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Attached we are forwarding to you our detailed
foundation investigation report on the subsoil conditions
existing at the abovementioned site.

BUBJECT:

We believe that the factual data and recommendations
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Foundation Investigation Report
For
The Proposed Culverts (Nos. 1 & 2)
at North and East of Eglinton Avenue
and New Hwy. 410 Interchange.
City of Mississauga, Reg. Municipality
of Peel, District 6, Toronto.

W.0. 74-11027, W.P. 127-66-37 &-38.

1. INTRODUCTION:
The Scil Mechanics Section of the Geotechnical

Office was requested to carry out a subsurface investigation
at the site of the proposed two culverts, in the vicinity of
Eglinton Avenue and Hwy. 410 Interchange,City. of Mississauga,
Reg. Mun. of Peel. The request was contained in a
memo from Mr. G.C.E. Burkhardt, Regional Structural Planning
Engineer, Central Region, dated June 3rd, 1974. Subsequently,
an investigation was carried out by this Section in order to
determine the subsoil, bedrock and groundwater conditions in
this area.

A preliminary subsurface investigation revealed
the presence of poor subsoil conditions and in view of this,
a shift of the culvert centreline 25 ft. to the north of the
previously investigated line was considered as a suitable
alternative. This was agreed in a meeting held on
September 4th, 1974 and a further request to carry out
investigation at the revised alignment was received on
September 9th, 1974 from the Regional Structural Planning
Office.

This report contains the results of the investigation
for the revised alignment, together with our recommendations,
pertaining to the foundation design of the two proposed

structures.

2. DESCRIPTION OF THE SITE AND GEOLOGY:
It is proposed to construct two culverts in the

vicinity of the new Hwy. 410 and Eglinton Ave. interchange

in the City of Mississauga, Regional Municipality of Peel.
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The topography of the area is flat to
undula%ing. Physiographically this area is known as the
"Peel Plain". The characteristic deposgit in the area
under investigation is a cohesive glacial till whose
thickness is quite variable. Often the till deposit is
underlain by granular deposits. |

3. FIELD AND LABORATORY WORK:
In the course of investigation, 21 sampled

boreholes were carried out, both for the initial

alignment and revised alignment. A total of 19 boreholes
were put down at the culvert No. 1, located on the north
side and parallel to Eglinton Ave., and two boreholes were
put down for the culvert No. 2 located at the east side of
Eglinton Ave. and new Hwy. 410 intersection. Each borehole
was accompanied, where necessary., with a dynamic cone
penetration test. The borings were carried out by means of
a bombardier mounted auger machine (C.M.E.45) adapted for
soil sampling purposes.

Sampling in granular and glacial till deposits was :
done by driving a 2" 0.D, split=-spoon sampler at required
depths in accordance with the specifications for the Standard
Penetration Test.

The same method was used to advance the dynamic
cone penetration tests. In two boreholes (B.H.#10B and 11A)
undisturbed samples were obtained by pushing 2' I.D. Shelby
Tubes hydraulically. By means of in situ vane tests,
undrained shear strength measurements were carried out.
During the period of the investigation, groundwater level
observations were made in the open boreholes. In addition,
at two locations (B.H.#10B and #14) piezometers were installed,
in order to measure the hydraustatic water pressure.

The soil and groundwater conditions encountered at
the boring locations are presented in the Record of Borehole
Sheets. The location and ground elevation of the various
boreholes were surveyed in the field by construction
personnel from Dist. 6, Toronto.
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The borehole locations and elevations, together
with estimated stratigraphical sections, are shown on
Drawing No. 74-11027-A.

All the samples were subjected to a careful
examination in the field and subsequently, in the laboratory.
Following this examination, laboratory testing was carried
out on selected representative samples to determine the
various physical properties, namely:

1. Atterberg Limits

2. Natural Moisture Contents

3. Grain-size Distributions

4. Undrained Shear Strength measurements
5. Organic Contents

The results of the laboratory testing are presented
on the Record of Borehole Sheets and summarized on
Figures 1 to 3 in the Appendix of this Report.

4. SUBSOIL CONDITIONS:
4.1) General.
The predominant stratum across the site is a

deposit of glacial till - a heterogeneous mixture of clayey
silt, sand and gravel. At some locations the cohesive glacial
£ill is underlain by a granular deposit of either silty sand
and gravel or silty sand with a trace of gravel. At B.H.#12
location, a deposit of about 6 ft. thick fill material was
encountered immediately below the ground level, overlying the
glacial till.

The boundaries of the various deposits, as
determined in the boreholes, are shown on the accompanying
Record of Borehole Sheets. The stratigraphical sections,
shown on Drawing No. 74-~11027-A, have been inferred from this
data. From ground surface downward, the various soil types

encountered are as follows:
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4.2) Fill Material.
In the vicinity of B.H.#12, immediately below the

ground level a 6 ft. thick fill material was encountered.
The material is mainly clayey silt with some sand and few
gravel and contains 7% organic matter. The material has a

firm consistency.

4.3) Heterogeneous Mixture of Clayey Silt, Sand
and Gravel - Glacial Till.
This is the predominant stratum across the site.

The material is mainly a heterogeneous mixture of clayey
silt, sand and gravel (glacial till). The deposit was
investigated to a maximum depth of 26 ft.

The glacial till samples were tested for Atterberg
Limits and natural moisture content. The results, which are
shown on the Record of Borehole Sheets and on the Plasticity
Chart (Fig. 1) are tabulated below:

Range - Average
Liguid Limit (WL) % 16-26 21
Plastic Limit (WP) % 10-18 14
Natural Moisture Content
(W) % 8~16 12

Based on the above values, it is estimated that
the matrix of the glacial till is inorganic and of low
plasticity.

The grain-size distribution curves for samples of this

cohesive deposit are shown on Fig. 2 in the Appendix.
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The results of Standard Penetration Tests, and
undrained shear strength measurement, obtained from
in situ field vane tests and laboratory tests, are plotted
on the Record of Borehole Sheets and Drawing No. 74-11027-A.
The Standard Penetration Testing gave "N" values ranging from
2 blows to over 100 blows per foot. The undrained shear
strength values in the laboratory, ranged from 200 p.s.f. to
over 2000 p.s.f., while field vane test results ranged from
400 p.s.f. to over 2000 p.s.f. From these values, it is
estimated that the consistency of the glacial till generally
varies from stiff to hard, except in the vicinity of B.H. s 11
and 11A. 1In these boreholes, localized very soft to firm
pockets were encountered within glacial till deposit.

4.4) Granular Deposit.

Silty Sand and Gravel or Silty Sand with
Traces of Gravel.

This granular deposit was found underlying the
glacial till stratum in B.H.#10Aa, 14a, 14, 14B, 15 ¢ 16,
varying in thickness from 2.5 ft. (B.H.#16) to at least
12 ft. (B.H.#14). Standard Penetration tests, carried out
in this material, gave "N" value range of 8 to 36 blows/foot.
The relative density of this deposit is estimated to be loose
to dense. Typical grain-size distributions obtained from the
laboratory test results are shown on Fig. 3A and 3B, attached
in the Appendix.
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5. GROUNDWATER CONDITIONS:
Groundwater level observations were carried out

during the period of field investigations, by measuring the
water levels in the open boreholes.

The elevations of the initial encountered water
level and stabilized water level in the open boreholes are
tabulated below:

Initial Groundwater Stabilized Groundwater

B.H. No. Contact Elevation Elevation

10 483.1 ft. 501.1 ft.
10Aa 491.1 ft. 501.1 ft.
11 488.0 ft. 496.5 ft.
1la 488.0 ft. 496.0 ft.
12 480.1 ft. 492.1 ft.
13 484.8 ft. 495.8 ft.
14a 479.0 ft. 494.0 ft.
148 480.8 ft. 492.8 ft.
15 480.2 ft. 490.2 ft.
16 479.9 ft. 486.9 ft.
8 475.0 ft. 475.0 ft.
9 475.0 ft. 475.0 ft.

In addition, piezometers were installed in B.H. #10B
and B.H. #14 in order to assertain the presence of any
artesian pressure head at various depths of the subsoil. The

piezometric data is tabulated below:

B.H. No. Piezometer Tip Ground Stabilized Head
R Elevation Elevation Elevation
10B 481.5 501.5 504.5
14 473.1 493.1 497.1
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These piezometric observations indicate that
the Artesian pressure head varies 3 ft. to 4 ft. above the
ground surface respectively.

The groundwater level observations carried out in
the open boreholes (B.H.#8 & 9 ) in the area of culvert No. 2
indicate that the water level is approximately at elevation
475.0 ft. which corresponded to water level in the channel

at the time of the investigations.

6. DISCUSSION AND RECOMMENDATIONS:
6.1) General.
In conjunction with the construction program of

Hwy. 403/410/401, it is proposed to construct two culverts,
Culvert No. 1 to the north and culvert No. 2 to the east
of Eglinton Ave. at new Hwy. 410 intersection in Mississauga.
The proposed structures will be rigid frame concrete culverts.
An alternate proposal of corrugated steel pipe for culvert
no. 1 is also considered. The No. 1 culvert will be about
1150 ft. long and No. 2 culvert about 145 ft. long. Both
culverts will have a uniform section of 8 ft. by 5 ft.

The predominant stratum across the site is an
extensive deposit of cohesive glacial till with underlying,

or occasionally interbedded, deposits of granular material.

6.2) Culvert No. 1.

It is proposed to construct a rigid frame concrete
box culvert (type DD-1215-A). The invert of this culvert
will be at elev. 489 ft. at the west end (inlet) and 483 ft.
at the east end (outlet). At these grades the culvert will
be located about 13 ft. to 4 ft. below the existing ground
surface. The excavations for the structure will extend well

below the groundwater level recorded during the period cof the
field investigation. Over the area under consideration the
culvert will be located within the relatively impervious,
cohesive glacial till type subsoil. At the proposed invert
elevations the subsoil is generally competent and can
provide a safe bearing pressure up to 2000 p.s.f. for the
support of mat foundation of the proposed box culvert. It
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should be noted, however, that in the vicinity of B.H. #1l1
and #11A at the proposed invert elevation (i.e. elev.

+487 ft.) the subsoil was found to be soft. This is
believed to be a localized condition. In this area it will
be necessary to subexcavate a min. depth of three feet and
backfill with well compacted granular type of material.
Furthermore, in order to articulate the performance of the
culvert, in these conditions, provision should be made for

a construction joint to accommodate for any differential
movements.

In order to overcome any hazards during excavations
in these localized soft areas it will be necessary to use
temporary shoring in order to prevent any local unstable
conditions.

Elsewhere temporary cuts of about 13 ft. maximum
depth will be inherently stable against a deep seated
rotational type of failure, provided the temporary slopes
are not steeper than 1 to 1. However, where the sides of the
excavation intercept soft or water bearing granular seams
above or within the glacial till, groundwater seepage into
the excavation and local sloughing of the slopes could be
anticipated. The local sloughing of this nature can be
overcome, as it occurs, either by flattening the affected
slopes or by shoring. Otherwise, the groundwater seepage
may be handled by employing standard methods, such as
pumping from sumps.

It should be pointed out that an artesian groundwater
pressure head exists within the permeable granular type of
material which underlies the cohesive glacial till, in
this investigated general area. The measured artesian
pressure head was found to be 3 ft. (B.H.#10B) and 4 ft.
(B.H.#14) above groundlevel. Although the invert elevation
of this culvert is within the cohesive glacial till stratum,
the possibility of ground heave and excavation blow-up exists
when the bottom of the excavations is reasonably close
to the boundary between the cohesive glacial till and the
underlying permeable deposit, particularly in the vicinity of
B.H.#14 location. It is therefore, recommended that the
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excavations be carried out in a relatively short period
of time and be backfilled immediately after the completion
of the culvert construction, in order to prevent any
possible basal heave problems. It is believed that if the
structure is constructed continuously from the outfall end,
drainage in the critical zones will occur, this could
alleviate the dewatering problems considerably. Backfill
for the culvert excavations should comply with currently
used Ministry standards.

It is believed that an alternate proposal of
constructing a corrugated steel pipe culvert at this
location warrants serious consideration. A structure of this
type will provide the following advantages:

1. The special measures reguired due to the presence
of soft pocket at B.H.#11 and #11A location, as
mentioned previously could be eliminated.

2, The speed of construction that can be effected
with this type of structure will help to minimize
the possibility of basal heave or other groundwater
problems.

3. The flexible nature of the structure will tolerate
any possible differential settlements.

6.3) Culvert No, 2:
At this location it is proposed to construct an

open type rigid frame concrete culvert. The proposed

invert elevation of this structure will be at elevation

+476 ft. at the north end (inlet) and + 473 ft. at the south
end (outlet). At these grades culvert no. 2 will be located
about 4 ft. to 3 ft. below the existing ground level. The
excavations for the footings of the structure will extend well
below the groundwater level recorded during the period of the
field investigation.

At this site the structure will be located within
the relatively impervious, cohesive glacial till type subsoil.
The structure will be supported on spread footings founded
at about 4 ft. below the proposed invert elevation, i.e.
footing base elevation of 472 ft. to 469 ft. A safe bearing
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pressure of 2 t.s.f. may be used for foundation design.

A minimum of 4 ft. of earth cover should be
provided to the underside of the footings against frost
action.

It is believed that the water in the channel
will be rerouted during the construction of the culvert.

The cohesive glacial till subsoil is relatively impervious
in nature., During construction any seepage water into

the excavations can be handled by standard methods, such

as pumping from sumps. Backfill for the culvert excavations
should comply with currently used Ministry standards.

The culvert will be designed as a rigid frame.
Therefore, a coefficient of earth pressure at rest (Ko) of
0.5 should be assumed for the granular backfill behind the
wall, when designing the wall sections. In addition, the
design should incorporate the full effect of the surcharge
located above the walls. In computing the horizontal
resistance of the footings, a coefficient of friction of
2500 p.s.f. may be used between the concrete surface and the
glacial till,

7. MISCELLANEQUS:
The field work performed during the period of
July 17 to 23/74 and Sept. 18-26/74 and was supervised by
Mr. V. Korlu,Project Engineer, who also prepared this Report.
Equipment was owned and operated by Master Soil

Investigation of Toronto.

