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FOUNDATION INVESTIGATION REPORT
For | '
Highway 402 Feasibility Study
County of Middlesex
Twpe. of Caradoe and Delaware
District #2 London )
W.0. 73-11086 -- W,P, 40-66-00

1., INTRODUCTION:
The Foundations Office was requested to carry

out a foundation investigation of the alternate routes for
Highway 402 between highway 81, north of Strathroy, and High-
way 401 southwest of London.

The investigation was requested by Mr. I.Ardizone,
Senior Feasibility Planner, Feasibility Studies Office in a
’memorandum dated October 9th, 1973. Following this request
a field investigation was carried out by the Foundations
Office to determine the subsoil, and groundwater conditions
at various locations along the routes, where structures, cuts,
high fill sections or swamp crossings were proposed.

This report contains the results of the field in=~ .
vestigation -together with our recommendations relating to
the foundations, cuts, fills and swamp crossings. Most of
this information was contained in a letter sent to the Feas-—
ibility Office on November 6th, 1973.

A photo-interpolation report of the selected areas
was prepared by Mr. B. S. Mathur, Remote Sensing Engineer,
M.T.C., and is included in the Appendix (Drawing 73-11085C).

2. DESCRIPTION OF THE ARFA AND GEOLOGY:

The area under investigation extends.from Highway
81 north of Strathroy to Highway 401 southwest of London for
a distance of about 22 miles.
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The area, in general, with the exception of the’
Thames River valleys, is relatively flat. The ground sur-
face ranges between elevations 670 to 820 feet,
Physiographically, the major portion of the area
lies in the region of Caradoc Sand Plain. The plain consists
of small clay plains covered with sand or other light textured,
water laid deposits. Towards the north end of the area,
deep, well drained fine sands are enéountered. The entire
area is unerlain by glacial till.

3. FIELD AND LABORATORY INVESTIGATION PROCEDURES:

The field work consisted of 14 boreholes and 4
dynamic cone penetration tests. The drilling was achieved
by a C.M.E. 750 with hollow stem aﬁgers and a Penn drill
mounted on musked vehicle.

Disturbed samples were obtained by means of
standard split spoon samplers driven into the subsoil. The
driving energy conformed to the requirements of the Standard
Penetration Test (SPT). In the cohesive deposits, where
possible, "undisturbed" samples were recovered by means of
2 inch OD Shelby tubes, which were pushed into the soil
hydraulically. Where possible, field vane tests were carried
out to determine the in-situ undrained shear strength and
the sensitivity of the cohesive strata.

Dynamic cone penetration tests were also carried

out adjacent to four boreholes (#7, 8, 10 & 11). Driving

energy to advance the cones was 350ft lbs. The elevations
of the boreholes were determined in the field by personnel
from the Southwestern Region Engineering Sﬁrveys Office.
THe exact boring locations were not determined due to the
lack of pre-engineering surveying in this area. Aall field
and laboratory test results are recorded on the borelog
sheets contained in the Appendix. '
Soil samples were examined in the field and again
upon arrival in the laboratory. Laboratory tests were carried
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out on representative samples to determine the following
. physical characteristics:
Natural Moisture Content’
Atterberg Limits
Grain-Size Distribution
Bulk Density
Organic Content
Undrained Shear Strength
Effective Stress Parameters
Groundwater levels at the site were determined
by recording the levels over the duration of the field
work. The locations and elevations of the boreholes as
well as a summary of the subsoil are plotted on Drawing
73-11085 A & B attached at the end of this report.
- Included in the Appendix are typical grain-size
curves (Fig. #1 to 4), two plasticity charts (Fig. #5 and 6)
and three effective stress failure circle diagrams (Fig. #7
to 9). The three consolidated undrained triaxial tests
"l’ . with pore pressure measurements gave the following effective
stress parameters., ‘ .
c' =0 g = 28° - 30°

4. SITE DESCRIPTION, SUBSOIL CONDITIONS AND RECOMMENDATIONS:

4.1) CGeneral:

In the following subsections, each site is con- '
sidered individually. For each site a description of the site,
subsoil conditions in brief, and recommendations are given.

The sites are presented generally for north to south. : ;
For preliminary design or estimate purposes the \

following assumptions may be made:

1. Allowable bearing capacity for spread footings.
~= 2 tons/square foot  ' ’

2. Allowable bearing capacity for friction piles.
~= 25 tons/pile
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3. 2Allowable bearing capacity for end bearing steel piles.
~= maximum allowable for section chosen
4. Granular blanket is 18 inches in thickness.

4.2) Route 'D' and County Road 28 (Borehole #11)

Site

The borehole was put down in the middle of a low
lying swamp on the north-west side of Middlesex County Road
39. The swamp is about 1,000 feet by 1,500 feet and is
surrounded by a 20 foot high ridge on the north side. The
county road crosses this swamp and is about 8feet higher than
the surrounding area.

Subsgsoil (Ground elevation 746.0 feet)

0 ~ 6 feet Muck and highly organic silt, very soft
6 -~ 17 feet Fine sand traces of silt, very loose
to compact )
17 - 26 feet Silty sand, compact to very dense
Water level was at ground surface.

Recommendations

If it is decided to carry the proposed Hwy 402
over County Road 39, all organics for the entire width and
length (approximately 1,500 feet) of the embankment crossing
the swamp should be excavated and replaced with granular
material., If the embankment is built with 2:1 side'slopes
- it should be stable. The proposed structure may be support-
ed on spread footings placed within the approach fills, or
on short piles driven through the fill to about 30 feet
below the present swamp level.

The same recommendations are applicdable, if the
County Road is raised and is carried over the propocsed Hwy 402.
All organics under the alignment of Hwy 402 should be removed
in any case.

If it is decided to depress either the proposed
Bwy 402 or the County Icad at this location, then a permanent

dewatering scheme will be required and all cut slopes will
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have to be covered with granular blankets. This is nec-
essary because of the relatively high groundwater level
and the permeable nature of the subsoil.

4.3) Route 'H' & Sydenham River (Borehole #10)
Site ‘
The borehole was put down on the west side of the
Sydenham River. Immediately to the east of the river, the
land rises at about 2:1 or steeper slopes to approximately
30 feet above the river. On the west side the land rises

very gradually. The river at the time of the investigation
was 2-3 feet deep and about 15 feet wide.

Subsoil (Ground elevation 747.3 feet)

0 - 22 feet Fine sand, traces of silt and clay,
loose
22 - 25 feet Fine sand, compact
25 - 56 feet Silt, traces of clay and sand, dense

to very dense
56 - 114 feet Clayey silt, very stiff to hard
. Water level was 4 feet below the ground surface.

Recommendations

No hard,end bearing stratum was encountered to a
depth of 114 feet below the ground, where the borehole was
terminated. The upper 22 feet of the subsoil is not suit-
able for spread footings. If a structure is required it may
be supported on: | o .

