ =
Non-Plastic, A o
Compact to Very Dense |4.] 4188 |2 75
kA3
,_,
74.1 alld 74
4.5 {Gravelly Sand with a3
Silt, Trace of Clay, -|_‘ 5|85 |61 o
(Glacial Till), ! Io.
Non-Plastic, 8
Very Dense, J-l: 73
Grey RaA
o
o6 |ss |128 ° 3149 14 6
k) 72
:Ie
.0} 71
o7 i85 |69 o
1.
S.IQ 70
JO.
9.5 . ". res A tcm 0
9.1 |Refusal to Auger
End of Borehole on
Probable Bedrock
Water level on
completion of borehole
3 20

15 45 {%) STRAIN AT FAILURE




(13

£

Ministry cf
Transportaton and
Commuricaiona
Ontarie
36
RECORD OF BOREHOLE No 8 METRIC
W P __EGG - 000 - 35 LOCATION __CO-ORDS. N. & 858 217.0 E 350 708.2 ORIGINATED BY MM
DIST_&  HWYGO-A,L.R.T.  BOREHOLE TYPE Solid Auger COMPILED BY _USS
DATUM _.._ Geodetic ) DATE 83 08 31 CHECKED By _ BPYW
SOIL PROFILE SAMPLES o« w DYNAMIC CONE PENETRATION —
2‘2 g RESISTANCE PLOT nastic NATURAL aue :5 REMARKS
= w |20 P 20 40 60 80 100 CONTENT & z=
0| b el = e B A Wp w w | S &
ELEV ESCRIPTIO Tim| w| 2928 & [|SHEAR STRENGTH T 2 | GRAIN SIZE
DEPTH D ION |3 2135|138 & [ounconmner  + FiEwD vane warer conrent (w7 DISTRIBUTION
é z 5 | &Y & | Quick TRIAXIAL  x LAB VANE (% (%)
78.3 |GROUND LEVEL n : w 20 40 50 GR SA SI CL
0.0 |5ilty Clay,
Trace of Gravel, 78
Organics (Fill),
Firm to Stiff,
Brown 188 (19 q
77
. 2 |ss |13 e
76
75.6 3188 9 o
2.7 [8iity Sand, [ L.
Trace of Gravel and 19 T
Clay (Glactal Till), || 4 |88 [10 75 ° 550 40 5
Non-FPlastic, un
Compact to Very Dense, .|4
Grey o
ik 74
.‘-
o'l 5 |ss |65 °
kWE 73
H
it
4.
o -4
o
‘1 1] 6 |8S8 64 n
14
FEN
Aol
41, 71
o - |
1.l 7 | 88 72 Q
4
4 .|" 70
14,
Weathered Shale, g &‘9
69.2 |Black, 8light Odour =—l° - rord3en a
9.1 |End of Borehole
Water level on
completion of borehole

+3, x5 ; Numbers refer to
Sensitivity

20
1505 (%) STRAIN AT FAILURE
10



R ¢

it

[ R IR

LT

Minstry ot
Transportation and
Commurications

Qntano

Water Level on
completion of borehole

37
RECORD OF BOREHOLE No 9 METRIC
WP __EGG - 000 - 15 LOCATION __CO-ORDS, N, 4 858 186.8 E 350 699.6 ORIGINATED By MM
DIST 6 HWYGO-A.L.R.T. __ BOREMOLE TYPE Solid Auger ' COMPILED BY _USS
DATUM __ Geodatic DATE 83 09 01 CHECKED gy _ BEW
w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES S = | RESISTANCE PLOT NATURAL T
52| § e dends yme| =5 | RemaRcs
— w | 20 A 20 40 60 80 100 CONTENT zZ= 8
O| e w = z A 1 L A L Wp w W, :!g
ELEV E|ld|w| 2|28 & [|SHEAR STRENGTH [N —— GRAIN SIZE
DEPTH DESCRIPTION - g z g 85 % |o UNCONFINED + FIELD VANE WATER CONTENT {%) y DISTRI?UTION
2z 5 &Y @ |e® QuicK TRIAXIAL  x LAB VANE * (%)
79.1 |GROUND LEVEL & ! o 20 40 60 GR 5A $1 CL
0.0 [Silty Clay with Sand, 79
Trace of Gravel,
Organics,
Piaces of Wood, (Fill),
Firm
’ 11ss |10
Brown/Grey 8
2 |ss | 5 i
77
3|ss | 8 o
76
4 |ss 7 9
75.3 (
3,8 |5ilty Sand with Gravel,| | “;"_,
Trace of Clay " 5
(Glacial Till), &
Non-Plastic, ol [
Very Dense, .15 |88 |61 ©
Grey N 74
ullt
_U
ERy
el
n' L 73
M [+]
72.6 ‘1g+] 6 [SS {101 13 55 27 5
6.5 |End of Borehole