The investigation was carried out under the general
supervision of Mr., M. Devata, Supervising Engineer, who also
reviewed this report. B

M,}xéﬂ/g y‘(é £

v Korlu, P. Eng., ﬁgi
Project Engineer. ;i

/ /] 4f N

M. Devata’ PQ Engn ]
VK/mj Supervising Engineer.
October, 1974,
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FICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTA

N AND COMMUNICATIONS—-ONTARIO

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N¢ 1
wp  127-66-37 & 38 LOCATION Co-oxds. 15,849,825 N; 963,025 E. ORIGINATED BYVK
DIST 6 pwy 410 BORING DATE  July 17, 1974 COMPILED BY__ VK
DATUM _ Geodetic BOREHOLE TYPE Auger & sample with CME 45 CHECKED BY /.7
SOIL PROFILE SAMPLES x DYNAMIC CONE PENETRATION LIQUID LIMIT ——W, ;
= |RESISTANCE PLOT PLASTIC LiMIT el =
Ol « o] 3 2040 do do 1B | WATER CONTENT_w | Z 5
T W] w 3 g SHEAR STRENGTH Wp W Wy b= REMARKS
ELEV. 1ol o ~t < F - —~
SEPTH DESCRIPTION 212 > g 8 | © UNCONFINED + FIELD VANE y
o =R I % | e ouick TriaxiaL  x 1B vaNE | WATER CONTENT % o,
500.9 Ground Level o Z ENEV. 400 800 1200 1600 2000 10 20 30 GR.SA.SE.CL.
0.0|Silty sand, trace of {*.- “E00
clay & organics. - I T T 55 T 16 o 2 55 37 4§
493.9 Y LA -
7.0 Het.mix.of clayey Sil?gkr 5 1 5s . o—+
sand and gravel §?£ 4 | SS 3] 490 S 7 36 47 10
Glacial Till o * \
sl 5 1ss | 11 OF—
-t \\_\
ok
480.9 T e e e 17 29 39 19
20.0|Silty sand, some st Ss | 874 480 © 13 63 (24)
gravel. :
475.4 Very BDense .1 8 t 88 (130
25.5 End of Borehole
470




"FICE REPORT ON S0OIL EXPLORATION

MINISTRY OF TRANSPORTA‘)N AND COMMUNICATIONS—-ONTARIO

ENGINEERING SERVICES BRANCH-GEQOTECHNICAL OFFICE - SOk MECHANICS SECTION
RECORD OF BOREHOLE N¢ 2
wp__ 127-66-37 & 38 LOCATION Co-ords. 15,849,937 N; 963,175 E. ORIGINATED BYVK
DIST 6 HWY. 410 BORING DATE July 18, 1974 COMPILED BY VK
- 1
DATUM Geodetic BOREHOLE TYPE Auger & Sample with CME 45 CHECKED BY_L;-_
SOIL PROFILE SAMPLES x  JDYNAMIC CONE. PENETRATION LIQUID LIMIT ———Wi =
= |RESISTANCE PLOT PLASTIC LIMIT wel =0
O « a2l 3 20 4o do do 180 | WATER CONTENT—w | Z 5
Zlw i w ! 21 2 [JSHEAR STRENGTH We w W, 2 | REMARKS
ELEV. o a — % + o 4
SEPTH DESCRIPTION 121 > g A | O UNCONFINED + FIELD VANE y
@l 317 | % | e QUICK TRIAXIAL X LAB VANE | WATER CONTENT % v
4£98.8 Ground Level o Z ENEV. 400 800 1200 1600 2000 10 20 30 GR.SA.S1.CL
0.0 |[Het.mix.of clayey ,'::_f'"a =
silt, sand & gravel [¢5,31 [SS | 6
e WA 7 Ot
Glacial Till &ss - +3
g:.a} 3 5SS 7 9 4 29 53 14
..?‘a + [;.
, el 4 1SS 3 HO—H
Very Stiff to Hard ’:ﬂ +13
sa[5 (85 119
516 1'ss | 45] 480 \ Ok 16 28 42 14
o0 \
a3l 7 1ss |51 \1
475.8 . P 0 ——
Z7.0 Bilt a,tt F s
473.3 g%av?&sg%afz. %?ﬁegse ‘I 8 | SS 67 o 5 38 48 9
25.5 End of Borehole
470
E i i [ T 1




"FICE REPORT ON SOIL EXPLORATION

®

MINISTRY OF TRANSPORT@N AND COMMUNICATIONS-ONTARIO
ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N¢ 3

wp_ 127-66-37 & 38 LOCATION Co-ords. 15,850,058 N; 663,333 E. ORIGINATED BYYK
pisT__® Hwy, 410 BORING DATE _ July 18, 1974 COMPILED BY_ VK
DATUM ___ Geodetic BOREHOLE TYPE Auger & Sample with CME 45 CHECKED BY 27 7
SOIL PROEILE SAMPLES & IDYNAMIC CONE PENETRATION LIQUID LIMIT —— W, =
'z ERESISTANCE PLOT PLASTIC LIMIT wel 2 5
Ol « ol 3 20 4o 6o 80180 | WATER CONTENT_w | 25
ELEV alw| w | 3| 2 [SHEAR STRENGTH wp W W 2 | REMARKS
BEPTH DESCRIPTION 1= > | <] 8 ]o UNCONFINED + FIELD VANE ) - ' y
1 R & le qQuick TRiaxiAL  x LAB VANE | WATER CONTENT % o
500.3{ Ground Level ® Z | ELEV. 10 20 30 GR.SA.51.CL
0.0 [0rganic clayey silt, 500"'\
sand & f£ill. T 15 113 N o
493,3 | Firm to Stiff 2155 ¢ < —+o-""%0 38 58 4
7.0 et . mix.of clayey f“‘» 3 18s | 20
silt, sand & gravel ‘g;;}. 4 | Ss | 27 490 ~ o ——1 7 31 48 14
2 >
glacial till <o 5 188 121 <,./‘
:;:ﬁ \
o M — of i 9 36 45 10
Very Stiff to Hard 03‘ 7 188 |27
:ea ] Sg 19 480 D—— g 31 49 11
By
474.8 <3| 9 1SS |22
25.5 End of Borehole
470
t




"FICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORT.

N AND COMMUNICATIONS-ONTARIO

ENGINEERING SERVICES BRANCH-GEOQTECHNICAL OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 4
WP 127-66-37 & 38 LOCATION Co-ords. 15,850,179 M; 963,492 E. ORIGINATED BYVK
DIST__ 6 Hwy. _410 BORING DATE  Jgulv 18, 1974 COMPILED BY VK
DATUM Geodetic BOREHOLE TYPE Auger and sample with CME 45 CHECKED BY _L/’_Z”i//ff
SOIL PROFILE SAMELES & IDYNAMIC CONE PENETRATION LIQUID LIMIT ——W =
= |RESISTANCE PLOT PLASTIC UMIT wWel =0y
ol o] 3 20 _fo g0 do 180 | WATER CONTENT_w | Z 5
glwiw | 21 9 [SHEAR STRENGTH we W Wi 2 | REMARKS
ELEV. N N - < b < ;
SEPTH DESCRIPTION =12 > | <] g |o unconFineD + FIELD VANE y
o =R A & |e Quick TRIAXIAL X LAB VANE | WATER CONTENT % o,
496.4 Ground Level > Z 1ELEV, 10 20 30 GR.SA.SI.CL.
0.0 (et .mix.of iﬁ;é \j\
CMEL. |
clayey silt, e L85 122 >
sand & gravel Brown -Q";: 2 §S 70 480 < ety 1 23 58 18
fal 4117 T “- 437785 130
glacial till Grey |z - \\
o 4 sS 30 F— 0 f——
<5,
Very Stiff to Hard ﬂ' 2 | S8 | 44 A 4
oy 6 185 | 37} 480 O b—f 18 34 40 8
vz lss |35
a.71.8 [ ss (103 o
470.9 ca 955 116
25.5 End of Borehole 470




"FICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORT.

N AND COMMUNICATIONS~ONTARIO

®

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 5
WP 127-66-37 & 38 LOCATION Co-ords. 15,850,304 N: 963,654 E, ORIGINATED 8YVE
DIST__ 6 HwyY. __ 410 BORING DATE  July 22, 1974 COMPILED BY VK
e
DATUM Geodetic BOREHOLE TYPE Auger and sample with CME 45 CHECKED BY.._Z_,_._QA_
SOIL PROFILE SAMPLES x  [DYNAMIC CONE PENETRATION LIQUID LIMIT ———W, =
[ RESISTANCE PLOT PLASTIC LIMIT Wo f
b g T ] J 9
ol o wl 2 20 40 60 80 100 WATER CONTENT—w | Z &5
gjw | w | 2| 9 [SHEAR STRENGTH wp W Wi 2 | REMARKS
EE.EV . =] [s - < [ O —~
SEPTH DESCRIPTION 1= > | <} 3 |]o unconmneD + FIELD VANE y
o 2 A & | e QuICK TRIAXIAU X LAB VANE | WATER CONTENT % o,
493.2 Ground Level v Z lEEV. 400 800 1200 16040 2000 10 20 30 GR.SA.SE.CL.
0.0 Clayey silt,sand and .E;:—'b: i
trace of gravel. “oepl | SS 3] 490
. & e 1.8
Glacial Till o2 1 8S 7 X O by 1 30 54 15
Soft to Very Stiff |.-° + .3
ANITTES T3 ( :
a7’ e~
e +116
P4 185 116 P — O I~
480.2 EN 480 —
13.0 |Silty sand with gravel g ) qg 15 o 13361 5
& trace of clajf. '-Q'
- -V 185 123
Compact to Very Dense| . SS | 26
' L 470
467,7 Y g T8 T Aa9 o) 37 46 (17)
26.5 End of Borehole
460




FICE REPORT ON SOIL EXPLORATION

. MINISTRY OF rRANSPORm.JN AND COMMUNICATIONS-ONTARIO .

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SCIL MECHANICS SECTION
RECORD OF BOREHOLE N2 ¢
WP 127-66-37 & 38 LOCATION Co-ords. 15,850,427 Ny 963,812 E, ORIGINATED BYVK
DIST, 6 HWY. _410 BORING DATE _ July 22, 1974 : COMPILED BY_ VK
DATUM Geodetic BOREHOLF TYPE Auger and sample with CME 45 CHECKED BY /
SOIL PROFILE SAMPLES = IDYNAMIC CONE PENETRATION LIQUID LIMIT ——W, o
= JRESISTANCE PLOY PLASTIC LIMIT Wp :LID
Ol « af 3 204060 do_ 180 | WATER CONTENT_w | 25
gf{w| w | 23] ¢ [SHEAR STRENGTH we W W, 2 | REMARKS
SEPTH DESCRIPTION 212 > | @ |]© UNCONFINED + FIELD VANE y
2 R % |e Quick TRIAXIAL x LAB VANE | WATER CONTENT % "
489.7 Ground Level 0 Z | EgEV. 10 20 30 GR.SA.51.CL.
0.0 T3 w
Het.mixture of P
: Saf1 [ss 1719
_ Brown| . 555 | 18 0 —t—rt 5 23 54 18
G
clayey silt, rey -_‘f: 3 188 18
| 479.2 sand,  _ _ _____lac 480
0.5 |sandy silt JTH 8825 0 17 31 46 6|
473.7)  compact ||-|J5 TS 73 3 012 85 3
16.0 land gravel - _&9:
glacial till "600 & Tss Tsg] 470
py.
Very Stiff to Hard  |b.- '
R A 5 B A S ol 6 38 46 10}
25.5 End of Borehole
460




FICE REPORT ON SOIL EXPLORATION

WP

MINISTRY OF ?RANSPORH‘»‘N AND COMMUNICATIONS~-ONTARIO
ENGINEERING SERVICES BRANCH- GEOCTECHNICAL OFFICE - SOIL MECHANICS SECTION

127-66-37 & 38

RECORD OF BOREHOLE N© 7

DIST.

6 Hwy. 410
DATUM Geodetic

BOREHOLE TYPE Auger and sample with CME 45

LOCATION Co-ords. 15,850,552 N; 963,975 E. ORIGINATED BYVK
BORING DATE  July 22, 1974 COMPILED BY___ VK

CHECKED BY __

SOiL PROFILE SAMPLES & DYNAMIC CONE PENETRATION LIQUID LIMIT ——W, s
% |RESISTANCE PLOT PLASTIC LIMIT wel = (5
ol « ol 3 2040 do do bo | WATER CONTENT_w | Z
ELEV alw| w | 2| 2 [SHEAR STRENGTH Wp wow = | REMARKS
SEPTH DESCRIPTION sl 2] > | 2] 8 ]o unconFned + FIELD VANE i - ) y
2 AR & | e qQuick TRIAXIAL  x 1AB VANE | WATER CONTENT % "
485.4 Ground Level © £ | ELEV. 10 20 30 GR.SA.S1.CL
0.0 Het mixture of s“j“
4806 PR ‘
478.4 [silty sand - Dense ___L__ 2 ss_| 30} 480 N v 0 49 48 3
7.0 |clayey silt, sand & ({73 | §5 | 57 T~ o 9 42 40 9
gravel . - :3'.5 4 T ss 153 <\\
glacial till i*' —~——
T 529 51 15
";'iip > 185 | 31 470 O ]
A
s
?':Q's
-8
459.9 o317 85 1481 san
25.5 End of Borehole




FICE REPORT ON SOIL EXPLORATION

. MINISTRY OF !’RANSPORTA‘N AND COMMUNICATIONS-ONTARIO .
ENGINEERING SERVICES BRANCH - GEQOTECHNICAL OFFICE - SO MECHANICS SECTION

RECORD OF BOREHOLE N¢2 8

WP__ 127-66-37 & 38 LOCATION  Co-ords. 15,851,213 N: 964,750 E. ORIGINATED BYVK
DIST___ 6 HwY. 410 BORING DATE  July 23, 1974 COMPILED BY VK
DATUM Geodetic BOREHOLE TYPE Auger and sample with CME 45 CHECKED BY _Z 7.
SQIL PROFILE SAMPLES  |DYNAMIC CONE PENETRATION LIQUID LIMIT ———W, e
b RESISTANCE PLOT PLASTIC LimiT 3 B
ol « i 20 _do_do do_ 180 | WATER CONTENT_w [ Z 5
ELEV gle!lw |21 ¢ [SHEAR STRENGTH we w W 2 | REMARKS
SEPTH DESCRIPTION 212 > | £} 3 |o unconened + FIELD VANE ‘ - ) y
el 27 ] & | ® QUICK TRIAXIAL X tAB VANE | WATER CONTENT % v,
480.1 Ground Level % Z letev 10 20 30 GR.SA.SI.CL.
—
0.0 i{Clayey silt,sand and 48l
trace of gravel,
Fill LSS )y
. 2 | 8s 5§ ° HO—
472.1 Firm +
8.0 Het.mix.of v‘: 2 . 8§ | 57 470 ~ |
Brown|™ -
clayey silt, —---—137% 4 1 8S | 81 \_ o +— 8 18 54 20
Grey | » P — ]
sand and : ;4.5 | 88 1140
gravel 2k
"R
glacial till 6185 (160} 460 — 226 64 8
27T, ) .
Hard o’
1ar .
455.1 A T A )

25.0 End of Borehole

450




"FICE REPORT ON SOIL EXPLORATION

®

W.P.

MINISTRY OF TRANSPOR?A‘N AND COMMUNICATIONS-ONTAR!IO
ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N¢ 9

127-66-37 & 38

LOCATION

DIST__ 6 HWY. 410

Co-ords. 15,851,160 N;

964,854 E.