1. spread footings within the approach fills
or 2. timber piles driven 40 feet into.the original ground
or 3. long end bearing steel piles (more than 120 feet long)

4.4) Route 'H' and Concession VI (Borehole #8)
Site

This borehole was located about 1/4 mile south of

'.l.G\




Concession VI. .This area is well treed and overgrown with
a very dense growth of underbrush. This bush extends for
about 3 miles and is about 1/2 mile wide where the proposed
route crosses it. The general area is relatively flat.

Subsoil (Ground elevation 786.0 feet)

0 -1 feet Organic topsoil
1 - 7.5 feet Sand, some silt, compact
7.5 - 8 feet Clayey silt
8 - 23 feet Fine sand, compact
Water level was 3.5 feet below the ground surface.

Recommendations

No stability problems are anticipated for an embank-
ment crossing this area, provided all organic soil is removed.

-

4.8) FRoute 'D' & Hwy 81 (Borehcle #8)

Site

The borehole was placed on the west shoulder of
Hwy 81, The surrounding area is flat to gently rolling and
is cultivated. '

Subsoil (Ground elevation 800.6 feet)

0 - 5 feet Fine sand, fill,
5 « 10 feet 8ilt, traces of sand, compact
10 - 25 feet 8ilt, very dense
25 - 28 feet Fine sand, very dense
28 - 30 feet  Coarse sand, traces of gravel
Water level is estimated to be at 6 feet below the ground'
surface.

Recommendations

The proposed structure may be supported on spread
footing type foundations, founded in the original ground. A
- dewatering scheme will be necessary to pour the concrete in
the dry, and because the subsoil is likely to 'boil' under
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an unbalanced hydrostatic head.

No stability problems are foreseen for fills or
cuts with 2:1 side or forward slopes. Hm#aver, if it is
decided to depress either the highway or the freeway, then
the cuts must be blanketed with granular material and a
permanent dewatering and drainage scheme will be required.

4.6) Route 'H' & County Road 14 and CHR Tracks(Borehole #7)

Site
The borehole was put down on the south (or east)
shoulder of the County Road 14.

Subsoil (Ground elevation 813.8 feet)

0 - 15 feet Sand, traces of clay and silt, loose
15 - 30 feet Sand, dense to very dense
30 - 77 feet 8ilt, with clay, compact to dense
77 - 85 feet Sand, some silt and ciay, very dense
85 =~ 131 feet Silt, traces of clay and sand, dense to
very dense '
Water level was 7 feet below the ground surface.

Recommendatiorns

The proposed overpass or over head structure may
be supported on either of the following:
1. spread footings in the £ill _
2. spread footings 15 feet below the ground surface
3. perched abutments supported on friction files driven -
through the fill and about 40 feet into the original
ground. '
No stability problems are foreseen for 2:1 forward and side
slopes.
The proposed underpass or subway structure may be
supported on spread footings founded in the original ground.
No stability problems are foreseen for 2:1 cut
slopes. A granular blanket and a permanent drainage scheme
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will be required for cuts below the groundwater level.

of Hwy 81

30 -~

47 -
54 ~

Route 'M' & Hwy 81 (Borehole #14)

Site

The borehole was put down on the north shoulder
and west of the Thames River valley. '

Subgsoil (Ground elevation 762.5 feet)

13 feet Sand, traces of silt and gravel, loose to

compact.
30 feet Clayey silt to silt, stiff to very stiff
47 feet Clayey silt to silt(layered), stiff to
very stiff
54 feet Sand,some silt, dense

90 feet Clayey silt to silt (Layered), stiff to

very stiff

90 - 119 feet Till, hard (very dense)
Water level was 9 feet below the ground surface.

under Hwy
supported
or on end
below the

slopes of
may lower

Recommendations

It is proposed to depress the freeway Route 'M’

81 at this place. The underpass structure may be

on spread footings placed in the original ground
bearing steel piles driven to about 120 feet

present ground level. “

No stability problems are anticipated for 2:1 side
the cut sections. It is felt that the cut sections
the groundwater level below the sand 1ayet. However,

if the water level cannot be sufficiently lowered, or if

numerous

silt seams are encountered in the clayey silt deposit,

then it may be necessary to provide a graﬁular blanket and a

permanent

drainage scheme.
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4,8) Routé tM' & Thames River Flood Plain(Borehole #13)

Site

The borehole was put down about 600 feet south of
Hwy 2 in the Thames River Flood Plain.

Subsoil (Ground elevation 682.0 feet)

0 - 13'feet Silty sand to sand, loose to very loose
13 ~ 60 feet Clayey silt, traces of sand and gravel,
very stiff . '

60 - 80 feet Till, hard (very dense)

Water level was 6 feet below the ground surface.

Recommendations

It is proposed to cross the Thames River Flood
Plain by constructing an embankment across it. The subsoil
appears to be competent to support fills, up to 30 feet in
hei@ht an&rwith 2:1 side slopes. The upper 13 feet of sub-
s0il is loose to very loose, fine sand which should compact

under the weight of fills.

4.9) Route 'L' & 'M' & Thames River (Borehole #2)

Site

The bprehole was put down on top of the east bank
of the Thames River. At this location, Route "L" splits
off from Route 'M!' after Route 'M' has crossed the Thames
River Flood Plain. The east bank is about 50-60 feet high,
and the natural slopes are 2:1 or steeper.

Subsoil (Ground elevation 724.5‘féet)

0 - 7 feet Sand, compact

7 - 32 feet Clayey silt to silty clay, very stiff
32 - 47 feet Silt some clay (layered), compact
47 - 56 feet §ilty clay, very stiff
56 - 70 feet 1ill, hard (very dense)

Water level was 42 feet below the ground surface.
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Recommendations

The proposed structure at this location would
probably require cuts on the east bank and fills on the west.
bank.

The entire structure may be supported on end bear-
ing steel piles driven into the till layer to approximate
elevations 640-650 feet. As an alternative, the east abut~
ment may be founded on spread footings in the original ground,
and the west abutment may be founded on spread footings placed
within the approach fills.

No stability problems are foreseen for 2:1 forward
and side slopes.

4.10) Route 'M' & Thames River Bankse (Borehole #Z)

Site

This borehole was put down on top of the east
bank of the Thames River, which meanders at this location.
East of the borehole, the land is used for farming, and
because of drainage tiles the upper portion of the bank is
alwayé in a wet condition. | |

Subsoil (Ground elevation 721.6 feet)

0 - 4 feet Sand some gravel, traces of silt
4 -~ 53 feet Clayey silt(with silt layers), stiff to
very stiff '
53 - 57 feet Till, hard (very dense)
Water level was 25 feet below the ground surface.