,,3' x5 . Numbars refer to
Sensitivity

0
1545 (%) STRAIN AT FAILURE
10



.-
a

L]

-

ROPIUR L N 200 LAT LU R U

[l I g R

Mimistry of
Transportation and
Commynicationa

®

Ontano

WP ___EGG = 000 = 15

RECORD OF BOREHOLE No 10

LOCATION __CO-ORDS N. 4 858 212.5 E 350 652.2

METRIC 38

ORIGINATED BY _MM__

Sensitivity

10

DIST _& HWY _GO~A.L.R.T. _ BOREHOLE TYPE Solid Auger compiLep By _USS
DATUM __Geodetic DATE 83 09 02 CHECKED BY _BEW
SOIL PROFILE SAMPLES x w TDYNAMIC CONE PENETRATION -
a2} § | RESISTANCE PLOT PLASTIC ';‘,.3',';':3}, wowe | — T REMARKS
gz U LMIT CONTENT LIMIT =0
= " o ¥ 20 40 40 80 100 2= &
O« w o > 1 L 1 1 L Wp w w | o%
ELEV ESCRIPT |8 w| 2|25 & [SHEAR STRENGTH O AS— % | GRAIN SIZE
DEPTH DESCRIPTION |51z 8 88 § [0 UNCONFINED o FIELD VANE |\ o conrenr | Y D‘57R|?/UT'ON
é 2 5 | &Y @ | Quick TRIAKIAL X LAB VANE {%)
77.4 |GROUND LEVEL % s o 20 49 60 GR 5A 51 ClL
0.0 [silty Sand, x
Trace of Gravel and 77
Clay, g
Organics (Fill), . o
Loose, .l 1188 5
76,0 |Brown VA 76
1.4 |Sandy Gravel with Silt,[.:
Trace of Clay, Compact,) s + o
Grey (Alluvium) R 2188 21
0 ¢ 9
N N . 75 5
74.7 + 4 3|88 13
2.7 |Gravelly Sand, Trace ': s .
of 5ilt and Clay 1. 8 i
(Glacial Till), .¢‘>|. 4 {88 20 7 o 28 59 10 3
Non-Plastic, M ®
Very Dense, .I'
Grey o
je”
BJ‘ 73
.0, o
d- |5 [ss fas
°°°
. 72
CR
o
|o
y
J{' 6 |ss p2s n =
ot
ok
D.
4-0 _ 70
69.7 : 0"
7.7 |Shale, Weathered 11581 10041cm °
faoa ]
8.1 lRefusal to Auger
End of Borehole
Water level on
completion of borehole
20 -
+3, x®; Numbers refer to 5 5 (v) STRAIN AT FAILURE




Minatry ot
Transportation and
Communicabions

Ontang
RECORD OF BOREHOLE No 11 METRIC 39
WP __Ee6 - 000 - 15 LOCATION _CO-ORDS, N, 4 858 212.3 FE 350 695.6 ORIGINATED BY MM
OIST_6  HWYGO-A.L.R.T.  BOREHOLE TYPE Solid Auger ; COMPILED BY _USS
DATUM __Gendetic DATE 83 09 06 CHECKED BY __BEW _
w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E"" Y| ResisTaNCE PLOT , NATURAL -

2 3 LASTIC  MOISTUNE uou:_o -3 REMARKS
= $6| » 20 40 60 80 100 |'MT cowrewr wmii oY '
ofe 8128 2 el L L Wp W w | 54 &