BORING DATE

July 23, 1974

ORIGINATED BYVK
COMPILED BY VK

DATUM Geodetic BOREHOLE TYPE Auger and sample with CME 45 CHECKED BY Z)Z‘}:"’Af
SOIL PROFILE SAMPLES & |DYNAMIC CONE PENETRATION LIQUID LIMIT  ———W, =
. % RESISTANCE PLOT PLASTIC LIMIT Wp :0
ol « ol 3 2040 do do 100 | WATER CONTENT_w | Z 5
ELEV glw|w | 3] g [ISHEAR STRENGTH Wp w Wy 2 | REMARKS
SEFTH DESCRIPTION 21l > 1 & 3 | o UNCONFINED + FIELD VANE ) - ' y
= 217 | & |e quick triaxiat  x 1aB vaNE | WATER CONTENT % o
476.1 Ground Level N Z | ELEV. 10 20 30 GR.SA.SI.CL.
0.0iClavey silt,sand and =
trace of gravel. 1 ss 7
Fill.
469.1 Firm 2 | ss |8l 470 e Z 24 51 2
7.0 |Het.mix.of Brown 1] 3 | 85 | 93 \.\ o . 8 14 55 23
_____ a
clayey silt, Grey | ¥p4 | SS | 64 — o i 7 2559 9
sand and is:-;;.' —t <=7
gravel o ® 460
Y 2
lacial till X
& ool 6 | S5 1139 o —H 11 24 51 14
, AN
."o
B,
450.6 Hard o TR
25.5 Fnd of Borehole #u




) FFICE REPORT ON SOIL EXPLORATION

DESIGN SERVICES BRANCH

MINISTRY OF TRANSPORTA?.\I AND COMMUNICATIONS~ONTARIO

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N°© 10
LOCATION Co-ords. 15,849,840 N3 963,005 E. ORIGINATED BY _VK
W.P, 127-66-37 & 38 BORING DATE Sept. 18, 1974 COMPILED BY VK
oy ~
DATUM Geodetic BOREHOLE TYPE _Auger and sample with CME 45 CHECKED BY_M
SO!L PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT ——W
— W I8LOWS/ FOOT PLASTIC LIMIT Wp =
51 . g1 g 20 40 60 80 100  I\WATER CONTENT_wW ;5
ELEV &lw | w [ &]| » [SHEAR STRENGTH P.SF. Wwp w we | @& | REMARKS
SEpTH DESCRIPTION 2121 = | 2| > |o unconemeo + FIELD VANE | N ) o
x| 2|7 | 8] @ | uck Triaxial  x LAB VANE | WATER CONTENT %} Y
501.1 Ground Level @ o L 10 20 3¢ P.C.F. GEEA'SI‘CL’
0.0|Het.mix. of ;'-.“’;' 500&‘\ ¥
clayey silt, ';‘3;5 L, S8 | 20
cand and Brow |, 2SS 17 O t+—t— 5 31 48 1§
L Grey |~.2] 3| 85| 15
ravel. Y ! F I
8 s & [ 85 | 0] 490 b o
Glacial Till =T 5T 88 8 ( T
G &
4 6 | S8s | 12 1\ Obrrfd
o7 1551 7
Stiff to Hard R 480 j
S 8188 | 40 T OF== 25 41 30 4
e < |
s
474 .6 oV 91 ss | 74
26.5 End of Borehole
470




MINISTRY OF TRANSPORTAT.\J AND COMMUNICATIONS—-ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

FFICE REPORT ON SOIL EXPLORATION

RECORD OF BOREHOLE N2 10A
Jos LOCATION Co-ords. 15,849,878 N; 963,055 E. ORIGINATED BY _VK
W.P 127-66-37 & 38 BORING DATE Sept. 19, 1974 COMPILED BY VK
DATUM _ Geodetic BOREHOLE TYPE _Auger and Sample with CME 45 CHECKED 8Y /. .
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE | LIQUID LIMIT ——W
- W IBLOWS/ FOOT PLASTIC LIMIT wel &
of « 81 & .. JwATER CONTENT—w | Z &
2lw|w | & B [SHEAR STRENGTH P.SF. we w  w | ®2&]| remarks
SEPTH DESCRIPTION 212! > g ~ 1O UNCONFINED + FIELD VANE
o 217 18 %L |e quick TriaxiaL  x 1aB VANE | WATER CONTENT %} Y
501.1 Ground Level “ o} _ 10 20 30  Jp.C. FIGR¥SA.SI.CL
0.0 e 00 e esmmaemeiem——————————— ——
Het.mix.of L '
: Pl osso13
Clayey SZIt,‘_SEQ@__;;;? 2 SS 12 o -
gsand and Grey ?;; 3 S8 12
Lol 4 | ss | 16} 490 ==
gravel AN
J»tl 5 SS 9
glacial till LE
484,1| Stiff to Very Stiff |.»+] 6 ! S8 9 ot 9 32 42 179}
17.0[8ilty sand & gravel. | -I"7 [ gg 3
479.6 Loose to Compact 3 SS T 480
21.5]{ End of Borehole
470




FFICE REPORT ON S0OIL EXPLORATION

MINISTRY OF TRANSPORTAT.\I AND COMMUNICATIONS—-ONTARIO

JOB

DESIGN SERVICES BRANCH

WP

127-66-37 & 38

DATUM Geodetic

RECORD OF BOREHOLE

LOCATION

Co-ords. 15,849,885 N;

N2 108

363, 049 E,

FOUNDATIONS OFFICE

ORIGINATED BY VX

BORING DATE

BOREHOLE TYPE

Sept. 24, 1974

COMPILED BY VK

Auger and sample with CME 45

CHECKED BY 2/ 7

SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE {LIQUID LIMIT ——W
- W IBLOWS/ FOOT PLASTIC LIMIT wel &
Of « 81 & e WATER CONTENT_w | 5 2
ELEY &|lw | w | & & [SHEAR STRENGTH P.SF. Wp w Wi | 25| remarks
SErTH DESCRIPTION 122 12| > [0 unconrnen + FEWD VANE | N ' Q*
|21 | 3] @ |e auick triaxiaL  x 1aB vanE | WATER CONTENT %| )y Y}304.5
501.5 Ground Level w = w 400 800 1200 1600 2000 16 20 30 P.C.HIGR.SA.SI.CL.
0.0 o 500
Het.mix. of N RN o 124 |} 8 25 50 17
clayey silt, g oo -7 TW | PH = o 141 |§13 28 48 11
— o ——— o ;"'. - + —»
sand and Grey -'5;? 31 IW | PR A 9
o 90 pn 146 |} 8 31 46 19
gravel. » o 4 L TW | PH f’: ° = ‘
cod 51 TW | PH C b—t—i
glacial till Yol g T W oE 3 I o +—H 141 [} 9 25 50 16
P -
Stiff to Hard o 7 TW [ PE +2 o 141
481.0 0 480 = p3 Masi.s
20.5{ End of Borehole plezometer
tip elev.
470




MINISTRY OF TRANSPORTAT‘\J AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

FFICE REPORT ON SOIL EXPLORATION

RECORD OF BOREHOLE N© 11
JOB LocATIiON  Co-ords. 15,849,954 N; 963,154 E. ORIGINATED BY _VK
W.P. 127-66-37 & 38 BORING DATE Sept. 19, 1974 COMPILED BY VK
DATUM Geodetic BOREHOLE TYPE _Auger and sample with CME 45 CHECKED 8Y 27 7
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT Wy
= w o [8Lows/ FOOT PLASTIC LiMmIT wel &
Sl o 31 & 20 40 60 80 100 JWATER CONTENT—w =9
ELEV afw| w || & [SHEAR STRENGTH P.SF. w we | @& | REMARKS
SEpTE DESCRIPTION S22 | g > o uvconenen + FIELD VANE o
x| 217 | §] & |equick TRiaxiaL  x 1aB vane | WATER CONTENT %| ¥
500.2] Ground Level w =] “ £00 800 1200 1600 2000 10 20 30 P.c EIGR SA.SI.CL
0.0 . Be u
Het. mix. of . il 55 5 y 6.5
clayey silt, Byown | 2 5SS i1 (o F S S—
sand and Grey 3 85110 Py
4 SS 6
gravel 4+1.5
> | 88 ' &—— 12 26 52 10
+1.5
glacial till 6 | ss| 3 15
7 1 S5 & T s ot
. ; X 11.
Soft to Stiff RS 5 <\\
\
473.7 55 | 47 . —
26,5 End of Borehole




FFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPOR'{AT‘J AND COMMUNICATIONS—ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 11A
JoB LOCATION __Co-ords. 15,849,960 N; 963,163 E. ORIGINATED BY _VK
WP 127-66-37 & 38 BORING DATE  Sept. 24, 1974 COMPILED BY VK
DATUM Geodetic BOREHOLE TYPE Auger and sample with CME 45 CHECKED BY {{;ﬁ' A
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE [LIQUID LIMIT W
= w lslows/ FOOT PLASTIC LIMIT wel &
of « 1 & . ., |WATERCONTENT_W | 5 5
ELEV | a|w | w | &]| & [ISHEAR STRENGTH P.SF. Wp w % | @& ]| REMARKS
SepTr DESCRIPTION S22 (2] 5 [o unconmnen + FIELD VANE | " ‘ o
@l 3|7 | B © |equick TRIAXIAL  x 1aB vaNE | WATER CONTENT %} ¥
500.2 Ground Level 0 ey u 400 800 1200 1600 2000 10 20 30 P.C.FIGR.SA.SI.CL.
a7 V0
Het.mix. of )
et.mix. o© ;?;3 1T T T3 o 10?._!_-497.2
clayey silt, _ Brown | vl T
Grey |, %
sand and 12 | TW | PH o 3 o—+ 139 Q8 27 44 11
B 490 s
gravel. i:r:'; T PH 5 O b 5 29 54 12
LI +
138 }5 27 53 15
Glacial Till iii" R L +1.5 &
S8
Soft to Stiff X3
480.2 T 5 | TW | PH o} 1.5 o—H 144
20.0 End of Borehole 480




FFICE REPORT ON SOIL EXPLORATION

JOB

MINISTRY OF TRANSPOR?AT.\! AND COMMUNICATIONS—-ONTARIO .
DESIGN SERVICES BRANCH

W.P.

127-66-37 & 38

LOCATION

RECORD OF BOREHOLE

Co-ords.

15,850,075 N;

963,312 E.

N2 12

FOUNDATIONS OFFICE

ORIGINATED BYE

BORING DATE

DATUM  Geodetic

BOREHOLE TYPE

Sept. 19, 1974

COMPILED BY__ VK

Auger and sample with CME 45

CHECKED BY 2 =~

SQIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT ——W¢
= W IBLOWS/ FOOT PLASTIC LIMIT wel &
51 & 8 g 20 40 60 80 100 PWATER CONTENT—w | S &
ELEV Zlw|w | 2] & [SHEAR STRENGTH P.SF. we w Wi | @& ] REMARKS
SeeE DESCRIPTION 2l 2 2 | 2] > [o unconmneo + FIELD VANE | ! -
o 21" |81 2 e ouick TRiaxiAL  x (B vANE | WATER CONTENT %| ¥
500.1|  Ground Level » = . 10 20 30  |P.C.FJGR SA.SI.CL.
0.0/ Clayey silt,some sand QLY
& gravel & organics 17178 3
s org.
fill Soft 7.0
6.0 LS e M o 4h2.1
Het. sz'Of___?E?.‘fE._:.-." I TS5 T 31 ';' 3720 66 11
clayey silt, Grey i;: Z T Ss | 37 490
sand and ;0-' 5T 85 | 19
gravel ,‘L; 61 SS| 48 - o] F—
-
glacial till _{t.o 71 88 | 25 >
5.'7-'6 8 S8 2& <\>
Very Stiff to Hard |A7 <
473.6 N R B o —i 14 33 43 14
26.5f End of Borehole
470




. MINISTRY OF TRANSPORTAT.\! AND COMMUNICATIONS~ONTARIO .

FFICE REPORT ON SOIL EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 13
JOB LOCATION Co-ords. 15,850,195 N; 963,470 E. ORIGINATED BYVK
WP __ 127-66-37 & 38 BORING DATE __ sept. 20, 1974 COMmPILED BY__ VK
DATUM Geodetic BOREHOLE TYPE Auger and sample with CME 45 CHECKED BY 4 L
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT W
T W 1BLOWS/ FOOT PLASTIC LIMiIT wel &
51 o Sl &g 20 40 60 80 100 |WATER CONTENT_W | S &
ELEY a|w|w | & & [SHEAR STRENGTH P.SF. W w W | @& | REMARKS
SERTH DESCRIPTION S22 g > [o uvconmmen + FIELD VANE | ” ' e
2l 2|7 | 8] © |equick triaxial x 1aB vaNE | WATER CONTENT 3 I 4
496.8 Ground Level vy > W ) 10 20 30 P.C. F.JGR.SA.SI.CL.
0.0 “;"% '\ ‘ = -8
Het. mix. of ,”:",.'0 T 55 55 j\
clayey silt, Brown|»e} 2 188 [67] ,oq — or—1— 329 56 12
Grey e.b 3 188 1727 /7
sand and Ot .
e S§ | 33
gravel %8
;;5}.‘:’ > | 8S 29 \‘\ )
glacial till sa16 188 | 311 4g0 ——
7155 %6
Very Stiff to Hard [y S
475.3 2ol 8 S5 (187 o—i 8 37 44 11

21.5 Fnd of Borehole

470




FFICE REPORT ON SOIL EXPLORATION

t _ MINISTRY OF TRANSPORTA?.\J AND COMMUNICATIONS—ONTARIO .
DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 14

JOB LOCATION Co-ords. 15,850,320 N; 963,632 E. ORIGINATED BY VK
W.P. 127-66-37 & 38 BORING DATE Sept. 23, 1974 COMPILED BY VK
DATUM Geodetic BOREHOLE TYPE Auger and sample with CME 45 CHECKED BY /{_Z ’?
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT ——W.
—{ w [sLows/FooT PLASTIC LIMIT wel T
51 o 8 g 20 40 60 80 100 JWATER CONTENT.W | =&
Flo| w | £] @ [SHEAR STRENGTH P.S.F. wp w W | 3&] REMARKS
ELEV. s 2] a ~ = < + O
SEPTH DESCRIPTION S22 18] > |0 unconmmen + FIELD VANE Y
o 21" 131 % ]e ouck TrIAXAL X LAB VANE WATER CONTENT %
493.1 Ground Level m al v 10 20 30 |AC¥.JGRSA.SL.CL.
)
0.0 Het. mix. of : Y \
- 8T s 33 49 \\
clayey sitt,*“BEOEm_.}__z{: 51385 136 <7, o — 5 21 58 16}
sand and Grey |7 >
gy E j
gravel - glacial tillv af& [SS [17 7 of—t I I3 36 41 10
. - 1ba 480.1
15.0 V& TS5 |15 X4p8.1
¥ | silty sand with )g ° T 10 72 (28)
gravel. JzZ_18s 113 o] 0 66 (34)
Compact .88 21 by 47311
470 ~——
466.6 -.-19 sSS 24 o 2’8 38 31 3
26.5 End of Borehole
460




. MINISTRY OF TRANSPORTAT.\J AND COMMUNICATIONS-ONTARIO ‘

!FFICE REPORT ON SOIL EXPLORATION

|

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 14 A
JOB LOCATION Co-ords. 15,850,288 N; 963,590 E. ORIGINATED BY VK
WP 127-66-37 & 38 BORING DATE Sept. 20, 1974 COMPILED BY___ VK
DATUM Geodetic BOREHOLE TYPE Auger and sample with CME 45 CHECKED BY 4? ??m
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE [LIQUID LIMIT ——uW
—+— w [|sLtows/ FooOT PLASTIC LIMIT wel &
ol 81 & o, lwaATERCONTENT_w | 3 &
cLEV lalw | 2] 3 [SHEAR STRENGTH P.SF. wo w Wi | 5] REMARKS
SEpTH DESCRIPTION 212> 1 g]| > |o unconemen + FIELD VANE | ” ' e
o 21" 1 3] © Je quick RiaxiaL  x 1B vane | WATER CONTENT %] Y
494.0 Ground Level 0 = 10 20 30  JP.CYF.JGR.SA.SL.CL.
0.0l Het., mix. of ‘.-,“;‘-- =
e
clayey silt, '5-‘.{ 1 83 3E 490F
Brown |"yi}2 [S5 |41 0 F—t—1
sand and Grey ';:-..'.; 3 gg 50
gravel. £ Iss 1720
'6?
glacial till a4l 5 1SS 161 ,g9 o 73352 8
477.0 Very Stiff to Hard |S2[6 |85 |15
17.0i Silty sand & traces [." .
of gravel. Compact |- .. 7 S8 120 © 46329 4
472.5 to Dense ‘Fg 1sg 34
21.5 End of Borehole
470




. MINISTRY OF TRANSPOR?AT.\I AND COMMUNICATIONS-ONTARIO .