Recommendations

At this site, the proposed Route *M' runs along
the river bank, which is about 50 feet high, and may require
a cut. No major stability problems are anticipated for the
bank or for 2:1 cut slopes. However, because of the high
surface water level énd the presence of silt layers, the cut
slopes may have to be covered with a granular blanket.

l’ihh\ll
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4,11) Route 'M' & Sharon Creek (Borehole #15)
Site

The borehole was put down on top of the east bank
‘of Sharon Creek which is about 60 feet deep at this place.

Subsoil (Ground elevation 747.1 feet)

0_* 4 feet Sand
4 - 18 feet Clayey silt(with silt layers), very
stiff '
18 -~ 24 feet ’Silt,some sand and clay, loose
24 - 61 feet Clayey silt to silt, stiff
61 -~ 112 feet Clayey silt,traces of sand and gravel,
hard '
112 - 131 feet Till, hard (very dense)
Water level was 17 feet below ground surface.

B

Recommendations

The proposed structure may be supported on:
1. spread footings founded in the original ground
2. friction piles | ' _
3. end bearing steel piles driven into the hard (very dense)
till layer (about 120 feet below the ground surface)
No stability problems are foreseen with 2:1 forward
and side slopes of the fill or cut' sections.

4.12) Route 'P', 'S' & 'T' gnd Sharon Creek(Borehole #6)

Site

The borehole was put down on the shoulder of a
township road and on the floor of the Sharon Creek valley. The
road crosses Sharon Creek immediately south of this location.
The valley is about 60 feet deep.

Subsoil (Ground elevation 682.5 feet)

G -« 8 feet Sand, some graﬁel traces of silt, compact
8 - 73 feet Clayey silt, some sand, very stiff
73 - 76 feet Till, hard (very dense)
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Artesian water was eﬁbountered at 73 feet and rose
to the ground surface.

Recommendations

If it is decided to cross the Sharon Creek at this
place, an embankment will be required.

No stability problems are foreseen for the embank-
ment with 2:1 forward and side slopes. If a structure is
required it'may be supported on spread footings placed in the
compacted f£ill embankment or on friction piles driven through
the fill to about 50 feet below the existing ground level.

4.13) ERoute 'P' & Thames River (Borehole #4 & #5)

Site

At this location Route 'P' crosses the Thames River
in a broad valley some 2,000 feet wide.  Boreholes #4 & #5
were put down on the west side of the Thames River. Borehole
#4 was located in the valley floor and Borehole #5 was located
on top of the valley.
Subsoil (Ground elevation 678.9 Ffeet)
Borehole #4
0 -~ 18 feet Silty sand to sandy silt,some clay, very
’ loose
18 -~ 30 feet Clayey silt,traces of sand and gravel,
very stiff l
30 - 46 feet ' Till, hard (Very dense)
Water level was 11 feet below the ground surface.

{Ground elevation 742.6 feet)
Borehole #5 .

0 - 17 feet Clayey silt to silty clay, very stiff
17 - 95 feet Silty clay (with silt layers), stiff to
very stiff
95 - 108 feet * Till, hard (very dense)
Water level was 22 feet below the ground surface.

Recommendations

The proposed structure may be supported on end
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béaring steel piles driven about 10 feet into the hard
(very dense) till layer. No problems are anticipated for
cuts through the banks and f£ills through the valley floor,
provided 2:1 slopes are used. |

4.14) Route 'R! Thames River (Borehole #12)

Site

This borehole was put down on the west side of
the Thames River on the flood plain., The west bank of the
valley is gradually sloping, but the east bank is relatively
steep (about 2:1). '

Subsoil (Ground elevation 678.2 feet)

0 - 9 feet Clayey silt, stiff to very stiff
: 9 - 13 feet Sand, compact
13 - 31 feet Till, hard (very dense)

Recommendations

The proposed structure may be supported on end
bearing steel piles driven about 10 feet into the hard
(very dense) till deposit,‘somé'ZS feet bélow the surface.

No stability problems are foreseen for fills and
cuts with 2:1 forward and side slopes.

5. CONCLUSION:

Our field investigation indicated that all invest-
jgated sites are feasible from foundation point of view. No
major foundation problems are foreseen along any route which
will render it unsuitable. The 1eﬁgths of various structures
are not dependent upon foundation requiréments but will be
governed by geometric or hydrological constraints.

Route 'J' was not- investigated because permission

to enter the property could not be obtained.
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6. MISCELLANEQOUS:

The field work was carried out from October 15th
to November 6th, 1973 under the direction of Mr. P. Korgemagi
and Mr, L. J. Hodge, Project Foundations Engineers. The
entire project was under the supervision of Mr. A. Prakash,
Senior Foundations Engineer.

The equipment used was owned and operated by
Dominion Soils Investigation Litd., Toronto.-and P.V.K. and
Sons Ltd., Burford.

This report was prepared by Mr., P. Korgemagi and
reviewed by Mr, A, Prakash.

gz

P. KRorgemagi, P. Eng.,

AR Ao ds,

PK/ji A, Prakash, P. Eng.,
December 5, 1973. _
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OFFICE REPQR‘J SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIOD

DESIGN SERVICES BRANCH FOUNL’SATIONS OFFICE
RECORD OF BOREHOLE N2 2
JOB 73-11085 LOCATION Routes I & M & Thames River ORIGINATED BY _pK
W.FR 40~ 66-00 BORING DATE October 15, 1973 COMPILED BY WJA |
DATUM -Ceodetic BOREHOLE TYPE _ Hollow stem auger CHECKED BY 20
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE |LIQUID LIMIT oWy
- W IBLOWS/ FOOT PLASTIC LIMIT Wy " =
Of « 81 8 P WATER CONTENT—.W | = 3 oy
ELEV Efwilw L] & ISHEAR STRENGTH P.S.F, wp w Wy o & | REMARKS
. . e e |
SEPTR DESCRIPTION S121 = |2 > [0 unconamen + FIELD VANE, o
o 2 S W | e QUICK TRIAXIAL x 1AB vANE | WATER CONTENT %]
724.5 | Ground Level n & w 1 20 3p P.C_FIGR SA 51.CL,
0.0 | Sand some gravel, .
traces of silt I
Brown, compact . ", 720
717.5 pAiEs o 4 79 {7)
7.0 //
/] 7 S8 1 6 H— Ot
1A
“ 710
Y4 ENECNEY
/
Silty clay to elayey
silt 4 ss 11
Firm to very stiff V)
Grey-brown 4 700
A5 185 [ 15
//
692,5 A 685 17 o .
32.0
7 S8 20 690
Silt some layered
clay
gngriﬁ:om . ’%"682'5
680
677.5 9 | 85 | 13 oett O
47.0 4
sm;;fr clay % 10188 | 17
Stif
Brown
668, 5 4 670
E-N
56.0 Heterogeneous Mix- ,"
ture of clayey silt,p. .
sand and gravel(till) . -] 111 S5 |22
Very stiff ‘e,
VAT 660
Hard .‘a"
654.7 || Compoct- very densedq ottty d 0 o | 30 31 29 10
69.8 | End of Borehole