ELEY DESCRIPTION Ela| w2 Zg O |SHEAR STRENGTH ———————t 3 | cran size
DEPTH .& E| 2| 5|38 § |ounconmneo o mEDVANEL o o wl 7 DISTRIBUTION
g1z , | &© G |® ouck TRiaxiaL  x LAB VANE ") (%)
76.0 |GROUND LEVEL w : w 2 4 60 GR 5A Si CL
0.0 |Silty Sand, Trace of BN
Gravel and Clay, . 4 ‘*
(Glacial Till), .| ¥
Non-Plastic, Compact il
to Very Dense, 11|ss |19 75 o 875116
Grey a't,
i
2 |ss |47 o
- 74
it
Jqd 3|88 |55 -]
.3' 73
-1 1] 4 |88 | 170427em o
a| 72
. : [o]
20.9 | 5 |85 [ 165425cm 71
5.1 |Shale, Weathered,

Black, Slight Odour

Refusal to Auger

End of Borehole

Water level on
completion of borehole

o2

|

%3 : Numbers refer to
Sansitivity

20
15 05 (%) STRAIN AT FAILURE
10




Gl LA LA Pl U

BLFL N aen

.

Ministry ot
Transportation ana

Commurmicanons
Ontatwy

WP __EGG - 000 - 35

RECORD OF BOREHOLE No 12

LOCATION _CO-ORDS. N. 4 858 240.5

E 350 700.5

METRIC 40

ORIGINATED BY MM

1

Sensitivity

10

DIST_6 HWYGO-A.L.R. T, BOREHOLE TYPE Solid Auger cOMPILED BY USS
DATUM —_ Geadetic DATE . 8309 06 CHECKED By BEW
SOIL PROFILE SAMPLES o w  ]DYNAMIC CONE PENETRATION —
u._-'g g RESISTANCE PLOT masne Naruem o we| T REMARKS
- $56| » 20 40 60 80 100 [T cowrenr umr | 2O
9 o m fut A 1 1 1 L Wp w A -_-,; &
ELEV Tla|lwl21Sa 5 SHEAR STRENGTH O —— GRAIN 5IZE
DEPTH DESCRIPTION =El 2|8 85 % |o unconrineD + FIED VANE | oo content (%)| 7 DISTnguTION
&2 5 |&9| @ [eouck rriaxa  x a8 vane . (%)
77,4 |GROUND LEVEL i : o 20 40 60 GR 5A S| CL
0.0 8ilty Sand, Trace of . .
Gravel and Clay (Fill), 77
Loose, ,
Brown R ss 6
76.2 4t o
1.2 [Sandy Gravel with b X | 7
gilt, Trace of Clay, "“ -
75.5 Compact, Grey, (Alluviuu;),l’ 2 |ss |16 o
1.9 [S1lty Sand, Trace of iC
Clay and Gravel RN 75
(Glacial Till), 355 |38 66 28 5
Non-Plastic, -1 ° 1
Dense to Very Dense, L{
Grey i
q71.} 4 |ss |58 7% °
o .
Pl 73
14 5 {ss |53 o
L4
iap 72
B
71.3 . .
Sh Weathered,
o mﬂ}ﬁ' A ehe Bdaur G [ 88
6.4 Refusal to Auger
End of Borehole
Water level on
completion of borehole
20
+3, x5 ;. Numbers refer to 154-5 (%) STRAIN AT FAILURE