FFICE REPORT ON SOIL EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 14 8B
JOB LOCATION Co-ords. 15,850,350 N; 963,670 E. ORIGINATED BY YK
WP __ 127-66-37 & 38 BORING DATE Sept. 20, 1974 COMPILED BY VK
DATUM Geodetic BOREHOLE TYPE Auger and sample with CME 45 CHECKED BYM
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE FLIQUID LIMIT WL
- = w 18LOwWS/ FOOT PLASTIC LIMIT wel L&
Ol « Sl g . v . ., |WATERCONTENTW | 5 &
ELEV. a|w| w | | & [SHEAR STRENGTH P.S.F. We w W | @&] rRemarks
SERTE DESCRIPTION S22 1g| > |o unconemen + FIELD VANE | N ' e
= % © @) W e QUICK TRIAXIAL X LAB VANE | WATER CONTENT %| ¥
492.8 Ground Level ia = | 10 20 30 |poyrlorsasicl
0.0 | Het.mix. of & =
STSs a0 490
clayey silt, L)
_B.E.olf.!}_--g‘? 2 SS 32 ¢
sand and Grey |o:d3 18§ 17
gravel Glacial Till %% 155 |19
Nk
477.8 | Very Stiff to Hard 4 5 188 |or] 480 d —4 6 33 51 1(
15.0 | Silty sand & trace p6 1 ss {17 0 ' 8 52 (40)
of gravel. Y5 T8s | 26
3]
471.3 Compact to Dense I8 55 g
21.5 End of Borehole 470




. MINISTRY OF TRANSPORTAT.\J AND COMMUNICATIONS—ONTARIO .

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N© 15
JOB LocaTioN Co-ords. 15,850,444 N3 963,790 E. ORIGINATED SYVK
W.P.  127-66-37 & 38 BORING DATE Sept. 23, 1974 COMPILED BY 1
DATUM Geodetic BOREHOLE TYPE Auger and sample with CME 45 CHECKED BY._M
SOIL PROEILE SAMPLES DYNAMIC PENETRATION RESISTANCE [LIQUID LIMIT ———W,
= W IBLOWS/ FOOT PLASTIC LIMIT wel &
51 o g1 g 20 40 60 80 100 JwATER CONTENT—w | S5
ELEV &|lw| w || # [SHEAR STRENGTH P.5.F. we w  w | @Z] rRemARKs
SEPTH DESCRIPTION =l =] > g ~ | o unconFINED + FIELD VANE ) -~ ' e
2l 3|7 | 3] Y |e quick TriaxiaL  x 1aB vaNE | WATER CONTENT %| ¥
490.2 Ground Level v =3 10 20 30 |pcyr|GRSASICL
0.0 | Het.mix.of clayey ai 49 =

1Y

FFICE REPORT ON SOIL EXPLORATION

silt,sand & gravel, ‘:‘:‘2 1 13S | 24
Glacial Till % k ]
Very Stiff _ Brownj* 02 185 139 ~—_ 5ty 111 26 461
481.2 | to Hard Crey 1ol 3 T5s 138 /7 ol 1 34 52 (14)
. i i r ' . %
0 | ot clayey |- o0 [ ° 035 41 4
silt. 5 §S 16 o+
- 16 1ss |2
Compact to Dense = 4 : 7 °
L2 4 TES 38 <
e ra
468.7 D “Hara BV° g 155 155 470 — ~y ol—
21.5 End of Borehole </
465,2

25.0 End of Cone Test

460




FFICE REPORT ON S5S0OIL EXPLORATION

MINISTRY OF TRANSPORTAT.\I AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N2 16

FOUNDATIONS OFFICE

460

JOB LOCATION Co—-ords. 15,850,569 N; 963,953 E. ORIGINATED 8y VK
W.P.  127-66-37 & 38 BORING DATE Sept. 23, 1974 COMPILED BY VK
F7
DATUM _ Geodetic BOREHOLE TYPE _ Auger and sample with CME 45 CHECKED BY_ 4{ 3‘
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT ——W
= uw o 1BLOWS/ FOOT PLASTIC LIMIT wel &
51 . 31 g 20 40 60 80 100 [WATER CONTENT_w | S o
alw | w | & » |SHEAR STRENGTH P.S.F. We W Wy @& | REMARKS
ELEV . o £ ~ I O 4 o
SEPTH DESCRIPTION 212 > g ~ | O UNCONFINED + FIELD VANE
o 21" |31 © |e ouick Triaxial  x (4B vANE | WATER CONTENT %} ¥
486.9 | Ground Level » =3 10 20 30 Ip opf.|GR.SA.SI.CL.
0.0 | Het.mix.of clayey  [& =
silt,sand & gravel. cb 11788 T8
.‘,‘1}
479.4 Brown bo 2 |ss |10} 480 (| o~ 3 34 57 16
.5 Bilt d&E .- By
47;3 oravils Gompact.crey |- - j2—-95 17 <' °© 540 52 3
10.0 14 158 135 1
.'b’
Glacial Till % 15 SS 52 saan S g — g 27 52 12
£lo '
oatp 6 1SS 371 470
Stiff to Hard ol 7 1SS | 36
465.4 b IR ol e— 22 27 39 12
21.5 End of Borehole
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PERCENT PASSING

NOV. 73 FF-S5-22

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine | Medium ! Coarse Fine | Coarse

100 MINISTRY SIEVE DESIGNATION 270 200 140 W00 5050 40 30 20 1% 108 4 3/3“ -Vzlf ‘3/4" N §I/2n 2" 2“2“3:
70 10
20 20
70 30
60 40
50 so

GlUA TILL

HET. MIXTURE OF CLAYEY SILT,
40 SANPHE-GRAMEL 40
19 70
20 80
10 90
° [T E s L TTT11 T 11111 r110”

3 § "g‘ § § = 8 o 3w -1 0-5 10 2 3 45 10 20 30 40 504070

GRAIN SIZE IN MILLIMETERS

FIG.2 WP, 127-66-37 & 38

RETAINED
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ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

PENETRATION RESISTANCE

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

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

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHESIVE S$0ILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS S50ILS ARE DESCRIBED
IN THE FOLLOWING TERMS : -

CONSISTENCY ¢ LB./SQ.FT. DENSENESS ‘N' BLOWS / FT.
VERY SOFT 0~ 250 VERY LOOSE 0 -4
SOFT 250 - 500 i LOOSE 4 -0
FIRM 500 « 1000 COMPACT 10 - 30
STIFF 1000 ~ 2000 DENSE 30 - 50
VERY STIFF 2000 - 3000 VERY DENSE > 50
HARD > 4000

TERMS TO BE USED IN DESCRIBING SOILS:~
TRACE < 10% , SOME 10-25% , WITH 25-40% , > 40% SILTY, SANDY, GRAVELLY, CLAYEY ETC.

TYPE OF SAMPLE

5.5. SPLIT SPOON T.W.  THINWALL OPEN
WS WASHED SAMPLE . TP THINWALL PISTON
5T SLOTTED TUBE SAMPLE 0.8. OESTERBERG SAMPLE
AS AUGER SAMPLE F.5 FOIL SAMPLE

C5 CHUNK SAMPLE R.C. ROCK CORE

PH. SAMPLE ADVANCED HYDRAULICALLY
PM.  SAMPLE ADVANCED MANUALLY

SOIL TESTS

U UNCONFINED COMPRESSION L.v. LABORATORY VANE
uu UNCONSOLIDATED UNDRAINED TRIAXIAL EV. FIELD VANE

€1U  CONSOLIDATED ISOTROPIC UNDRAINED TRIAXIAL C CONSOLIDATION
cip “ " DRAINED " ) 1 SENSITIVITY

CAU " ANISOTROPIC  UNDRAINED ’ W

CAD " " DRAINED "
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ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

SOIL PROPERTIES

UNIT WEIGHT OF SOIL {BULK DENSITY)
UNIT WEIGHT OF SOLID PARTICLES

UNIT WEIGHY OF WATER

UNIT DRY WEIGHT OF soiL {DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

r 4
SPECIFIC GRAVITY OF SOLID PARTICLES G » 7—'

VOiD RATIO

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LIGUID LIMIT

PLASTIC LiMIT
PLASTICITY INDEX
SHRINKAGE LIMIT

LIQUIDITY INDEX » P
Ip
CONSISTENCY INDEX » -!l-li-!'-_
P
VOID RATIO IN LOOSEST STATE
VOID RATIO IN DENSEST STATE

DENSITY INDEX = M

max ~ € min
RELATIVE DENSITY D, IS ALSO USED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

~fe
COEFFICIENT OF VOLUME CHANGE » DY)

' (l1+e)Ao
COEFFICIENT OF CONSOLIDATION

COMPRESSION INDEX = ~—D8

Alogw o

TIME FACTOR = faY,L { d, DRAINAGE PATH )
DEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPT

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

APPARENT COHESION

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

COEFFICIENT OF FRICTION
SENSITIVITY

IN TERMS OF
EFFECTIVE STRESS

Ty= ¢ + 0 ton ¢

IN TERMS OF
TOTAL STRESS

Ty Cy+ O tan §

w

k19

-8
log,c or Ing
log,,o or log g

Mz E<a -

S XOMmMeYeN ™4 Q<

Z2Tr w

o

GENERAL

=3 1416

BASE OF NATURAL LOGARITHMS 2-7183
NATURAL LOGARITHM OF ¢
LOGARITHM OF @ TO BASE 10
TIME

ACCELERATION DUE TO GRAVITY

VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS _AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (O’ i% ALSO USED )
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { ji 13 ALSO USED)

MODULUS OF LINEAR DEFORMATION ( YOUNGS MODULUS )
MODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH_PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS
SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

COEFFICIENY OF EARTH PRESSURE AT REST

FOUNDATIONS

" BREADTH OF FOUNDATION

LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BENEATH GROUND

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

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL
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Sept. 24,1974,
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20 FT
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480

Bore Hele locohions.

CO-CRDINATES
AT "

ELEVATION|  yoprh | EasT
5009 15,843,825 $63.025
4988 15,549,937 563,175
500-3 15,850,058 953,333
4764 15&50,379 $63,492
4932 15,850,304 63,654
489 -7 15,850,427 $63,312
483 15, 55055? 943,975
48C 1 H 1585121 54,730
475 . 15,857, Tou 964,554
5013 53,559.840 263,005
50t 1 15,847,878 963,055
501-5 15,847,855 962,049
500-2 15,849,954 363,154
500 15,849,940 $53,162
5001 15850075 $63,312
49563 1585C,195 $63.470
4931 15,850,320 953,632
4940 15,850,228 953,590
492-8 !5 350,350 963,670
490-2 15,850,444 963,790
4859 !5_550,569 963953

— NOTE —

The boundaries between soil stroto have been established only of

s e

ILTY SAND & GRAVEL
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450

———

REVISIONS

from geological evidence

Between Bore Heles the boundaries ore ossumed

NOTe FOR CONTRACT DOCUMENT

The complete foundation investigation repart for
this structure may be examined at the Structural
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znd at the__Tgronto District Cifice.
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- Ontario

Ministry of Telephone: 2483446
Transportation and
Communications _ Planning and Design Office,

Central Region,

3501 Dufferin Street,
Downsview, Ontario.
M3K 1N6

November 18, 1976,

Mr., J.D. McKicken,

Regional Munlc1pa11ty of Peel
Public Works, Water Department
85 Kennedy Road South,
Brampton, Ontario.

Lew 3Gl

RE: W.P. 127-66-38, Highway 403,
24" Watermain,
District 6, Toronto,

Deaf Mr. McKicken:

A detailed investigation of the possible conflicts between the
existing 24" watermain on Eglinton Avenue and the proposed Eglinton
Avenue structure and associated approach fills has been completed
by the M.T.C.

Due to the sensitive nature of the soil and artesian condition,
the recommended offset from bridge footings to the watermain cannot
be accommodated in the structural design. It is recommended to
relocate the watermain northerly to avoid conflict with the pier and
abutment footings and approach fills to an eastern limit where the
height of approach fill does not warrant pipe protection.

Please include the above noted work in the preparation of your
design and estimate for watermain relocation/protection.

Yours Very truly,

s

NS:MJD:sm M.J. Delsey, P. Eng.,
: Project Designer, ,
for:

N. Sen, P. Eng.,
Senior Project Manager.
cc: D Bye

. £y .

m 19 1978

4
o
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Mr. H. Forsyth, Soil Mechanice Section,
Reg. Property Supervisor, Geostechnical Office,
Property Office, West Building, Downsview.

Central Region, Toronto.
July 24th, 1974.

RE: Damage to wheat Crop
ﬂwnmd‘hy Allen mmmk,
Milton, Ontario,
Sulvert Site, W.P. 13?w66w3?~

During our foundation investigsation for the proposed
culvert {at 400 £t. north of Eglinton Avenue at Cawthra Road
junction in Mississauga) by necessity, we carried out two
boring holes (B.H.#4 and #3) in the existing wheat field.
The wheat crop belongs to Mr. Allen Cook, of Milton, Ontario.

Before entering the site, permission to enter into the
field was obtained by telephone from Mrs. Allen Cook, who
happened to be at home (July 17th, 1974}, on the condition
that the damage caused would be compensated.

A11 precautions were taken while moving the drilling
equipment in and out of the field, in order to minimize the
area effected. At the end of the operation the damaged area
was measured and is as follows:

B.H.E4 70 x 4' = 280 ££.2
B.H.5 45' % 6' = 270 £t.°
w550 ﬁtyz Total Area

We would like to bring this situation to your attention
in grﬁwr that you may take all the necessary settlement
action.,

V. Korlu
Project Engineer
For: M. Devata
- Supervising Engineer

Cel. Documents
Files
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MlNISTRY OF RANSPORTATION AND COMMUNICAT!ONS om‘ ART0

MEMORANDUM

GEOCRES No.

:u'*{Mr. G C.E. Burkhardt. - (2) Pmm:l“-Soil Mechanmca Seﬁtmon,
Reg, Structural Planning Englneer.-g Geotechnical Office,-

iﬁfs Centxal Region, Toronto.~ o ';qWest Bulldlng, Downsv1ew. ,3;f 
Cambaere T s Nov ey L
P L i E‘OUNDATION INVES ,_ 7‘?“'7 7 o

The Proposed Culverts (Nbsn l & 2

at North and East of Eglinton Avenu

- and, New Hwy. 410 Interchange.
City of Miss;saauga, Reg.* Municipal ty

oo of - Peel, District 6, Toxonto,
W.O. 74-11027. 2T b6

ﬂ%ﬁwA ey

_ Attached we are forwarding to. you’ our datalled : :
;j,;foundatmon investigation report on the" subsoil condltmons_
'HJexistmng at- the abovementxoned site¢-~a' AN

We belmeve that the factual data and recommendatlons
s,_contalned therein will prove adequate £for:. your. design

... requirements. Should additional information be requlred.
';gplease do not h981tate to contact our Office. £

Supervising Engineer.

) .'c¢c_o

E Ju Orx‘ -
m-"BuRo DaV:LS
“Ra8,. Pillar

ij. Greenland
BeJo Giroux
- Do Gunter
QfG,A;nwrongQ-
: "Pe. Lewycky . -

“Q:Documents,u“*
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Foundation Investigation Report
For
The Proposed Culverts {(Nos. 1 & 2)
at North and East of Eglinton Avenue
and New Hwy. 410 Interchange.
City of Mississauga, Reg. Municipality
of Peel, District 6, Toronto.

W.0., 74~11027, W.P. 127-66-37 &-38.