20
150-5 % STRAIN AT FAILURE
10
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

OFFICE REFOR.( SO EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 2A
JOB 73-11083 LOCATION Routes L & M and Thames River ORIGINATED BY __PK
W.F. 40-66-00 BORING DATE _ October 16th, 1973 COMPILED BY___ WJA
DATUM:_ Geodetic __ BOREHOLE TYPE Hollow Stem Auger CHECKED BY ..o
$OIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT werm—Wy
= u  FBLOWS/ FOOT PLASTIC LIMIT —Wp | &=
51 o Q| = , ) . . ) WATER CONTENT..w | & & :
= O ) o
ELEV Al w W v JSHEAR STRENGTH P.5.F. We w Wy @ w; | REMARKS
SEPTH DESCRIPTION 1z > | 2] 5 |o unconmnen + FIELD VANE ° o
12 % W | QUICK TRIAXIAL X LAB VANE | WATER CONTENT %{ ¥
724,5 | Ground Level v @ w 400 800 1200 1600 2000 10 .20 3D P.C FIGRSA 51 CL.
0.0 | Sand some gravel ' '
traces of silt
Compact . 720
717.0 L
7.5 /J/
AT oW | eH
V1 2240
A y +
Silty clay to clayey| } 710
silt d
Firm to very stiff //
% : .
A Z Trw [ PH o 224 —0 + 124 N 0 49 51
4 Y+
i 700
v
%
2B I o
' = 28
692, 5 3 TH | BH 240 q |0 129 g' g
32.0 >+
690
§4lt some clay
layered
Compact " 4
4| TW | PH 240 o J_l 36 15
b ~ 6B2.5
680
677.5
47.01 s41ty clay ? ]
stits I ERE RN
671.5 8=3.2 .,

53.0 ] End of Borehole

20
159-5 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

OFF{CE REPQ%.I SO EXPLORATION

DESIGN SERVICES BRANCH ) FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 3
Jos 73~11085 LOCATION Route 'M' and Thames River ORIGINATED BY _PK
W.P. 40=66--00 BORING DATE  October 16th, 1973 COMPILED BY WJA
DATUM:_ Geodetic BOREHOLE TYPE Hollow Stem Auger ' CHECKED 3Y_.4_59_
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT —mrenWy
= W IsLows/ FOOT PLASTIC UMIT - Wp | &
&l « 8 g , . . . ) WATER CONTENT..w | = %
ELEV &lw|w ] » [ISHEAR STRENGTH P.SF. wp w Wi I &5] REMARKS
: . e o |
SEFTH DESCRIPTION S22 2] 5 |o unconmmen + FIELD VANE o
el 2|7 | Z] @ e quick TRIAXAL  x 148 VANE | WATER CONTENT %| ¥
721.6 | Ground Level i @ U" 400  8NG 1200 1600 2000 10 21 30 P C FIGR.SA.51.CL.
0.0 | Sand some gravel, 720
717.6 traces of silt -t
4.0 ? 185 |17
Silty elay with / 5155 T8 ' N PN : 00 49 51
silt layers / n
/ 2240 1> +
Stiff to very stiff T T | H
/ 2240 § > +
/ 4 185 1120 449 e '
9 53550
= - o =
? - ™ PH C'*O
/ 6 88 10 690
/ 2240 > +
/ 7. TW | PH 3 + 1003664
/ B8 17FW | PE] e80
/ 22401 > +
/ 9 S8 13 : [0, NS
10 58 13
1668.6 é 670
Het. Mix. of cla A
33.0 ?ilti sand&erave 8-
664,31 (till)  Hard(v.dens€} S}-w4t—ece—irpmf 4 o 5 27 54 14

57.3| End of Borehole

20
395 % STRAIN AT FAILURE
10



OFFICE REPOR.\I SOi EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N2 4

FOUNDATIONS OFFICE

JOB 73-11085 LOCATION Routes 'P' and Thames River ORIGINATED BY _EK
W.P. 40-66-00 BORING DATE _gcrober 23rd, 1973 COMPILED BY__WJA
DATUM__Geodetic BOREHOLE TYPE _ Hollow Stem. Auger CHECKED BY .22
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT Wy,
s b BLOWS / EQOT PLASTIC LIMIT —nWe " g
Ol st s . . e WATER CONTENT—W | = 3 i
ELEV = W . » |SHEAR STRENGTH P.S.F. We w Wy © w ] REMARKS
. - [ e e |
DEPTH DESCRIPTION 2121 > 19 = ] O UNCONFINED + FIELD VANE e
p 21" g L e QUICK TRIAXIAL X LAB VANE | WATER CONTENT %] ¥
678.9 [Ground Level © G 1 0030 . JP.C RIGR SA SI.CL.
0.0 Top Soil o]
1.0 0
i1t d t
Yy san o sandy ) I w1y N —
silt ,
Some clay traces of 670
gravel NEN eq |2 o Oy 50 38 12
Very loose~ . 1!:667 9
Compact 8 AS .
S [ R ]
610 i PEETEET: 8 27 43 22
17.0 Clayey silt, traces 4 660
of sand and gravel e | aa 117
Very Stiff
655.4 iGrey Hard r [R5 W ata' TaLM

23,5 |{Fnd of Borehole
Probable limestone
boulder

20
1545 % STRAIN AT FAILURE
10



3

QFFICE REPOR.‘ SO EXPLORATION

3

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—-ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N2 4A

FOUNDATIONS OFFICE

JoB 73-11085 LOCATION Routes 'P' and Thames River ORIGINATED BY __PK
W.P. 40-66-00 BORING DATE _ October 23, 24, 1973 COMPILED BY. WJA
DATUM. __ Geodetlc BOREHOLE TYPE Hollow Stem Auger CHECKED BY i
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE LiQUID LIMIT oWy
- o w BLOWS / FOOT PLASTIC LIMIT wWp - P
Ol « 81 8 . , N WATER CONTENT—.W | =
ELEV &lw|w | L] A [SHEAR STRENGTH B.S.F. we w  w b @E] REMARKS
. . o * e |
BEFTH DESCRIPTION S22 12| 5 [0 vvconemeo + FIELD VANE e
el 217 1 5] @ e ouick TRiaxial x 1aB vane | WATER CONTENT %| ¥
678,91 Ground lLevel » @ | 1, 20, 30 P.C FIGR.5A.51.CL.
0.0 . Top.Sail P
1.0 1
811ty sand to sandy )
s1lt, brown .
Some clay, traces 670
of gravel . 1.1.85 1.3 ,;_667.9
Very loose )
660.9
18,0 660
Clayey silt 2 185 178 ' >
Traces of gravel //
and sand A
grey 3 $8.120
Very Stiff A
649.4 Pl T 650
29,5 Het, Mix. of silt, | wl.4 | S5 |26 b — 6 28 46 20
sand Very Sx‘:‘if.;f__“d}
{=] a ;.
Gravel and Clay(till)é. TG
Boulders PRy
Grey (Very dense) [ 640
e e | ss [100f7" o 20 36 33 11
A
b2
Y
632.9 e .d 7 SS 199
46.0| End of Borehole