te

OFFICE REPORT ON SOIL EXPLORATION

Minigiry of
Transportahon and
Communicatigns

Ontang
RECORD OF BOREHOLE No 13 METRIC ol
WP _EGC - 000 = 15 LOCATION _CO-ORDS, N, 4 858 221.0 E 350 674.2 ORIGINATED 8y MM
DIST _6 HWYGO=A.L.R.T.  BOREWOLE TYPE Solid Auger COMPILED BY _ USS
DATUM Geodetic DATE 83 09 02 CHECKED By _ BEW
SOIL PROFILE SAMPLES En t‘.ld.v DYNAMIC COPIE rl’ENEl’l!A\I‘ION NATURAL -
22 g RESISTANCE PLO 2_______ nastic HolsTurE Liauo .:6 REMARKS
= w | FQ @ 20 40 60 80 100 CONTEN P 3
9 f:n g Q: z L i i 1 Wp W WL :);
ELEV DESCRIPTION S lem| ¥ = z9 O [SHEAR STRENGTH ————— GRAIN 51Z2E
DEFTH - g I 36| § [0 unconpned + FIED VANE [ ceo conTenT(%)] 7 DlSTRI?UTION
diz ke & |e QUK TRIAKIAL  x LAB VANE e 40 60 (%)
. v * w GR 5A 51 CL
0.0 [S8ilty Sand, Trace ot N
Gravel, Organics A
(Fill),
Compact, r
Brown 1{ss |13 77 v
2|88 (12 o
76
75.1 loreantes . ::‘- 388 22 i o
2,7 |Sandy Gravel, 1.7
Trace of Silt and Clay (e 4] 75
(Glacial Til1l), " o ) 9
Non=-Plastic, -I‘. 4|88 20 ¥ O
Compact to Dense, '4-
Gray LI 74
I,
8 L
A
s 5|85 |45 o
4? 73
72,1 To.
5.3 |Gravelly Sand with kN
$ilt, Trace of Clay El’ .
(Glacial Till), I 72
Non-Plastie, o kel
g::z Dense, 'o.|; 6 |85 f125 ) 26 54 16 4
5
.*l; 71
.".,-
R ETICT o155 130541 2em o
B R [«
24:% |Riale. deschersds
7.9 |Refusal to Auger

End of Borehole

Water level on
completion of borehole

+3' x5 ; Numbers refer to
Sensitivity

20
15 05 (%) STRAIN AT FAILURE
10




LK

-
LR E KI:PUI:? OUN SUIL EXFLURAIITIUN

Ministry ot
Transportaton and
Communicatons

Ontaro
RECORD OF BOREHOLE No 14 METRIC 42
w P _EGG - 000 - 35 LOCATION __CO-ORDS. N 4 858 201.2 E 350 593.6 ORIGINATED BY MM
DIST 6 . HWYGO-A.L.R.T.  BOREHOLE TYPE Solid Auger COMPILED BY _USS
DATUM Geodetic DATE 83 09 02 CHECKED BY _BEW
w |DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E_.,,Z, = |RESISTANCE PLOT nasTic  MATURAL uauo "% REMARKS
" . | S6| & 20 40 60 80 g0 |\ coNTENT LWL 5= s
9 o w put z 1 ) i ! 1 Wp W ,Wt 3; .
ELEV El@| w| 2|28 | & [SHEAR STRENGTH —_—— GRAIN SIZE
DEPTH DESCRIPTION 1B 2| 2138 § |ounconmnes 4 e vane waTER cONTENT (%)] 7 DISTRIBUTION
é -4 5 |&Y § ® QUICK TRIAXIAL X LAB VANE ' . (")
78,5 |GROUND LEVEL hld ' i 20 40 60 GR 5A 51 CL
0.0 (51lty Clay with Trace
of Gravel and Sand,
Organics (Fill), 78
Soft to Firm,
GIEY/BlﬂCk 11|88 6 Q
77
2 ss |17 ?
j|ss | 9 —-‘%' 76 o
o
4 |88 8 75
74.8
3.7 |stlty Clay with Sand, f])
Trace of Gravel 14 5 |ss 7 o
(Varved Clay), Medium (/]
73.9 |Plasticity, Firm, Grey |}/ 74
4.6 [S1lty Sand with Gravel,[]]9 °
Trace of Clay 416 |85 |38
(Glacial T111), ALl
Non-Plastic, ° 4
Dense to Very Dense, Bl 73
Grey € |*
o
tl || 7 |ss |150 °
L 72
«|»
W’
o 71
> -]
Lol |Al88 1 20043em
b I
69,9 B 1. 70
8.7 |Refusal to Auger
End of Borehole
Water level on
completion of borehole

+3, x5 : Numbers refer to
Sansitivity

20
1545 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOiL EXPLORATION

Mimistry ot
Transportation and

Communicaions
Ontang

WP __ EGG - 000 - 35

LOCATION __CO-ORDS,

RECORD OF BOREHOLE No {5

N. 4 858 197.7

E 350 561.8

METRIC 43

ORIGINATED BY MM .