1. INTRODUCTION:
The Soil Mechanics Section of the Geotechnical

Office was requested to carry out a subsurface investigation
"at the site of the proposed two culverts, in the vicinity of
Eglinton Avenue and Hwy. 410 Interchange,City of Mississauga,
Reg, Mun. of Peel. The request was contained in a
memo from Mr. G.C.E. Burkhardt, Regional Structural Planning
Engineer, Central Region, dated June 3rd, 1974. Subsequently,
an investigation was carried out by this Section in order to
determine the subsoil, bedrock and groundwater conditions in
this area.

A preliminary subsurface investigation revealed
the presence of poor subsoil conditions and in view of this,
a shift of the culvert centreline 25 ft. to the north of the
previously investigated line was considered as a suitable
alternative. This was agreed in a meeting held on
September 4th, 1974 and a further request to carry out
investigation at the revised alignment was received on
September 9th, 1974 from the Regional Structural Planning
Office.

This report contains the results of the investigation
for the revised alignment, together with our recommendations,
pertaining to the foundation design of the two proposed

structures.

2. DESCRIPTION OF THE SITE AND GEOLOGY:

It is proposed to construct two culverts in the
vicinity of the new Hwy. 410 and Eglinton Ave. interchange
in the City of Mississauga, Regional Municipality of Peel.

”“‘.O /2



The topography of the area is flat to
undula%ing. Physiographically this area is known as the
"Peel Plain". The characteristic deposit in the area
under investigation is a cohesive glacial till whose
thickness is quite variable. Often the till deposit is

underlain by granular deposits.

3. FIELD AND LABORATORY WORK:
In the course of investigation, 21 sampled

boreholes were carried out, both for the initial

alignment and revised alignment. A total of 19 boreholes
were put down at the culvert No. 1, located on the north
side and parallel to Eglinton Ave., and two boreholes were
put down for the culvert No. 2 located at the east side of
Eglinton Ave. and new Hwy. 410 intersection. Each borchole
was accompanied,where necessary, with a dynamic cone
penetration test. The borings were carried out by means of
a bombardier mounted auger machine (C.M.E.45) adapted for
soil sampling purposes.

Saﬁpling in granular and glacial till deposits was !
done by driving a 2" 0.D. split-spoon sampler at required
depths in accordance with the specifications for the Standard
Penetration Test.

The same method was used to advance the dynamic
cone penetration tests. In two boreholes (B.H.#10B and 11A)
undisturbed samples were obtained by pushing 2" I.D. Shelby
Tubes hydraulically. By means of in situ vane tests,
undrained shear strength measurements were carried out.
During the period of the investigation, groundwater level
observations were made in the open boreholes. In addition,
at two locations (B.H.#10B and #14) piezometers were installed,
in order to measure the hydraustatic water pressure.

The soil and groundwater conditions encountered at
the boring locations are presented in the Record of Borehole
Sheets. The location and ground elevation of the various
boreholes were surveyed in the field by construction
personnel from Dist. 6, Toronto.

cvaes /3



The borehole locations and elevations, together
with estimated stratigraphical sections, are shown on
Drawing No. 74-11027-A.

All the samples were subjected to a careful
examination in the field and subsequently, in the_labaratory.
Following this examination, laboratory testing was carried
out on selected representative samples to determine the

various physical properties, namely:

1. Atterberg Limits

2. Natural Moisture Contents

3. Grain=-size Distributions

4. Undrained Shear Strength measurements

5. Organic Contents

The results of the laboratory testing are presented
on the Record of Borehole Sheets and summarized on

Figures 1 to 3 in the Appendix of this Report.

4. SUBSOIL CONDITIONS:
4.1) General.

The predominant stratum across the site is a

deposit of glacial till - a heterogeneous mixture of clayey
silt, sand and gravel. At some locations the cohesive glacial
£i11 is underlain by a granular deposit of either silty sand
and gravel or silty sand with a trace of gravel. At B.H.#12
location, a deposit of about 6 ft. thick fill material was
encountered immediately below the ground level, overlying the
glacial till.

The boundaries of the various deposits, as
determined in the boreholes, are shown on the accompanying
Record of Borehole Sheets. The stratigraphical sections,
shown on Drawing No. 74-11027-A, have been inferred from this
data. From ground surface downward, the various soil types

encountered are as follows:

- b & &8 /4



4.2) Fill Material.
In the vicinity of B.H.#12, immediately below the

ground level a 6 ft. thick fill material was encountered.
The material is mainly clayey silt with some sand and few
gravel and contains 7% organic matter. The material has a

firm consistency.

4.3) Heterogeneous Mixture of Clayey Silt, Sand

and Gravel - Glacial Till.

This is the predominant stratum across the site.

The material is mainly a heterogeneocus mixture of clayey
silt, sand and gravel (glacial till). The deposit was
investigated to a maximum depth of 26 ft.

The glacial till samples were tested for Atterberg
Limits and natural moisture content. The results, which are
shown on the Record of Borehole Sheets and on the Plasticity
Chart (Fig. 1) are tabulated bclow:

Range Average
Liquid Limit (WL) A le~26 21
Plastic Limit (W,) % 10-18 14
j
I
Natural Moisture Content

(W) % 8-16 12

Based on the above wvalues, it is estimated that

the matrix of the glacial till is inorganic and of low
plasticity.
The grain-size distribution curves for samples of this

cohesive deposit are shown on Fig. 2 in the Appendix.

eeaes /5



The results of Standard Penetration Tests, and
undrained shear strength measurement, obtained from
in situ field vane tests and laboratory tests, are plotted
on the Record of Borehole Sheets and Drawing No. 74-11027-A.
The Standard Penetration Testing gave "N" values ranging from
2 blows to over 100 blows per foot. The undrained shear
strength values in the laboratory, ranged from 200 p.s.f. to
over 2000 p.s.f., while field vane test results ranged from
400 p.s.f. to over 2000 p.s.f. From these values, it is
estimated that the consistency of the glacial till generally
varies from stiff to hard, except in the vicinity of B.H. s 11
and 1lA. In these boreholes, localized very soft to firm

pockets were encountered within glacial till deposit.

4.4) Granular Deposit.

Silty Sand and Gravel or Silty Sand with
Traces of Gravel.

This granular deposit was found underlying the
glacial till stratum in B.H.#10A, 14A, 14, 14B, 15 ¢ 16,
varying in thickness from 2.5 ft. (B.H.#16) to at least ;
12 ft. (B.H.#14). Standard Penetration tests, carried out i
in this material, gave "N" value range of 8 to 36 blows,/foot.
The relative density of this deposit is estimated to be loose
to dense. Typical grain-size distributions obtained from the @
laboratory test results are shown on Fig. 3A and 3B, attached
in the Appendix.
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5. GROUNDWATER CONDITIONS:

Croundwater level observations were carried out

during the period of field investigations, by measuring the
water levels in the open boreholes.

The elevations of the initial encountered water
level and stabilized water level in the open boreholes are
tabulated below:

Initial Groundwater Stabilized Groundwater

B.H., No. Contact Elevation Elevation
10 483.1 ft. _ 501.1 ft.
10A ‘ 491.1 ft. 501.1 ft.
11 1 488.0 ft. 496.5 ft.
11lAa 488.0 f£t. 496.0 ft.
12 480.1 ft. 492 .1 ft.
13 484.8 ft. 495.8 ft.
142 479.0 ft. 494.0 ft.
14B 480.8 ft. 492.8 ft.
15 480.2 ft. 490.2 ft.
16 479.9 ft. 486.9 ft.
8 475.0 ft. 475.0 f£t.
9 475.0 ft. 475.0 ft.

In addition, piezometers were installed in B.H. #10B
and B.H. #14 in order to assertain the presence of any
artesian pressure head at various depths of the subsoil. The

piezometric data is tabulated below:

B.H. No. Piezometexr Tip Ground Stabilized Head
Elevation : Elevation Elevation
10B 481.5 501.5 504.5

14 473.1 493.1 497.1

“ e 0w /7




These piezometric observations indicate that
the Artesian pressure head varies 3 ft. to 4 ft. above the
ground surface respectively.

The groundwater level observations carried out in
the open boreholes (B.H.#8 & 9 ) in the area of culvert No. 2
indicate that the water level is approximately at elevation
475.0 ft. which corresponded to water level in the channel

at the time of the investigations.

6. DISCUSSION AND RECOMMENDATIONS:
6.1) General.

In conjunction with the constructien program of

Hwy. 403/410/401, it is proposed to construct two culverts,
Culvert No. 1 to the north and culvert No. 2 to the east
of Eglinton Ave. at new Hwy. 410 intersection in Mississauga.

The proposed structures will be rigid frame concrete culverts.

An alternate proposal of corrugated steel pipe for culvert
no. 1 is also cconsidered. The No. 1 culvert will be about
1150 ft. long and No. 2 culvert about 145 ft. long. Both
culverts will have a uniform section of 8 ft. by 5 ft.

The predominant stratum across the site is an
extensive deposit of cohesive glacial till with underlying,
or occasionally interbedded, deposits of granular material.

6.2) Culvert No. 1.

It is proposed to construct a rigid frame concrete
box culvert (type DD-1215-A). The invert of this culvert
will be at elev. 489 ft. at the west end (inlet) and 483 ft.
at the east end (outlet). At these grades the culvert will
be located about 13 ft. to 4 ft. below the existing ground

surface. The excavations for the structure will extend well
below the groundwater level recorded during the period of the
field investigation. Over the area under consideration the
culvert will be located within the relatively imperviocus,
cohesive glacial till type subsoil. At the proposed invert
elevations the subsoil is generally competent and can
provide a safe bearing pressure up to 2000 p.s.f. for the
support of mat foundation of the proposed box culvert. It
ceees /B



should be noted, however, that in the vicinity of B.H. #l1
and #11A at the proposed invert elevation (i.e. elev.

+487 ft.) the subsoil was found to be soft. This is
believed to be a localized condition. In this area it will
be necessary to subexcavate a min. depth of three feet and
backfill with well compacted granular type of material.
Furthermore, in order to articulate the performance of’the
culvert, in these conditions, provision should be made for

a construction joint to accommodate for any differential
movemeants,

In order to overcome any hazards during excavations
in these localized soft areas it will be necessary to use
temporary shoring in order to prevent any local unstable
conditions.

Elsewhere temporary cuts of about 13 ft. maximum
depth will be inherently stable against a deep seated
rotational type of failure, provided the temporary slopes
are not steeper than 1 to 1. However, where the sides of the
excavation intercept soft or water bearing granular seams
above or within the glacial till, groundwater secpage into
the excavation and local sloughing of the slopes could be
anticipated. The local sloughing of this nature can be
overcome, as it occurs, either by flattening the affected
slopes oxr by shoring. Otherwise, the groundwater seepage
may be handled by employing standard methods, such as

pumping from sunps.

It should be pointed out that an artesian groundwater

pressure head exists within the permeable granular type of
material which underlies the cohesive glacial till, in

this investigated general area. The measured artesian
pressure head was found to be 3 ft. (B.H.#10B) and 4 ft.
(B.H.#14) above groundlevel. Although the invert elevation
of this culvert is within the cohesive glacial till stratum,
the posegibility of ground heave and excavation blow-up exists
when the bottom of the excavations is reascnably close

to the boundary between the cohesive glacial till and the
underlying permeable deposit, particularly in the vicinity of
B.H.#14 location. It is therefore, recommended that the

* 4w wa /8




excavations be carried out in a relatively short period
of time and be backfilled immediately after the completion
of the culvert construction, in order to prevent any
possible basal heave problems. It is believed that if the
structure is constructed continuously from the outfall end,
drainage in the critical zones will occur, this could
alleviate the dewatering problems considerably. Backfill
for the culvert excavations should comply with currently
used Ministry standards.

It is believed that an alternate proposal of
constructing a corrugated steel pipe culvert at this
location warrants serious consideration. A structure of this

type will provide the following advantages:

1. The special measures required due to the presence
of soft pocket at B.H.#1ll and #11A location, as
mentioned previously could be eliminated.

2, 'The speed of construction that can be effected
with this type of structure will help to minimize
the possibility of basal heave or other groundwater
problems.,

3. The flexible nature of the structure will tolerate

any possible differential settlements.

6.3) Culvert No, 2:
At this location it is proposed to construct an

open type rigid frame concrete culvert. The proposed

invert elevation of this structure will be at elevation

+476 ft, at the north end (inlet) and + 473 ft., at the south
end (outlet). At these grades culvert no,., 2 will be located
about 4 ft. to 3 ft, below the existing ground level. The
excavations for the footings of the structure will extend well
below the groundwater level recorded during the period of the
field investigation.

At this site the structure will be located within

~the relatively impervious, cohesive glacial till type subsoil.
The structure will be supported on spread footings founded

at about 4 ft. below the proposed invert elevation, i.e.
footing base elevation of 472 ft, to 469 ft. A safe bearing

o o
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pressure of 2 t.s.f. may be used for foundation design.

A minimun of 4 ft. of earth cover should be
provided to the underside of the footings against frost
action.

It is believed that the water in the channel
will be rerouted during the construction of the culvert.

The cohesive glacial till subsoil is relatively impervious
in nature. During construction any seepage water into

the excavations can be handled by standard methods, such

as pumping from sumps. Backfill for the culvert excavations
should comply with currently used Ministry standards.

The culvert will be designed as a rigid frame.
Therefore, a coefficient of earth pressure at rest (Ko) of
0.5 should be assumed for the granular backfill behina the
wall, when designing the wall sections. In addition, the
design should incorporate the full effect of the surcharge
located above the walls. In computing the horizontal
resistance of the footings, a coefficient of friction of
2500 p.s.f. may be used between the concrete surface and the
glacial till.

7. MISCELLANEOUS:
The field work performed during the period of
July 17 to 23/74 and Sept. 18-26/74 and was supervised by :

Mr. V. Korlu,Project Engineer, who also prepared this Report.

Equipment was owned and operated by Master Soil
Investigation of Toronto.