20
1595 % STRAIN AT FAILURE
10




OFFICE 8590??. SO EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS- ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N¢ 5

FOUNDATIONS OFFICE

JoB 73-11085 LOCATION Route 'P' and Thames River ORIGINATED BY _PK__
W.P. 40-66-00 BORING, DATE October 22nd, 1973 COMPILED BY WJA
DATUM' Geodetic BOREMOLE TYPE Hollow Stem Auger CHECKED BYAM
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT e,
el % 1BLOWS/ FOOT PLASTIC LIMIT e | &
0 9] = NV WATER CONTENT—W | 2 5
Yl = (9] ] e =
ELEV a % gﬂ-’ = v SHEAR STRENGTH P.S.F.' Wy w Wy o i REMARKS
m DESCRIPTION 2121 > 1 ¢ = O UNCONFINED + FIELD VANE e
21" % W e QUICK TRIAXIAL X LAB VANE | WATER CONTENT %f 7
742, 6 (Ground Level 1 & b 400 800 1200 1600 2000 10 20 30 P.C_FIGR SA.5t.CL.
0.0 .
740
Clayey silt to silty N
clay 1 SS 119 @
Browm
Very stiff 2 1755 113
730
// 00
725.6 3188 116 e ) 62 38
i7.
4.1.88 19 720.6
/) 120 - x
/ 1240 .
/ s {ss 131 o
Silty clay g Ry Buo 124 | ¢t = 31°
710 YE Cct =
traces of sand / 0
with silt layers
Y / 7 1 ss 114
/ B s 15 ho— 0256 42
/ 700
/ 9 | 85 118 .
? 100 8 114 o 1
690 oy
Stiff to very stiff / 1240
/ 11 TH [PR
? 680
é 12/ 85 119
/ 670
/ 13]_83
/ 660
Hard /
/ IR o 2 11 49 38
650
647.6
95.0| Het . Mix.of clay, silg.”
gravel and sand (Till),__"t
Hard (Very dense) "a‘_‘ Tt EaTh o 16 4D 29 14
o 40
A 2 6 77
14 20 4 .
159-5 % STRAIN AT FAILURE Continued
10



QFFICE RE?OR.J SO EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—- ONTARID

DESIGN SERVICES BRANCH

JOB

23=11085

LOCATION

W.P.

40-66-00

DATUM __ Geodetic

RECORD OF BOREHOLE N2

Route 'P' and Thamesg River

FOUNDATIONS OFFICE

5 Continued

BORING DATE

BOREHOLE TYPE

October 23rd, 1973

Hollow Stem Auger

ORIGINATED BY _PE_ .
COMPILED BY__WJA,

CHECKED BY i)

SO PROFILE

SAMPLES

DYNAMIC PENETRATION RESISTANCE

LIQUID LIMIT oWy

=] “ |BLOWS/FQOT PLASTIC LIMIT wel & -
5] o gl = , , ) , . WATER CONTENT.W | = & 4
ELEV @l | w | E] 3 [SHEAR STRENGTH P.5F. W w W LB & ] REMARKS
. . o e e |
SEeH DESCRIPTION 512> | 9] » |o unconrines + FIELD VANE o
> 2| g “ ] ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT %} ¥
fan g - 2] = 10 20 30 P.C.FIGR.SA.S1.CL
104.0| Het.Mix. of clay, Qj;
ilr, gravel & sand | 9.
£34..3 ?Tﬂhgﬂqgg(v dengeyid el 167 g8 1180}4"
108.3| End of Borehole
630

20
1595 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 6
JOB 73-11085 LOCATION Routes 'P' & 'S' and Sharon Creek ORIGINATED BY _PK
. W.P. 4,0~ 6600 BORING DATE Octobar 17th and 18th, 1973 COMPILED BY_ WJA
DATUM Geodetic : BOREHOLE TYPE Hollow Stem Auger CHECKED Bwa.;{?'é_w-
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE [LIQUID UIMIT oWy
H = W 18LOWS/ FOOT PLASTIC LIMIT weeWp | &
. '6 o 8 3 . , , . , WATER CONTENT..—W 55
' ELEV || w | 2| B [SHEAR STRENGTH P.SF. wi  w wi | 3E] REMARKS
| = e |
SERTE DESCRIPTION S22 2] 5 o uvconmmeo + FIELD VANE © hrtesian
S121 " | 8] @ [e ouick TRiaxiaL  x LaB vane | WATER CONTENT %} ¥ Head
682.5 | Ground Level - b5 b 10 20 30 PCEIGRSASICL
0.0 | $and some gravel and, ,’ T
silt - 680
< Compact, brown
£75.0 -1 lss l1e
7.5 y
2] P ETIIT) °
% 670
A
13 788 22 or )
’
Clayey silt some 4 4 188 120
> sand, traces of A 660
c gravel
% crey P4 M) or . 3]13 48 36
o
b A
& 116 | ss 118
w ) 650
wakl
8]
@ Very stiff ) 7 L.55.117
. e
b 1 8 g5 116 64N ) [«
Q. 1
g 4
L L 9 88122
: /
L+
/
b %
o] ] b 630
Vi
L 14 55.129
/ L
"
1 620
618.5 v
64.0| Heterogeneous Mix- id."
ture of silt, sand, |5, }rkri-85-140 g 1p 26 38 17
gravel and clay tye :
(1i11) . ’ :a', . Encountered
Hard (very dense) .;a 810 _&609.5
607.0. {" 17 ety (4
75.5] End ot Borehole
“.