Water level on
completion of borehole

DIST_6 HwYGO - A.L.R.T. BOREHOLE TYPE Solid Auger COMPILED BY USS
DATUM Geodetic DATE 83 09 02 CHECKED By BEW
5OIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION —
Mo | g RESISTANCE PLOT PASTIC A touo| - T REMARKS
= W | 56| % 20 40 60 80 oo |UMT  contenr tmiT} 5O s
Q| O z ) L 1 L l Wp w w | ow
ELEV DESCRIPTION 28] w | 2281 & [SHEAR STRENGTH . R = | GRAIN SIZE
DEPTH |El |3 8% = |o unconpnep + FEWD VANE| oo conTent (%)l 7 D|57R|§UT|0N
é z 5 | &Y Z |e quck TriAxiaL  x LaB vANE - {*%)
78.4 GROUND LEVEL bl : w 0 40 6 GR 5A 51 CL
0.0 [8ilty Clay, Trace of
ravel and Sand (Fill), 78
Soft to Firm,
Brown/Grey
1 |88 |12 o
77
2 |ss 3 o
76
3 |ss 2 o
4 |88 6
75 2
74.5
3.9 |Silty Sand with Gravel, |
Trace of Clay 85 21 o 18 54 23 5
(Glacial Till), 74
Non-Plastic,
Compact to Very Dense,
Grey 55 139 Q
73
' ]
85 | 153/27em | 72
»
» | 71
70.7 2| I dicn
7.7 |End of Borehole

+3, x5 ; Numbers refer to
Sensitivity

20
1505 (%) STRAIN AT FAILURE
10



OFFICE REPORT ON 50il EXPLORATION

Ministry ot
Trangportation and
Communicanons

Qntano

W P _EGG - 000 = 35

Geodetic

DIST_6 HwYGO - A,L.R.T. BOREHOLE TYPE

RECORD OF BOREHOLE No 10t

LOCATION _CO-ORDS,

N. 4 858 220.5; E. 350 747.2

Solid Auger

METRIC 44

ORIGINATED BY MM
COMPILED BY _USS

DATUM DATE 831715 CHECKED gy __BRW _
M -3 3 DYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES B | % [resistance pot P S B REMARKS
Z L LimiT CONTENT UMIT | =
= »n §C_> v 20 40 60 80 100 z= 3
9 o w e = L L L L A Wp w W, ’_‘)3
ELEV lE| wl 2|28 |.8 |SHEAR STRENGTH ———— GRAIN SIZE
DEPTH DESCRIPTION A 85 = |o unconmnep + FIEWD VANE L oo conrent ()| 7 DlSTRI?/UTION
FE 5 | &Y & | Quck TRIAKAL  x LAB vANE . (%)
79.8 |GROUND LEVEL n * w 2 40 QF GR SA 51 CL
0.0 |Silty Sand with Gravel,
Trace of Clay, Asphalt,}
Some Organics, 19
Brown/Black, (Fill) n
1855 |83 ¥ o
77.8 2|88 |32 78 Q
2.0 |8ilty Sand with Gravel [.
and Clay, (Glacial Till){
Grey, [ o
77.1 Brown/Grey, Dense ales | .
2.7 [Gravelly Sand with
Trace of Silt and Clay ° b3 57 12 SJ
(Glacial Till) 4188 | 22
Non-Plastic, 76
Dense to Very Dense
Gray 555 | 60/|8em °
6185 | 103f15em | 4¢ o
-
»f 74
f_; 7188 | 73/]15em o
‘o
| 73
.Iv_
0 &
L g1ss |100{8em | 72 o
71
70.7 i
9.1 |Shale Weathered, Black EJQ 9 | 8S | 100}10em o
70
69.6
10.2 |Refusal to Auger
End of Borehole
Water level on
completion of borehole

’3‘ x> ; Numbers refer to
Sensitivity

20
15 45 (%) STRAIN AT FAILURE
10



i»
!

-

Ministry at
Transportatign and
Communicanons

Ontarigy

WP _EGE -~ 000 -~ 35

RECORD OF BOREHOLE No 102

LOCATION _CO - ORDS,

N, 4 858 209,3; E.