The investigation was carried out under the general
supervision of Mr. M. Devata, Supervising Engineer, who also

e

reviewed this report. g  ;wme
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Project Engineer. & vy, gonRLU

A

) oA
“?O%-'uw S .
P2
LAY

g / P

é/Viw/ A VTN

M. Devata, P. Eng.,
VK/mj Supervising Engineer.
October, 1974.

I



A P P E ND T

X




QFfFICE REPORY ON_SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

ENGINEERING SERVICES BRANCH-GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD CF BOREHOLE N¢ 1

wp_ 127-66-8% & 38 LOCATION Co-oxds. 15,849,825 N3 963,025 E. ORIGINATED BY VK
DIST. 6 HwY, 410 BORING DATE  July 17, 1974 COMPILED BY VK
DATUM Geodetic BOREHOLE TYPE Auger & sample with CME 45 CHECKED BY Za :..,
Fl = DYNAMIC CONE PENETRATION LIQUID UMIT  mearn Wy b
SOIL_PROFILE SAMPLES b |RESISTANCE PLOT PLASTIC LIMIT s | = 5
6l « B 70 40 . 80 B0 100 WATER CONTENT—.W | Z i
ELEV Efwiw ! 21 g2 [SHEAR STRENGTH wp w Wy = | REMARKS
&m DESCRIPTION 2121 = < B 1o unconeneD + FIELD VANE ¥
@l 217 171 & e ouick tRiaxiaL  x tas VANE | WATER CONTENT % .
500.9 Ground Level » Z {emey 400 800 1200 1600 2000 10 20 30 GR SA.51.C1
0.05ilty sand, trace of {-° w00
elay & organics. T S8 716 o 2 55 37 ¢
493,9 Y N
7.0 1Ret .mix.0f clayey silg® 7377733 5 O]
sand and gravel A i 33 31 480 < hd 7 36 47 10
Glacial Till * H
5 1.88 1 Okt
1 N
480.9 o i i 17 29 39 15
20.0|Silty sand, some Dofliss L 87} 480 © 13 63 (24)
gravel. - v
475.4 Verv Dense . .1 8 5% 1130

25.5 End of Borehole

470

20
15 ¢-5 % STRAIN AT FAILURE
e



MINISTRY OF TRANSPORTATION AND COMMUN!CAT!ONS—ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOR MECHAN!CSI SECTION

RECORD CF BOREHOLE N2 2

Of FICE REPORT 01\8?1 EXPLORATION

WP 127-66-8% & 38 LOCATION Co-ords. 15,849,937 N; 963,175 E. ORIGINATED BYVK
pisT. 6 Hwy 410 BORING DATE _ July 18, 1974 COMPILED BY__ VK
DATUM Geodetic BORFHOLE TYPE Auger & Sample with CME 45 CHECKED BY .0 7
o ADYNAMIC CONE PENETRATION LIQUID UMIT Wy s
SOIL_PROFILE SAMPLES 1 & |resistance pioT PLASTIC LIMIT W | &= 35
ol « al 2 704080 _do_ 100 ] WATER CONTENT—w | Z &
ELEV alwlw | 3] g |SHEAR STRENGTH wy w oW 3 | REMARKS
SEPTH DESCRIPTION 12 -1 2 B | © UNCONFINED + FELD VANE y
DE el 27 € le ouick TriaxiaL  x (aB vANE | WATER CONTENT Ya Y,
498.8 Cround Level " Z EMEV, 400 800 1200 1600 2010 10 20 30 GR SA.51.CL.
0.0 Het.mix.of clayey o2 ki
silt, sand & gravel :3"-;” 1 ;.88
4 88 7 o—H
Glacial Till Al +H3
s a3 S8 1 T] 490 4 29 53 14
+i4
+-o-
Very Stiff to Hard 3 28 3 +13 X
5 55 19
6 55 | 451 480 \ O 16 28 42 14
R ;
7 15551 Z ]
1752 -
ORI d,trace of
473,13 gr:xv?&sgyav.r@?gegm s i 58 67 ) % 38 48 9
25.5 End of Borehole

470

20
1545 % STRAIN AT FAILURE
10



CEFICE REPORT ON SO1IL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS- ONTARIO

ENGINEERING SERVICES BRANCH-GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 3
wp_ 127-66-8F & 38 LOCATION Co—ords. 15,850,058 N; 963,333 E. ORIGINATED BY VK
pist__ 5 Hwy. 410 BORING DATE  July 18, 1974 COMPILED BY VK
DATUM __ Geodetic BOREHOLE TYPE Auger & Sample with CME 45 CHECKED BY 2. o
SOIL PROFILE SAMPLES bl DYMAMIC CONE PENETRATION LQUID UMIT W), =
= IRESISTANCE PLOT PLASTIC LIMIT —Wp | = 15
ol « ol o3 20 40 60 80 140 WATER CONTENT_W | Z 5
ELEV glw| w21 8 [SHEAR STRENGTH we W w, 2 | REMARKS
DEPTH DESCRIPTION 12 > | S 8 |0 UNCONFINED  + FIELD VANE y
2 E2 R & e quick TRIAXIAL x 1AB vane | WATER CONTENT % o
500.3; Ground Level - £ JELEV. 1 20 30 GR SA.S1.CL
0.0 |0rganic clayey silt, 201 ‘\
sand & £ill. T 13 N o
493.3 | Firm to Stiff Z 155 1% < a0 170 38 58 4
7.0 lget. mix.of clayey A TTEs 30
silt, sand & gravel |o 7 oo 490 ~ e 7 31 48 14
[ PR
glacial 111 M <:_..—w-’
'-'n e
e [sE T ] q ted 9 36 45 10
Very Stiff to Hard ’OL 7 88 27
:'f g g 19 480 Tt 9 31 49 11
::ﬁ
474,8 wala "ss | 22
25.5 End of Borehole
470

20
15495 % STRAIN AT FAILURE
10




OfFICE REPORY ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND CCMMUNICAT!ONS—ONTAR!O

ENGINEERING SERVICES

BRANCH - GEQTECHNICAL OFFICE - 50OIL MECHANICS SECTION

RECORD OF BOREHOLE N2 4
wWE 127-66-8% & 38 LOCATION Co~ords. 15,850,179 N; 963,492 E. ORIGINATED BYVK
DIST___6 HwY. _410 BORING DATE July 18, 1974 COMPILED BY VK
DATUM Geodetic BOREMOLE TYPE Auger and sample with CME 45 CHECKED BY 2.7
\ = DYNAMIC CONE PENETRATION LIQUID LIMIT  —emeeWy [
SOIL PROFILE SAMPLES A RO s LiQuD Liwir o -
ol « al = 204040 4o 150 | WATER CONTENTw | 25
ELEV &lwlw | 2] 9 [SHEAR STRENGTH Wy W W 2 | REMARKS
BEPTH DESCRIPTION slE | > [ €1 & o unconrneD + FIELD VANE y
)27 £ e QUICK TRIAXIAL X LAB VANE | WATER CONTENT % "
496.4 Cround Level v Z | eLev , 10 20 30 GR SA S1.CL
0.0 lget .mix,of ;.9_'5 ]
ety
clayey silt, ] e e K> 123 58 18
N R . 01
sand & gravelum&rgwﬂa-_b. : 490 Q
glacial till Crey o{"_o- 3 .85 130 |
O T T T — P .
va
Very Stiff to Hard op2 | S5 L 4d X
[ 58 37 480 o b 18 34 40 8
7_1s8s | 3%
8 85 .1103 O 4
470.9 5 158 I11A
25.5 End of Borehole 470

20 '
1565 % STRAIN AT FALURE
10




CFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

ENGINEERING SERVICES BRANCH - GEOQTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 5

WP 127-66-8F% & 38 LOCATION Co-ords. 15,850,304 N; 963,654 E, ORIGINATED BYVK
pist.__6 Hwy, __ 410 BORING DATE _ July 22, 1974 COMPILED BY__ VK
DATUM Geodetic BOREHOLE TYPE Auger and sample with CME 45 CHECKED 8Y .,,,f_/_*:,m
SO PROFILE SAMPLES & DYNAMIC CONE PENETRATION LIQUID LIMIT ey b
% {RESISTANCE PLOT PLASTIC LIMIT womnWe '::6
Ol « ol Jo_ 4o 8o #0100 | WATER CONTENTW | Z 5 |
ELEV glw | w 3] 2 [SHEAR STRENGTH we w Wy Z | REMARKS
BEFTH DESCRIPTION 12| > | 2] g |© UNCONRNED + FIELD VANE y
o ﬁ M & |e QUICK TRIAXIAL X 1AB VANE | WATER CONTENT % o
493,2 Ground Level I Z FEEV. 400 800 1200 1600 2000 10 20 310 GR SA.51.CL
0.0 Clayey silt,sand and ;,,
trace of gravel. Sl ITES 3] 490
Ao 1.
Glacial Till B R \Q ® © Frf et 130 54 15
Soft to Very Stiff [l +
y ] (?L.3
av.
e AR AL
480.2 , . 1 88 116 480 B &
13,0 |silty sand with grave] - I"55g 5 [} 1 3361 5
& trace of clay. -
R [N Ak
Compact to Very Dense| . fdmi-55.1.26
. 479
467.7 N 4 58 A9 O 37 46 (17) |
26.5 End of Borehole
460

20
15¢-5 % STRAIN AT FAILURE
10



OFFICE REPORT OM SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—-ONTARIO

ENGINEERING

SERVICES BRANCH- GEOTECHNICAL OFFICE - 301 MECHANICS SECTION

RECORD OF BOREHOLE N2 6

DIST, 6. HWY. _410 BORING DATE _ yuiy 22, 1974 COMPILED BY___ VK
o
DATUM CGeodetic BOREHOLE TYPE Auger and sample with CME 45 CHECKED BY 2
. A o« DYNAMIC CONE PENETRATION LIGQUID LIMIT W [one
SOIL PROFILE 1 SAMPLES E RESISTANCE PLOT PLASTIC LIMIT —wp | = (:g
ol « el 3 7040 _eo 80 100 | WATER CONTENT..W | Z T
ELEV glwlw | 3] 2 [SHEAR STRENGTH we w wy Z | REMARKS
o, s ¥ e
W DESCRIPTION mlEgo- 1 g 3 10 UNCONFINED + FIELD VANE J 7
x % B & ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT % "
489.7 Ground Level v Z lemv 10 20 30 GRSASI.CL
0.0 ot ot ; A ¥
et.mixture o .- ml 35 15
- - Browny nof T gE TR O bt 523 54 18
Grey R
clayey silt el SS ¢ 18
*419:“2*53%3“ M..’.._ o _laus = 4R0 Y
0.5 |sandy silt TTH S8..1.25 17 31 46 &
473.70  compact __||-|JsTssTyE g 012 85 3
16.0 land gravel - ')9
glacial till "‘;, e Tes TTEey 470
o
Very Stiff to Hard .
464,21 oY B BT B ol 6 38 46 10
25.51 End of Borehole |
460

20
15 ¢-5 % STRAIN AT FAILURE
10



OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - 501 MECHANICS SECTION

RECORD CF BOREHOLE N2 7

WP, 127-66-7% & 38 LOCATION Co~ords. 15,850,552 N; 963,975 E. ORIGINATED BYVK
DIST. 6 Hwy. 410 BORING DATE _ July 22, 1974 COMPILED BY___ VK
DATUM Geodetic BOREHOLE TYPE Auger and sample with CME 45 CHECKED BY {,, ol
SO PROFILE SAMPLES & DYHAMIC CONE PENETRATION LIQUID LIMIT  —e—Wy T
&= JRESISTANCE PLOT PLASTIC LIMIT e We | = (5
&l o ol o3 Zo__40_ 60 g0 100 | WATER CONTENT_.W | Z &
Flw| w21 2 {[SHEAR STRENGTH Wp w w, Z | REMARKS
ELEV. o0 < s Z e e i
SEPTH DESCRIPTION 2l =1 > 1 2] 8 o unconmneD + FIELD VANE y
elz |7 ] % e quick TRiaxiAL X 1aB vang | WATER CONTENT % "
485.4 Ground Level v Z | FLey, i 20 30 GR SA.SI.CL.
0.0 et mixture of :“:;"'“
480. 4 o1 88 [ 1T o 11 20 48 21
e 4 le1lty sand ~ Denge N TR < o 049 48 3
7.0 jclayey silt, sand & fp.‘ 371 8§ [ 52 M\<‘\> o i 9 42 40 9
gravel 2" M ) 5
glacial till &% : : I e
s
Rl BN TR T e 0 g 529 51 15
e
Py
Stiff to Hard ) R BT o bt 18 36 37 9
‘.":'A
459.9 WNTTTTSs TRl ssn
25.5 End of Borehole

20
159-5 % STRAIN AT FAILURE
10
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OFFICE REPORT ON SO EXPLORAT!

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

ENGINEERING SERVICES BRANCH- GEQTECHNICAL QFFICE - 50OIL MECHANICS SECTION

RECORD OF BOREHOLE N2 8
WP_ 127-66-3% & 38 LOCATION Co-ords. 15,851,213 N3 964,750 E. ORIGINATED BYVK
DIST,... 6 HwY, _410 BORING DATE  July 23, 1974 COMPILED BY VK
DATUM Geodetic BOREHOLE TYPE Auger and sauwple with CME 45 CHECKED BY 2 T
501L PROFILE SAMPLES & JOYNAMIC CONE PENETRATION LIQUID LIMIT W o
% IRESISTANCE PLOT PLASTIC LIMIT W |+ 15
ol o B 20 4o eo 8o 1o WATER CONTENT..W | Z
ELEV afw! w | 21 9 [SHEAR STRENGTH we w Wy Z | REMARKS
SEPTR DESCRIPTION s1= > 12} 8 o unconmned .+ FIELD VANE ° y
el 27 1] S | e ouick TrRiAXAL X LAB vANE | WATER CONTENT % "
480.1 Cround Level % Z | ELEV. 1020 30 GR SA.51.CY
0.0 |Clayey silt,sand and 4ol
trace of gravel.
Fill STy
2..1.58 51 7 Ho—
472.1 Firm +
8.0 Het.mix.of Q 2 S8 37 470 i
Brown % -
clayey silt, =—---—1xo![4 |85 BT K P S— 8 18 54 20
Grey |- 7, e
sand and H N S5 140
[ AR
gravel ;;._f
o
glacial till 'v‘ G T €5 T160] 460 &t 2 26 64 B
L B
T
Hard 1700
455.1 ar AP s ammcromme 19
25.0 Fnd of Borehole
450

20
15¢-5 % STRAIN AT FAILURE
10



OQFFICE REPOAT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

ENGINEERING SERVICES BRANCH - GEQTECHNICAL CFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 9

I WP 127-66-3F & 38 LOCATION Co-ords. 15,851,160 N; 964,854 E, ORIGINATED 8Y VK
DIST___§6 HWY. 410 BORING DATE  yuly 23, 1974 COMPILED BY___ VK
DATUM Geoderic BOREHOLE TYPE Auger and sample with CME 45 CHECKED BY _.,_'Zi;ﬁj;_

& DYNAMIC CONE PENETRATION LIQUID LIMIT W e
SO PROFILE ' SAMPLES = [resistance pior PLASTIC LIMIT s | = 5
Ol ol 3 7040 _co  Bo_ 100  JWATER CONTENT—W | Z 4,
ELEV Elwlw 3] 8 [SHEAR STRENGTH e w Wy = | REMARKS
CEPTH DESCRIPTION w12 > 1 €] 8 ]o unconrinep + FIELD VANE Ay
H el 217 1] % e ouick TRIAXIAL X A8 vane | WATER CONTENT % ”
476.1 Ground Level % £ {eLev 0 20 30 GR.SA 51.CL.
0.0{Clayey silt,sand and -
trace of gravel. 1_.i. 88 &
. 4 2 24 51 23
469.1 Fill Firm 2 55 8, 470 b
7 A 3 4 8 14 55 23
7.0 [Het.mix.of _B_EO,}*T_,,';'-- 3 5% ; 93 Mk O
clayey silt, Grey '._':;: 4.1.55 | 64 P D b 7 25 59 9
sand and L RSN T
gravel o 4RO
“Ea
lacial ti1l ‘v
gac oo 8788 1139 " 11 24 51 14
Y
)
-,
450.6 Fard o7 ss s
i
25.5 Fnd of Borehole ik

20
15¢-5 % STRAIN AT FAILURE
10



QFFICE REPORT ON SO EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-~ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 10
LOCATION Co-ords. 15,849,840 N; 963,005 E, ORIGINATED BY _VE
W.P. 127-66-% & 38 BORING DATE Sept. 18, 1974 COMPILED BY VK
DATUM Geodetie BOREHOLE TYPE _Auper and sample with CME 45 CHECKED BY.._,,_..{,:ML
SOIL PROFILE SAMPLES OYNAMIC FENETRATION RESISTANCE JLIQUIAD UMIT —eeeWy
= w laiowss roor PLASTIC UMIT Wy | >
&1 o 81 g 20 40 60 80 100 }WATER CONTENT_.W =2
ELEV ElwW | w | &) & [SHEAR STRENGTH P.5.F. We w Wy @ & § REMARKS
BEBTH DESCRIPTION 12| > | 2] = |0 unconmneD + FIELD VANE “
= al 217 1 2] L |e Quick TRIAXIAL X LAB VANE | WATER CONTENT %| ¥
501.1 Ground Level v @ b 10 20 39 P.C.FIGRISA.SI.CL.
0.0|Het.mix. of - UUE \ -
¢layey silt, PR EN S A2
sand and Brown _| ;,.l 2 ;. 88 .17 O t—t—1 5 31 48 14
N Grey |~} 3| 88 15
gravel. -.;:a T = 1 4en g - ‘
Glacial Till 0 NN A Z -
)
v 6 Ss 12 '1\ Orrrrperned
col T T ss T
Stiff to Hard e 1 400 D
R e e o 25 41 30 4
o m—
N
A74.6 el 91 8s 174
26.5 End of Borehole
470

20
154-5 % STRAIN AT FAILURE
10



OFFICE REPORT aSOIi EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OQFFICE
RECORD OF BOREHOLE N2 10A
JoB LOCATION Co-ords. 15,849,878 W; 963,055 E. ORIGINATED BY _VK
WP 127-66-3%% & 38 BORING DATE Sept. 19, 1974 COMPILED BY VK
DATUM Geodetic BOREHOLE TYPE _Auger and Sample with CME 45 CHECKED BY /0 L7
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT sy
— W 1BLOWS/ FOOT PLASTIC LIMIT Wy | &
Ol « QI = N e WATER CONTENT—w | Z &
puat Q Y, Dz
ELEV Bl oW | @ |SHEAR STRENGTH P.SF. we w wy ® | REMARKS
BEFTH DESCRIPTION G120 > | €] » |o unconeme + FIELD VANE e
el 217 F | W |e Ouick TRIAXIAL  x LAB VANE | WATER CONTENT %}
501.1 Ground Level © @m | 10 20 30 P.C.FIGRESA SI CL
0.0 A lvivy SEai M g
Het.,mix.of
55 113
clayey silt, TRV PR
sand and 53 12
1 s | 16] 490 —
grave €5 5
glacial till T
484,11 Stiff to Very Stiff |,.:+ 58 2 OF—H 9 32 42 17
17.0/s51lty sand & gravell | ™57 g3 a

479.6 Loose to Compact 3 TE Ty 480

21.5 End of Borehole

470

20 .
1S¢-5 % STRAIN AT FAILURE
10



OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

JOB

W.P,

127-66-%7 & 38

RECORD OF BOREHOLE N2 108

LOCATION

Co-ords. 15,849,885 N3

963, 049 E.