20 '
15-0-5 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS = ONTARIO

QFFICE REPQR?. SO EXPLORATION

DESIGN SERVICES BRANCH . FOUNDATIONS QFFICE
RECORD OF BOREHOLE N2 7
Jjon 73-1108% LOCANON Route "H' and County Road 14 ORIGINATED BY __EK
W.P. 40~66-00 BORING DATE October 25th and 30th, 1973 COMPILED BY PR
DATUM Geodetle BOREHOLE TYPE Hollow.Stem Auger and Cone Test CHECKED BY 422
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT mamm Wy
= W BLOWS/ FOOT PLASTIC UMIT ——We ] =
&1 o 8] & 25 30 75 100 125 WATER CONTENT_W | = &
ELEV. ) R @ |SHEAR STRENGTH P.5.F. Wp w Wy @ in | REMARKS
SEFT DESCRIPTION sl 2028 5 |o unconemen + FIELD VANE © ' e
o ST L& ] @ |e ouick TRIAAL  x 1B vANE | WATER CONTENT %|
813.8 | Ground Level i =) v 10 20 30 P.C EIGR.SA.51.CL
0.0 C .
" 1 l8s 1.8 810 \ o 0 87 {13)
A Y 8n6.8
Sand traces of clay |. .
and silt . 1.2 S5 9 ©
.t 7
B .
roun - 800 e 088 (12}
Leose to dense , 3485438 &
"L 4 | g5 lsg 3
' 760
“.ls 185 l40 ) . o
783.8 o
30,0 b a5 a8
-4
780 e
z 88,121 S [ e
g | ss 117 0 3 76 21
Silt with clay 770
traces of sand. 9 55118 . =
Greyish brown”
10} 58 [35 . Q0 0 67 33
Compact to dense
760
11._].85.125 | e
750
12.1. 85 123
740 N
736, 8
77.0| Sand some silt and .
clay ", [13 1 85 150 ' o 0 67 {33)
Very dense L .
728.8 L 730
85.0
8ilt traces of clay jan 14 58,43
d d
and san 720
Derise
15 | 85 | 27 b | 03
J/ yARTaMn —tm—— ~//
,’ ,‘I
¥ Conti d
15¢-5 % STRAIN AT FAILURE onrinue
10



B 1

"

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 7 Continued

OFFICE Rssoﬁr. SO EXPLORAT ION

Jos 73-11085 LOCATION Route 'H' and County Road 14 ORIGINATED 8y _FK
W.P. 40-66-00 BORING DATE October 29th and 3Nth, 1973 COMPILED BY PK
DATUM Geodetic BOREHOLE TYPE _ Hollow Stem Auger and Come Test CHECKED BY m_é_‘_
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE | LIQUID LIMIT W
— W IsLoWs/ FOOT PLASTIC LIMIT wonWe |,
51 « 8 5 X X ) ) , WATER CONTENT...W = cg
ELEV Efw i ow & v |SHEAR STRENGTH P.SF, Wp w Wi m i ] REMARKS
. . | 4
SEPTH DESCRIPTION wlEl > | 2] » |o unconamen + FIELD VANE o
=l 2| g L e Quick TRIAXIAL X (AB VANE ] WATER CONTENT %} ¥
709.8 | Continued i =l P.CFIGR SA.SI.CL.
104.0
S$ilt traces of clay
and sand
700
Very dense 16} 55 (154 03916
690
682.8 17155 158 D
131.0| End of Borehole .

20
15495 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OQFFICE
RECORD OF BOREHOLE N©° 8
JOoB 73-11085 LOCATION Route 'H' +and Concession V ORlGlNATED BY PK
W.P. 40-66+-00 BORING DATE November 6th, 1973 COMPILED BY PK .
DATUM Geodetic BOREHOLE TYPE Auger and Cone Test CHECKED BY L. iy
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JUIQUID LIMIT womeeWy
e w BLOWS / FOOT mrmmmrmmmersimermemmeeme § P LASTIC LIMIT Wp o =
51 o 9l = 25 30 75 100 125 |WATER CONTENTW | 2 o
ELEV & w i u- v ISHEAR STRENGTH P.S.F. Wp w Wy @ w | REMARKS
SEFTH DESCRIPTION S22 2] > [o uvconemeo + FIELD VANE : «
P 2|71 3] W |e ouck TRIAXIAL  x 1a8 vANE | WATER CONTENT %{ Y
786.0 ] Ground Level s = W 1n 20 30 P.C.FIGR SA.51.CL.
Q.01 Top So1l [y
1.0 :
1 Sind some silt and 1T s hqT oY 47 {53
clay . N ~782.5
778.5| Compact -t 780 !
71.; Clayey =ttt :nz} 5 g5 113 ‘\} . L e s o
Sand traces of clay | “{_ CMM
and silt - L b3 1 88 118 1 D
L. 770
Compact . .
. 4l o885 j12 0 94 {6)
763.5 R °

OFFICE REPOR!. SOl EXPLORATION

22.5] End of Borehole

20 '
15 ;(:)-5 % STRAIN AT FAILURE
[o]



OFFICE RE?OEV‘ SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS— ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N2 9

FOUNDATIONS OFFICE

Jjos 73-11083 LOCATION Route 'D' and Highway 81 ORIGINATED gy _LJH
W.P, 40~ 6600 BORING DATE October 3lst, 1973 COMPILED BY__ PK
DATUM Geodetic BOREHOLE TYPE _ Auper . CHECKED BY s
SO PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LMIT mmemee Wy
= W BLOWS / FOOT PLASTIC LIMIT e Wp f s
51 « 8 2 ) ; ) ) . WATER CONTENT...W | — %
ELEV Slw i w | &l & [SHEAR STRENGTH P.S.F. we w W, @ & | REMARKS
T DESCRIPTION 121> | ¢ » o unconmmeo + FIELD VANE e
1 A % w be QUICK TRIAXIAL X LAB VANE | WATER CONTENT %} Y
£00.6 | Ground Level bl = . ' 1p__ 20 30 P.CFIGRSA.SLCL
0.0 Sand (Fill) 800
Compact
795.6
5.0 I ss 14 o 0Y 3907
‘ compact 794.8
very dense |
silt, traces of clay 2| ss |82 | 790
and sand
3.1 .88 j176 ©
Compact to very
dense 4 185 11771 780 01981
115.6 '
25.0| Sand
Very demse ... _ .1-.1-
770. 6 Traces of gravel,

30,0} End of borehole

20
15-9-5 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS - ONTARIQ

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE

N2 10

FOUNDATIONS OFFICE

OFFICE REPGR.I SOIL EXPLORATION

JOB 2311085 LOCATION Route "H' and Sydenham River ORIGINATED BY LIH
W.P. 406600 BORING DATE November 2nd and 5th, 1973 COMPILED BY PK
DATUM Geodetic BOREHOLE TYPE Auger and Cone Test CHECKED BYWM:Q_
SOIL PROFILE SAMPLES ~ |DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT WL
— W IBLOWS/ FOOT PLASTIC LIMIT . ..Wp | =
51 o Sl & 25 50 75 100 125 | \WATER CONTENT_W 3 ¢
ELEV &lw|w €| 3 [SHEAR STRENGTH P.5F o w o W | @5 REMARKS
. L e |
DEPTH DESCRIPTION 12| - § > | O UNCONFINED + FIELD VANE o
o CE e 5] % |e® QUK TRIAXIAL X LAB vaNE | WATER CONTENT %} ¥
747,31 Cround Level « @) v 10 20 30 p.C.FIGR.SA SI.CL.
0.0 ’
' _%_ 742.8
. L1 lss | 3 4 :
very loose |. 740
Fine sand traces of | -
silt and clay L 2 1 851 8 o
IEEE e 0 94 (6)
730 g
Compact . ?
3 4 1 88 110 .
L : ™~ {7}
722.3 5SS 19 ° 1093
25.0
£ s 39} 720 = ) 07885
i 85 Ann7B"
Silt t:races‘of clay .
and sand 81 ss!ezl710 1o
Dense to very dense
9. 88157 029 4
10 881674 700 °
690.8 11.}..55.1 25 o
56. 5 L 690
"
11
11
// g
y 1288 27 -t
Clavey silt ¢ ¥ 680
1
%
%
//
{33 ss| 38 00 66 34
// 670
g
//
Very stiff to hard || ¢
144 88 15 HO—-t
// 660
11
1
AR-L5] S8l 26
% 650
A