350 724,95

METRIC 45

ORIGINATED BY MM

DIST_6  HWYGO - A,L.R,T, BOREHOLE TYPE Snldd Anger ro_10.5m, Wamh.. boring 10.5m.to 12,02m COMPILED BY _USS

DATUM Geodetic DATE 83 12 16 CHECKED 8Y _BRBW
PROFI AMPLES o« w  |DYNAMIC CONE PENETRATION -
SOIL PROFILE 5 LE wa | g RESISTANCE PLOT astic AR uo| I REMARKS
- $6| = 20 40 60 80 oo |'™T  contenr umr] 5O
Ofa 2 el 2 o o A Wp W wo| 5% &
ELEV DESCRIPTION 1o 2| 2|25 & [srear strencrH DISTRIBUTION
’ = = - O -
DEPTH =153 = | > fa) g | © UNCONFINED + FIELD VANE N Y M
é z 5 %U & | quick TRIAKIAL  x LAB VANE WATER CONTENT (%) (%)
79.0 [GROUND LEVEL bl - w 2 40 60 GR SA 5i CL
0.0 |Silty Clay with Sand
and Gravel, Organics
Black (Fill)
F i
irm to Stiff 1lss 115 78 9
[+]
2 (88 |13 77
- q
3|85 |8 o
76
75.8
3.2 [Graveliy Sand with 2% 4 I85 |7 ° :
Trace of Silt and Clay |8
(Glacial Till) 5 L
Non~Plastic N ;_ 75
Loose to Very Dense .
Grey v L
b, 46 34 11 9
f}b 5188 |73/ fiSem | @
{
.?r' 73
1 04 [}
TLI- 6 (88 |53
o.
N 72
L8
)
AR
g-ld 7|ss |69/ fasen | ° 4 49 (6)
70.8 L8l
8.2 [Shalg Weathered, black
70
8 [58 [75/ |13em o
{
69
8.5
10.5 Shale, Sound, Black
68
9 |RC |Rec
B.Q.D.
BXL [ 93% @ 43k
‘B7.0
12.0 [End of Borehole
Water level on
completion of solid
stem augering

W3

Al

x3 : Numbers refer to
Sansitivity

20
1545 (%) STRAIN AT FAILURE
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DIST _6

HWYGO - A,L.R.T.

DATUM __Geodetic

RECORD OF BOREHOLE No 103

LOCATION

CO - ORDS.

N. 4 858 197.3; E.

350 701.2

BOREHOLE TYPE

Solid Auger

DATE

83 12 195

METRIC 46

ORIGINATED BY _MM
COMPILED BY __USS
CHECKED BY .. BPW. .

End of Borehole

Water level on
completion of borehole

1 DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ o RESISTANCE PLOT NATURAL =
=2 5 PLASTIC  moustume toum | — L REMARKS
= n |30 @ 20 40 60 80 100 [|'™T  conTent uMiT) SO 2
9 a wi - z 1 N N i 1 Wp w W, Sw
ELEV ESCRIPTION 8| 2| 2198 & [SHEAR STRENGTH — ot % | GRAIN SIZE
DEPTH DESC 10 — § Fod g 88 T | o UNCONFINED + FIELD VANE ATER CONTENT (% Y D'STR'?UUON
gz 5 | &Y | & [eaquck TRiaxiAL  x LAB VANE w NTENT (%) (%)
79,0 [GROUND LEVEL bl - w 20 40 60 GR 5A 51 CL
0.0 |8ilty Clay, Sand and
Gravel, Organics,
Piaces of Wood,
Occasional Sand Layers
(F111) 78
Brown/Grey L/ss |7
Stiff
[
28 |7 77
3188 (10 9
L
75.5 4 | 88 13 ’ qQ
3,5 |Gravelly Sand with rE
Silt, Trace of Clay, ?I-
(Glacial Till) M »
Non-Plastic -
Very Dense -Ld
o Ls [ss [ 727]15em 9
‘_’[ 74
p
r(
o 73
o]l 6 158 | 83/]15cm o 26 49 18 7
72
1.4
7.6 |Shale Weathered, Black Z. 188 1102415ecm Q
71
70.8
8.2 |Refusal to Auger
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