BORING DATE

DATUM Geodetic

Sept., 24, 1974

BOREMOLE TYPE Auger and sample with CME 45

FOUNDATIONS OFFICE

ORIGINATED BY VK
COMPILED BY VK

CHECKED BY .2/ 7

SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT — W,
— W 1BLOWS/ FOOT PLASTIC LIMIT wel &
Of o 8l & et WATER CONTENT_w | X &
. = Q Y, g
ELEV Y w u- vi §SHEAR STRENGTH P.S.F. We w Wy @ i | REMARKS
ISW DESCRIPTION 2 B R = O UNCONFINED + FIELD VANE il
12N % L |e QUICK TRIAXIAL % 1AB VANE | WATER CONTENT %] ¥ Y}304.5
501.5 Ground Level v @ s 400 800 1200 1600 2000 10 20 30 P.C Hicr SA.S1.CL.
0.0 23 560
Het.mix. of v _“ T T PR Q o 124 8 25 50 17
clayey silt, .o [CL T TTTEE 3= o 161 |13 28 48 11
- Browm ja i
sand and Grey °f k] TH i . g
gravel Vol e | pu| 490 Y P ——— 146 || 8 31 46 15
el 5 W PR 1 Py
glacial till Fol T v & 1 0 byt 141 |} 9 25 50 16
E
Stiff to Hard DU A e I *2 ) 141
481.0 w2, 480 fox py Blamr.s
20.5{ End of Borehole plezometer
tip elev.
470

20
1545 % STRAIN AT FAILURE
10



OFFICE REPORT ON _SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS- ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE

N2 11

FOUNDATIONS OFFICE

j08 LOCATION ___Co-ords. 15,849,954 ¥y 963,154 E. ORIGINATED BY VK ___
W.P. 127&66-@ & 38 BORING DATE Sept., 19, 1974 COMPILED BY VK
DATUM Geodetic BOREHOLE TYPE Auger and sample with CME 45 "CHECKED BY o/
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT s Wy
— W BLOWS/ FOOT —mree——— IPLASTIC LIMIT emeWp P
51 . ol = 20 40 60 80 100  P\WATER CONTENT..W =57
ELEV Slw|w | 2| W [SHEAR STRENGTH F.5.F. Wi w  w P 2E] REMARKS
SEFTH DESCRIPTION 5121 = 1 g] > o unconrmen + FIELD VANE ° ' @
@l 21" | B] © |eouck Triaxial  x 1as vane | WATER CONTENT %} Y
500,2 Ground Level s o e 400 8OO 1200 1600 2000 10 20 30 P.C.FIGR SA.5!.CL.
Ta T
0.0 o e s
Het. mix. of A TSES 5 m!y .
clayey silt, Brown -"’ 1778811 Fe] 0
sand and Grey 15| 2185} 10 b
X o 490 W
o RS g
gravel s +1.5
v . }.5 1 88 2 ' &t 12 26 52 104
':":' [ +1.5
glacial till s - 2 1.5
wal2 1 ss 4 1.5 O
Soft to Stiff 480 P =
AE s 0 4
-D~‘. \
w “"'--.\
473.7 DLICH BT (A R
26.5 End of Borehole
476

20
150-5 % STRAIN AT FAILURE
.10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—-ONTARIO

QOFFICE REPORT ON SOIL EXPLORATION

DESIGN SERVICES BRAMNCH FOUNDATIONS OQFFICE
RECORD OF BOREHOLE N2 11A
JOB LOCATION _ Co-ords, 15,849,960 W3 963,163 E. ORIGINATED BY VK
W.P, 127-66-31 & 38 BORING DATE Sept. 24, 1974 COMPILED BY VK
DATUM Geodetic BOREHOLE TYPE _ Auger and sample with CME 45 CHECKED BY % 7~
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT Wy
= W BLOWS / FOOT e e IPLASTIC LMIT W | 2
o QY = . WATER CONTENT.W | =2 &
O o & w L 2 f L 5%
ELEV W w ] o ISHEAR STRENGTH P.5.F We w Wy @ o | REMARKS
SEFTH DESCRIPTION - B RS =~ 10 UNCONFINED + FIELD VANE Qo
el 217 18] & |e cuck TRIAxaL  x 1AB vane | WATER CONTENT %}
500,21 Ground Level © @ W 400 800 1200 1600 2000 10 20 30 P.C FIGRSA.SICL
e S00 -
Het.mix. of
et.mix. o ;?‘:3 AR - 107,_; 497 .2
clayey silt, .. Browm il T ‘
Grey |,
sand and 12 1w o] Pl o Ob—Hh 139 18 27 44 11
gravel. K S LA - O by 5 29 54 12
12 138 5 27 53 15
- svl 4 | TW | PH @t 7
Glaeial Ti1l A0 Pt
B
"
Soft to Stviff 5o o
4B0.2 L 3| Tk Pl | o] 1.5 o— 144
20.0 End of Borehole 450

20
59-5 % STRAIN AT FAILURE
10



. OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 12
JOB LOCATION Co-ords. 15,850,075 N; 963,312 F, ORIGINATED 8¥K
WP 127-66-%F & 38 BORING DATE Sept., 19, 1974 COMPILED BY VK
DATUM__ Geodetic BOREHOLE TYPE Auger znd sample with CME 45 CHECKED BY .20 25
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE §LIQUID LIMIT —rey
o w lsiows/ FooOT PLASTIC UMIT cWp |
&l » 8 g 20 40 60 80 100 WATER CONTENT.W | = %
ELEV alw| w | £] » [SHEAR STRENGTH P.S.F. wp w W @& ] REMARKS
BEETH DESCRIPTION 120> 2] > |o unconemen + FIELD VANE e
& R E’) “ Lo QUICK TRIAXIAL X (AB VANE | WATER CONTENT %! ¥
500.1 Ground Level e & w i 20 30 P.C.FIGR SA 51 CL
0.0{Clayey silt,some sand Rl
& gravel & organics T e Z or
fill Soft ; 7.%
a0 s BT 8 owqmmn& )1
- . 1 -
Het. mix.of”)}m@_!"j- 37788 31 ~ = | -ﬁg- 3 20 66 1Y
clayey silt, Grey 5;: 7 35 57 490
sand and ;5_- e TS
gravel SRS T ] of +—t
LN
glacial till o] 7 88| 75 >
ol 480 e
Sl Rl ss | 24 <
Very Stiff to Hard |47 el
473,86 N 9 Y 55 I fo) 14 33 43 14
26.5 End of Borehole
470

20
15-9-5 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND CdMMUN!CAT!ONS—ONTARlO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N2 13

FOUNDATIONS OFFIiCE

OFFICE REFORT ON SON EXPLORATION

Jos LOCATION _ Co-ords, 15,850,195 N; 963,470 E, ORIGINATED BY VK
WP 127-66-3% & 38 BORING DATE __ sepr, 20, 1974 COMPILED 8Y__ VK
DATUM Geodetic BOREHOLE TYPE Auger and sample with CME 45 CHECKED BY o7 o7
SOIL PROFILE SAMPLES DYNAMIC PEMETRATION RESISTANCE JLIQUID LIMIT e W
= W 1BLOWS/ FOOT PLASTIC LIMIT W bt
&l « 81 20 4D 60 80 100 [\WATER CONTENT——w | % &
ELEY &|lw|w | & A [SHEAR STRENGTH P.SF. we w w25 T remarks
. . | & |
DEPTH DESCRIPTION S 2] > | @ > §o UNCONRINED + FIELD VANE o
@l 21" c% w e Quick TRiAXIAL X 1AB vANE | WATER CONTENT %} ¥
496.8 Ground Level v & w 10 20 30 P.C FIGR SA.S1.CL
0.0 g Y735E
Het. mix. of :%q 7 55 5% IMHH“
clayey silt, _ﬁfSEUL- g 2 1SS 1871 e **“““-~wm;, O bt 3 29 56 12
Grey|'af 3 155 77 L]
sand and
4 Ss 33
gravel
5 188 17259 \L b
glacial till 5 188 ¥ 480 s
s 66
Very Stiff to Hard LS ?
475.3 8 185 (182 O b—t B 37 44 11
21,5 End of Borehole
470

20
1545 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

OFFICE REPCAT Oi SO EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS QFFICE
RECORD OF BOREHOLE N© 14
JOB LOCATION Co-ords, 15,850,320 N; 963,632 E, ORIGINATED BY VK
WP 127-66-%F & 38 BORING DATE Sept. 23, 1974 COMPILED 8Y___ VK
DATUM Geodetic BOREHOLE TYPE Auger and sample with CME 45 CHECKED 8y 7 7o
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE [LIQUID LIMIT ~eeeee®t
- W BLOWS / FOOT mmmmmmemssmsmen— § PLASTIC (IMIT wel &
&l o 81 & 20 40 60 80 100 | \WATER CONTENT..wW = Cr;}
ELEV afw W vv JSHEAR STRENGTH P.S.F, W w Wy & o | REMARKS
ISEW DESCRIPTION =3 B N = | © UNCONFINED + FIELD VANE
el 217 1] % |e quick TriaxAL  x 1A vANE | WATER CONTENT %1 | 7
493.1 Ground Level v @ - 10 20 30 gy lor 54 .51 CL.
0.0 Het. mix. of
i ss | a 49 ~]
clayey Sﬂ;t’___,_..... 53 116 \\<y’ O by 5 21 58 16
gand and : 3 8 48 ‘/”
gravel - giacial tiilv 4p4..L88 [ 17 ‘7 . Ot § 3 36 6110
478.1 | Stiff to Hard fi 5 155 1131 480 & %} 480.1
: ik - X881
15:0 1 41ty sand with s ls 7 ° 10772 (28)
gravel. 7.188 113 ¢ ) 0 66 (34)
473
Compact 8 A28 2l P2 47341
470 S e N
466.6 -1 9 58 24 Q 8 38 31 13
26.5 End of Borehole
460

20
154-5 % STRAIN AT FAILURE
10




OFFICE REPORT ON SOl EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS

OFFICE

RECORD OF BOREHOLE N2 14 A
JoB LOCATION Co-ords, 15,850,298 N; 963,590 E. ORIGINATED gy VK
WP 127-66-89-8& 38 BORING DATE Sept., 20, 1974 COMPILED BY_ VK
DATUM Geodetic BOREHOLE TYPE Auger and sample with CME 43 CHECKED BY .20
SOIL PROEILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT ————Wi
= gl 4 JBLOWS/ FOOT PLASTIC LMIT ——wp | 2
b Q141 .« . \ ) , WATER CONTENT.w | 50 &
Hip = o] i : - W w 22 R
ELEV afalw L @ JSHEAR STRENGTH P.5.F. ] w L mg EMARKS
W DESCRIPTION =1z > 19 w10 UNCONFINED + FIELD VANE
21" % & e ouick TRIAXIAL  x 148 vANE | WATER CONTENT %] Y
494, 0 Ground Level w0 o u 10 20 30 P.CYFIGRSA SI.CL.
0.0|Het, mix. of e :
it 3
clayey silet, P2 o 490
Brown |y 2 85 1.6l © pooctond
sand and Grey E-_:}: ) T3 50
gravel. h&":f_ L T8s 1720
»
-qn
glacial rill 213 ss 16 480 ) i 7 3352 8
477.0, Very Stiff to Hard (“2}6 185 |15
17.0] Silty sand & traces B
of gravel. Compact . 1 58 20 o 4 63 29 4
472.5 to Dense " 188 ] 44
21.5 End of Borehole 470

20 :
154-5 % STRAIN AT FAILURE
10




OFFICE REPORT Gi SO EXPLORATION

MINISTRY OF TRANSPORTATION AND CCMMUN(CANONS—ONTAR!O

DESIGN SERVICES BRANCH

FOUNQATIONS QOFFICE

RECORD OF BOREHOLE N2 148

josg LOCATION___ Co-ords. 15,850,350 N; 963,670 E. ORIGINATED BY VK
WP 127-66-37 & 38 BORING DATE Sept. 20, 1974 COMPILED BY_VK
DATUM Geodetic BOREHOLE TYPE _Auger and sawple wirh OME 45 CHECKED BY .2 "
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUAD UIMIT s W,
= w leiows/ FooOT PLASTIC LIMIT wWp | 2
&1 o 8l &8 N S WATER CONTENT—W | = &
ELEV Elw ) w &l & [SHEAR STRENGTH P.S.F. we w Wy @ W] REMARKS
. . e e
BEETH DESCRIPTION S1E21 21281 > |o unconemen + FIELD VANE o
el 2|7 1 Z ] @ |equick TRIAXIAL  x 1A8 VANE | WATER CONTENT %] ¥
492,8 Ground Level v = s 10 20 30 P.OYFIGR.5A.51.CL.
0.0 | Het.mix. of > =
sl EsT R Y 490
clayey silt, ol :
_]}‘E_om_'_“_ 2 gs 32 o QY T S—"
sand and L KTV,
gravel CGlacial Ti11|u ™1 T8 19
v s rEe T 480
477.8 ery Stiff to Hard |7, 3 o g 6 33 51 1
15.0 | Silty sand & trace L6 185 117 o 8 52 (40)
of gravel, 7 BE 75
471.3 Compact to Dense a TS T
21.5 End of Borehole 470