20
159-5 % STRAIN AT FAILURE
10

Continued



R~

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 10 Continuved
108 7311085 LOCATION Route 'H' and Sydenham River ORIGINATED 8Y L0, ..
W.P. 40-66-00 BORING DATE  November 2nd and 5th, 1973 COMPILED By FK
DATUM Geodetic : BOREHOLE TYPE Auger and Cone Test CHECKED BY %_/’_?M
SOIL PROEFWE SAMPLES DYNAMIC PENETRATION RESISTANCE [LIQUID LIMIT ey
- wo lRLOWS/ FOOT PLASTIC LIMIT —wp} >
51 o 8 g , ) , , X WATER CONTENT_W | = %
ELEV a o-ow u- vi I5HEAR STRENGTH P.S.F. Wp w Wy @ w | REMARKS
. B e ]
DEPTH DESCRIPTION 2l 2 > g = 10O UNCONFINED + FIELD VANE @
el 2|7 18] @ !»ouck TRiaxial  x 148 VANE | WATER CONTENT %| ¥
643,31 Continued v s« ' 10 20 30 P.C FIGR.SA.S1.CL.
104.0| Clayey silt traces 16 | 85 116 et
of sand
640
Very stiff to hard LA
1%
631.8 17 | 88 27 0 4 56 40

OFFICE R*c*?eﬁ'v. SOIL EXPLORATION

115.5| End of Borehole

20
15905 % STRAIN AT FAILURE
0




OFFICE REPOR‘( SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N2 11

FOUNDATIONS OFFICE i

JjoB 73-11085 LOCATION Route 'D' and County Road 39 ORIGINATED BY LJH
W.P. 40-66-00 BOR!NG‘ DATE Qctober 31st to “ovember lst, 1673 COMPILED BY PY .
DATUM Geodetic BOREHOLE TYPE _Auger and Cone Test CHECKED BY_AJ/’_&:.
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT Wy ' |
=] = lsLows/ FooT PLASTIC LIMIT s | =
ol & 8 g 25 50 75 100 125 }JWATER CONTENT..W | = g
ELEV Slww o ¥ |SHEAR STRENGTH P.S.F. wp w Wy @ ] REMARKS
BEFTH DESCRIPTION 212> 12 » ] O UNCONFINED + FIELD VANE o
2" % L e QUICK TRIAXIAL X LAB VANE | WATER CONTENT %{
46,0 | Ground Level hld = . 1020 3 P.C.FIGRISA.51.CL.
0.0 | Peat (organics) o T 746.0
Very soft W 5516 0+ 6567 {0rg. 47.77
740.8 | . -t Org. '3.57
s S5ty l.x . 2 cg 740 = Org. 27
5.5 . 083 17
Sand traces of silt| .’
and gravel Y31 s8si 1 °
Very loose to L.
729,0 compact - A SS | 11 730 | = 5 87 (8)
17.0 y
Silty sand , ‘\
Compact to very b 5.1.85 126 0 51 {49)
ense . MMWW
719,5 b S8 195 1 720
126.5 | End of Borehole

20
595 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS ~ ONTARIG -

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 12

13

73-11083 LOCATION Routes 'R' and Thames River ORIGINATED 8y __PK
40-66~00 BORING DATE October 22nd, 1973 COMPILED BY  wia
Geodetic BOREHOLE TYPE _Hollow Stem Auger CHECKED BY _Zoz
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT —W,
o L. BLOWS/ FOOT e JPLASTIC UMIT oWy -
5 « 8 3 , \ . , . WATER CONTENT_..W = %
ESlew|w i v ISHEAR STRENGTH P.S.F. we w Wy @ uw | REMARKS
B Pt ittt
DESCRIPTION 2121 > 2] = o unconemnen + FIELD VANE e
- ElR g M | ® QUICK TRIAXIAL  x LAB vaNE | WATER CONTENT % Y
Ground Level © =2 : 10 20 10 P.C.EIGRSASI.CL,
Clayey silt, traces LA
of sand 1
Stiff O
Brown 58 113
670
Sand,some s11t trace -
gravel, brown,loose [ 8519 o 9 53 38
811t with sand _,;_ 664.2
traces of clay and <5 116319" o L 35 60 4
l -
grave 660
Very dense vo—tromd o
Grey
S8.[151 © 4 28 60 8
650
s5.1100710"

OFFICE Repoksf‘n SOIL EXPLORATION

End of Borehole

20
1590-5 % STRAIN AT FAILURE
10



OFFICE REPQR‘i S50 EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—-ONTARID

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N¢ 13

Jos 73-11085 LOCATION Route "M' and Thames River Flood Plain ORIGHNATED BY _BK___
W.P. 40-66-00 BORING DATE October 26th, 1973 COMPILED BY__ WJA
DATUM Geodetic BOREHOLE TYPE _ Hollow .Stem Auger CHECKED BY oo |
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE | LIQUID LIMIT —eee¥y
= W IBLOWS/ FOOT PLASTIC LIMIT oW | 2
B 8 2 . . . X . WATER CONTENT..W | = ‘"”;;
gl el w rd v {5HEAR STRENGTH P.5.F. Wp w Wy @ W} REMARKS
ELEV. o | o =~ . ———————y o
BEFTH DESCRIPTION 121> 1¢] = |o unconmneD + FIELD' VANE
Sl 217 | Z] © | ouick rmaxiaL x LaB vane | WATER CONTENT %| ¥
682.0 | Cround Level it & “ 400 8n0 1200 1600 2000 10 20 30 P.CFIGRSA S1.CL.
0.0 | 8ilty sand traces of|
clay "t 680
Brown, loose T ss |6 1“.—.-:‘ 676.5
672.0
T T0.0 Sﬁnd Taces gf §1IE 2. 188 .01 © o8z 18
669.0 | S227 y oreanics X 670
13.0 ’ :
] I
A 3 88 7 4240
// 3+
(I EETEE 3 0 bt 138 |8 24 47 21
" 660
Clayey silt, traces L
of sand and gravel 5 83 25
Grey, firm te very ¥
stiff A6 185 | 22
4 650
| A
g b )
V12— ss.-j2s oF
1]
LA \
€ K..1.85 1. .21 0 10 50 40
vd 640 .
A
{9 1ss | 25
A .
y
LA
// 10..1.88 16
b 630
]
A
]
622.3 Ve
59.7 Heterogeneous Mix- |- & - S B 620 325 40 30
ture of sand, silt, {4
elay, and gravel *
(T111) 2!
Hard (very dense) ‘*,_,
o 12 l.ss ling —
5 610
e .
s
i
601.8 TR TR A 16 29 35 20|
80.2 | End of Borehole