20
159-5 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—-ONTARIO

QFFICE REPORT ON SOIL EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 15
JOR LOCATION Co-ords. 15,850,“&4 Ns 963,790 E. ORIGINATED BYVK
WP 127-66-37 & 38 BORING DATE Sept. 23, 1974 COMPILED BY VE__
DATUM Geodetic BOREHOLE TYPE _Auger and sarple with CME 45 CHECKED BY 2/~
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE {LIQUID UIMIT ey
e W dBLOWS/ FOOT e | PLASTIC LIMAIT S Fins
5 o 91 & 20 40 60 80 10D LwateR CONTENT—W =3
ELEV ]w!w | 2] 3 [SHEAR STRENGTH P.SF. wp w v I @& | REMARKS
. i e |
SerTH DESCRIPTION 2 > 2] 5 o unconemen + FIELD VANE o
1217 18| © |e ovick tRiaxial x 148 vanE | WATER CONTENT %] Y
490,2 Ground Level 0 B | W _ 10 20 30  JpCyElGRSASI CL
0.0 | Het.mix.of clayey o % 430 &\ *
silt,sand & gravel, [“72[T T gg |74
Glacial Till K — ]
Very stife _ _BrownjiitZ 185 159 Lmy . 11 26 46 1
481.2 ! to Hard Crey | sl T 55 T35 — 0 it 3% 52 (14)
9.0 | $ilty sand with grav{ - Frre= 775 480 Z & 055 61 &
& seams of clayey T i
si1t. ,': 5 &8 16 (o] S|
N R o
Compact to Dense t. 7
471.2 W I I ) .
Clayey §ilt & svel o
468.7 BYEY Sjgrg BrEVE H! g lsge | &% 470 i [
21.5 End ¢f Borehole : <-J
465,2
25.0 End of Cone Test
460

20
1545 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
’ RECORD OF BOREHOLE N2 16
JOB LOCATION __ Co-ords, 15,850,569 N: 963,953 E. ORIGINATED BY VK
WP 127-66-3 & 38 BORING DATE Sept. 23, 1974 COMPILED BY VK
DATUM__Geodetic BOREHOLE TYPE Auger and sample with CME 45 CHECKED BY
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT —eeemey
o W BLOWS / FOOT e L PLASTIC LIMIT e Wp hasd
51 .. 9l = 20 40 60 80 100 FWATER CONTENT..W gﬁ
ELEV &lw | w | & & [SHEAR STRENGTH P.5.F. w w25 rEMARKS
™ e T |
SEFTE DESCRIPTION S121z 12| & |o unconmmen + FIELD VANE e
el 217 | & % | ouck TRIAXIAL X 1AB vANE | WATER CONTENT %} Y
486.9 Cround Level A =3 B 10 20 30 Jp cgrlGR SA.SI.CL.
0.0 | Het.mix.of clayey '-,‘.3;‘;,' Ed
silt,sand & gravel. |} TTES T4
i
479.4 Brown 2 . ss | 10] 480 ot ~ 3 34 57 16
N T LTS T 5 B
47%,3 g%%ggl?agompacgfggeg iR q: Lz <' ° 54052 3
10.0 S
(S 1
Glacial Till .;ﬂ_, 5 185 | 52 e & P—-t 9 27 52 12
e
o8l 6 EE 37V 470
Stiff to Hard Xop 7 1851 3%
465.4 2% IS TLE "ol 22 27 39 12

OFFICE REPORT ON SOR EXPLORATION

21.5 End of Porehole

460

20
155 % STRAIN AT FAILURE
10
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PLASTICITY INDEX

60

50

40

30

20

10

JULY 73

FF-5S-21

PLASTICITY CHART
GLACIAL TILL
HET MIXTURE OF CLAYEY SIT,
SAND & GRAVEL pd
CH z//////
Ci ?\3’
N
‘v
CL
‘>,//’/
®° ol / MH OH
st
. csoos0e o////
CL-Mio o]’ /
- L - M1 o}
77 ML | oL |
10 20 30 40 50 60 80 90 100
LIQUID LIMIT %
Fio ] WP, 127-66-37 & 33



PERCENT PASSING

100

¢

e

70

40

50

40

30

20

19

NOV. 73 FF-5-22

GRAIN SIZE DISTRIBUTION

UNIFIED SOiIL CLASSIFICATION SYSTEM
CLAY & SILT — SAND . . CRAVEL
_ Fine { Medium { Coarse Fine | Coorse

MINISTRY SIEVE DESIGNATION 270 200 MO 100 e05C 4030 20 16 108 4 Bt W W 2Ty

S A T )

'/ 1]

20

30
0 0
z
<
s0 &
-
Z
50 &
-

70

50

%0

100

HITTHE ! l i BN C it it
5 5 & 328 - o ™ o= o1 0-5 1-0 2 3 4 5 10 20 30 40 50 4070
< = @ o C (] [=] [~ S o - .

GRAMN SIZE IN MILLIMAETERS

F1G.72 WP, 127-66-% & 38



PERCENT PASSING

100

20

&0

70

-3
[~}

50

3o

20

10

GRAIN SIZE DISTRIBUTION

NOV. 73 FF-S$-22

UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine { Medium | Coorse Fine i Coorse
MINISTRY SIEVE DESIGNATION 2706 200 MO 10 (n50 40 20 20 14 108 : £ %' W 2"2%'”3;
T e | S
AR = - //
J: J—
;;f“"m 1%
v
174
/] o
i BiH. 5154 7
‘fl}»
BH.IBB /
Shb 30
/ '/
/)
Iy 40
i
/17
y
/ /JfE SILTM SAND .
/[,' H-B8.H.5 SAL6 TRACE|OF GRAVEL
= 7 :
.{! 70
/7
30
20
f 190
BHIH i i | P11 it T i
’c?', ‘é’ § §'§ - s 2 38 01 0-5 1.0 2 3 43 10 26 30 40 506070

GRAIN SIZE IN FAILUIMETERS

GL3A

WP, 127-66-3F & 38

RETAINED

PERCENT



PERCENT PASSING

‘ NOV. 73 FF-5-22

o ®

GRAIN SIZE DISTRIBUTION

_ UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine i Medium { Coarse Fing E Coarse
100 MINISTRY SIEVE DESIGNATION 770 200 140 %60 050 40 30 20 16 10 8 4 A A A 2”2&2”3;
/|
V4
s0 _ A / 19
/ /
0o - ; . ,/ // 20
SILTY SAND] WiTiH GRAVEL P
/
70 e 30
w/ /
60 el / 0
o
) /
50 / . / 50
/! ¢
/4~ BH.5|SR.9 ZilaH 6 54.4
10 % 69
/ Vs
e
30 o 70
% 25
20 . f'/ - ] g0
// /'/
A Prs
10 e 90
0 0
[T I 1 [ 1T1T] T o
3 S & 53 - « @ woa o) 05 1.0 2 3 4 5 12 206 30 40 506070
3 P! o o & P o s o o -

GRAIN SIZE N MIUIMETERS

TG. 38 : WP 127-86- 3 & 38

RETAINED

PERCEMT



"” D-%a {Rav. Jon

'N'=STANDARD PENETRATION RESISTANCE :

ARBREVIATIONS & SYMBOLS USED IN

THIS REPORT -

PENETRATION RESISTANCE

~ THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER

12 ICHES INTD THE SUBSOIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHLS.

BYNAMIC PENETRATION RESISTANCE :- THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, €0 DEGREE CGNE. FITTED

TO THE END QF DRILL RODS,

12 INCHES INTO THE SUBSOIL,

DESCRIPTION OF SOIL

THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

THE COMSISTENCY OF COMESIVE SOILS AND THE RELATIVE DENSITY OR DEMSENESS OF COMESIONLESS SOILS ARE DESCRIBED
M THE FOLLOWIHG TERMS : -

CONBISTERCY

VERY SOFT
SOFT

Fins
BTIFF
VERY STIFF
HARD

¢ LB/SQFT
0 ~ 250
250 - %00
500 ~ 1000
JOA0 « 2000
2000 - 4000
> 4000

TERMS TO BE USED IN DESCRIBING S5SOILS =

TRACE < 10% , SOME 10-25% , WITH 25-40% ,

Uy

Clu
CiD
cau
CAD

TYPE OF SAMPLE

5.5 SPLIT SPOON T W
¥.5. WASHED SAMPLE TP
s.T SLOTTED TUEBE SAMPLE 0.5,
AS. AUGER SAMPLE F.5
cs. CHUNK SAMPLE R.C

DENSENESS ‘N BLOWS / FT.
VERY LODSE 0 -4
LOOSE 4 - 10
COMPACT to - 30
DENSE 30 - 50
VERY DENSE > 80

> 40 % SILTY, SANDY, GRAVELLY, CLAYEY ETC.

THINWALL OTEN
THINWALL PISTON
DESTERBERG SAMPLE
FOIL SAMPLE

ROCK CORE

P H SAMPLE ADVANCED HYDRAULICALLY

PM, SAMPLE ADVANCED MANUALLY

SOIL TESTS

UNCONFINED COMPRESSION LV,

UNCONSOLIDATED UNDRAINED TRIAXIAL ) F.V.
CONSOLIDATED 1SOTROPIC UNDRAINED TRIAXIAL [
u " DRAINED " [

w“ ANISOTROPIC  UMDRAINED =
DRAINED "

" "

LABORATORY VANE
FIELD VAME
CONSOLIDATION
SENSITIVITY



FO-9b (Rev. Jon 73}

< £ xr

- X -

Cy

$u

Sy

ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

SOl PROPERTIES

UNIT WEIGHT OF 5011 (BULK DENSITY)
UHIT WEIGHT OF SCLID PARTICLES

URIT WEIGHT OF WATER

USIT DRY WEISBHT OF SO1L (DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

7_’!....
SPECIFIC GRAVITY OF SOLID PARTICLES Ge -,i,
w

VOID RATIO

POROSITY

WATER CONTENT

DEGREE OF SATURATION

LIQWD LIBNT

PLASTIC LT

PLASTICITY iNDEX

SHRINKAGE LIMIT

W ¥y
P

LIGIDITY INDEX =

-
COHSISTENCY INDEX = .El»i._mw :
P
VOID RATIO M LOOSEST STATE
VOID RATIO W DENSEST STATE
emmre
mas ~ € min

HELATIVE DEMSITY D 15 ALSO USED

DEHSITY INDEX =

HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE

YELOUITY OF FLOW

HYDRAULIC GRADIENT

COEEFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UMIT VOLUME

. - e
COEFFICIENT OF VOLUME CHANGE = o=
(i+e)bo

COEFFICIENT OF CONSOLIDATION

Ae

COMPRESSION INDEX » —m—timr
Alogw O

. TIME FACTOR = -E(f;w { d, DRAINAGE PATH )

- DEGREE OF CONSOLIDATION

SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPT IN TERMS OF
EEFECTIVE ANGLE OF EFFECTIVE STRESS

SHEARING RESISTANCE, | Ty ¢+ O tan ¢
OR FRICTION .

APPARENT COHESION

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION TywC,+ 0 tand

COEFFICIENT OF FRICTION
SENSITIVITY

N TERMS OF
TOTAL STRESS

,:axomr:\{m.;q_qc

GENERAL

o =3-1416
¢ . BASE OF NATURAL LOGARITHMS 27183
log, 0 oR Ing NATURAL LOGARITHM OF &

109,00 R 1090  LOGARITHY OF ¢ TO BASE 10

TIME

ACCELERATION DUE TO GRAVITY
VOLUME

WEIGHT

MOMENT

FACTOR OF BAFETY

nzE<O

STRESS AND STRAIM

PORE PRESSURE
HORMAL STRESS

SHEAR STRESS
LINEAR STRAIN
SHEAR STRAIN
POISSOR'S RATIO { J IS ALSO USBED)

MODULUS OF SHEAR DEFORMATION

KODULUS OF COMPRESSIBILITY
COEFFICIENT OF VISCOBITY

EARTH PRESSURE

d DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION

OF PRESSURE

o

ANGLE OF WALL FRICTION

K DIMENMSIONLESS COEFFICIERT TO BE USED WITRH VARIOUS
SUFFIXES IN EXPRESSIONS HEFERRING TO KORMAL STRESS

ON WALLS

K,, COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

" BREADTH OF FOUNDATION

B

L LENGTH OF FOUNDATION

D DEPTH OF FOUNDATION BENEATH GROUND

M DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
Y0 SPECIFIC GRAVITY., DEPTH AND COMESION ETC. IN THE
FORMULA FOR BEARING CAPACITY

ky MODULUS OF SUBGRADE REACTION

SLOPES

H VERTICAL HEIGHT OF SLOPE

D DEPTH BELOW TOE OF SLOPE YO HARD STRATUM

A ANGLE OF SLOPE TO HORIZONTAL

NORMAL EFFECTIVE STRESS (O 15 ALSO USED)

MODULUS OF LINEAR DEFORMATION { YOUNGS MDDULUS )
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SGLINTON _ AYE

310 ! 519 -
N
{os CULVERT $ Er”
| B/ CONE 3 ’f!
500 3 Bl
L3
8/ Ea
R RSN SN HWY_a03 .
ACIAL TILL T, (,‘
o U OF LAY
- Bl
I i g
” REG. MUN. OF PEEL
480 . I |
SILTY SAND i CITY OF MISSISSAUGA u’
“SOME GRAVEL I
..V, Dense - KEY PLAN
£70 470 t
[ PROP CULY.
LEGEND
<°I~ Bore Hole
gﬂ $2 e NSy
ELY ; 510 . oo e ~$— Dynamic Cone Peretrotion Resstance Test
} NION AVENUE EGEINTON ~AVENY " .
l T s = P pe & Bore Hele & Cone Test
OF CULVERT )
§/F CONE 2 . L Worer Lavess sstoblished at hime
00 ' 50 100 B/F CONE  spq §\ % N of field investigat-on, btwn July 17 &
= * ; P y—56—00 _;— Seot, 24,1974,
|- Piezometers.
Shie A PLANS @ Criginal Bere Hole Nos 1 ta? July, 1974
450 LACIAL TILL SCALE CO-ORDINATES
T EIT'LI::%E&OCF’RCA}AYEY s i 230 NO. | BLEVATIONT  opryy EAST
VEL |4 1 5009 15849825 953023
2 1988 15,849 937 983,175
3 500-3 15,850,038 943,333
i 2964 5,850,179 253292
pay [ 4932 15,650,304 782654
! - ¢ dmp | asem | s
. ; Lt - 15,850, '
10B 1A s 2801 15851213 964750
AT P N T 10, 10ALT s Tl 112 13 iu%m (148 $8 $9 3 476°1 15851260 782854
o TRACES OF GRAVEL & CLAY Y < RAM$ N-EN 5 $ ; , 104 5011 15,849,378 963055
470 - ¥ Dense - - - 470 510 PR SoE \ S ELY S10 198 5015 15,845,885 98304
e / : PROPOSED| |GRADE R { 'E}i‘zA Eg‘g-_% %%EEE%‘;‘% Zﬁ-’-?:
{ 1 B 850075 63,3}
B/F CONE ] 1 b THWY. 410 SB.L. 13 4558 15,855,195 763,270
SECTION B-8 5 o § ransrer £ w0 oy k) | i
; - : : 500 00 500 e 4528 E5.850,350 963370
is 490-2 15850444 $63.750
% 4569 15,850,569 553353
Ly
5= ~$§ PROPOSED| GRADE va
550 L 500 490 430 _— 4 A 4592 —_ MNOTE —
$OFCUIVERT P e il L2 K S
%][ ) ! The boundories between sail strata hove been established anly ot
'\r‘&: E!Fsﬂcc}l\f{m B/F CONE) f &BLLNTON AVE. Bore Hole locotions. Between Bore Moles the boundaries ore assumed
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