20
iI59-5 % STRAIN AT FAILURE
10



CFFICE REPGR.Q SO EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS - ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N2

FOUNDATIONS OF FICE

14

ORIGINATED BY _TX

JOB 73-11085 LOCATION Routes 'M! and Highway 81
W.P. 40-66-00 BORING DATE October 24th, 1973 COMPILED BY WJA
DATUM Geodetic BOREHOLE TYPE Hollow Stem Auger and Cone Test CHECKED BY . P
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE [LIQUID LIMIT ——W,
fo w BLOWS / FOOT PLASTIC LIMIT Wy M >
61 « 81 8 et WATER CONTENT.W | = & Y
ELEV &lw | w | 2] 3 [SHEAR STRENGTH P.5F. W w w28 ] REMARKS
. . | e + L
SERTY DESCRIPTION Sl2 2 |81 = |o uconrmen + FIELD VANE e
el 217 1] @ ]equick TRIAxiAL  x 1aB vANE | WATER CONTENT %{ ¥
762,5] Ground Level £ @ | ™ 1 400 800 1200 14002000 1p__ 20 30 IpcEIGRSA SILCL
0.0 sand traces of silt T
and gravel ’ 760
Brown X T o 089 11
T Trey T T}
Loose to grey ___%:753.4
Dense r.1.2.1.85.132
749, 5 . 750
13.0
O 05 60 35
Clayey silt to silt // 3158 124
Stiff-very gtiff
e 1785 116
A 740
b1
| 45—t~ TH. L PH o 4240 g 1291 0 0 84 16
Layered 1Y T
%
// 6 S5 110 3940
1 730 -k
1
7 TW. | PH
1
8 | S5 [PH Gt
i
A 720
9 T LPH
715.0 .
47.5| Fine sand some silt | .’ 10 | AS
Dense *far | ss lam b
709.0 . 710
53.5 12 | 88 115
//
W
|1
1
// 700
L3l 85 112 o—i— 04 57 39
5
’/
Layered A
Clayey silt to silt
ey s 690
Grey~brown // -
Stiff-very stiff [ | fro-rSSl4
/
iy
A
o 680
//’ 15 1 85 | 23
672.5
90.0) 8ilt traces of clay
Grey, compact 670
16 885 123 [+) 0N ap 10
/M £60 -1
/ 7
Continved

20
1595 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE

N® 14 Continued

FOUNDATIONS OFFICE

QFFICE EE?Q&?Q SOIL EXPLORATION

jos 73-11085 LOCATION Route "M' and Highway 81 ORIGINATED BY . EK
W.P. 40-66-00 BORING DATE October 25th, 1973 COMPILED BY__WJa
DATUM, Geodetic BOREHOLE TYPE Hollow Stem Auger CHECKED BY wpurci)
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT ———-W,
—4 W IBLOWS/ FOOT PLASTIC LIMIT s | 2
61 & 81 & 2550 75 100 125 }WATER CONTENT—W | =&
ELEV & ol ow & ¥ JSHEAR STRENGTH P.S.F. We w Wy @ 0 ] REMARKS
SEFTE DESCRIPTION sl 21> g > |o unconmneo + FIELD VANE e
af 217 &1 B |e ouck TRIANAL X 1aB VANE | WATER CONTENT %] ¥
658.5 | Continued © 2 e 10 20 30 fpc rlorRsAsiCL
100 0 RIIE Cracasorclay T
106.0 |Heterogencous Mix~ ;o"«
ture of sand, silt,
clay and gravel * e 17188 |21 .
8
Grey, {compact to o 650 i
('I.‘ili) Very Dense ) ?c;’ W-\L
Very SHFf to Hord |5 M

11313

End of Borehole

20
15495 % STRAIN AT FAILURE
10



QFFICE REPOR.\! SOt EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 15

ORIGINATED BY _PK__

JoB 73-11085 LOCATION Route "™' and Sharon Creek
W.P. 40-66-00 BORING DATE __ october 19th, 31st, November lst, 1973 COMPILED BY__WJA
DATUM Geodetic BOREHOLE TYPE _Hollow Stem Auwer CHECKED BY
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID UIMIT ey
- W BLOWS / FOOT PLASTIC LIMIT ceWp b 52
Of « S8l & i WATER CONTENT—w | = 2
ELEV glw wo o v [SHEAR STRENGTH P S.F. wp w Wy @ ] REMARKS
\ . —— O imaing
SeFTh DESCRIPTION 1217 || 5 [0 unconmmen + FIELD VANE e
el 217 8] W |e ouck TRIAxiAL X 1AB vang | WATER CONTENT %}
747.1 | Ground Level - @ | ™ 1 400 800 1200 1600 2000 10 20 3 P.C.FIGRSASI.CL,
0.0} Fine sand some cL
gravel -
43,1 Brown >
4.0
1. 188 114
q 740
L
Clayey silt to silt || 7 155 114 oh 00 63 37
Grey~brown ¥
Stiff d
3 85 {10
729.1 730 728.1
18.0 ] Silt some sand and d o 16 68 16
la
clay 4 SS5..41 4240
723.1 | Loose r
24.0 s {ss i)
p §<l1.87 7 +
6.1 TW |PH 248 o 123 9): = 29
¥ Y+ c'' =90
i1 i1 d
ClL silt to silt [; 15
ayey 4.1 188 710
|
8 185 {11 ooy 0 0 60 40
V]
//
Seiff 9.1 85 113 :
// 700 22,&'0
LA
Atio [ ss (11 bt Ot 01 64 35
/
14
¥ 690
686.1
11 1 1w iPH
61.0 ’sh
i
4
i 680
%4
Clayey silt trace I T s Tas
of sand and gravel f
Vb |-
Hard 4 A .
At 670
J
'//
1w 13 S5_Lak
441
-
A 660
»
el ss 137
g%
LA ”
L'
4 650
1 ]
i 1s | ss (29
J/f > A

20
1595 % STRAIN AT FAILURE
10

Continued



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N9

FOUNDATIONS OFFICE
15 Continued

o a¥

»

OFFICE Rﬁ?ORF‘ SOIL EXPLORATION

Jos 73-11085 LOCATION Route 'M' and Sharon Creek ORIGINATED By _PK
W.P. 40-66-00 BORING DATE October 19th, 3lst, & November lst, 1973 COMPILED BY PR
DATUM Geodetic - BOREHOLE TYPE Hollow Stem Auger CHECKED BY a2
SOl PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JUIQUID LIMIT sy
pums w BLOWS/ FOOT PLASTIC LIMIT Wp o =
ol « 8 g ) \ \ , ) WATER CONTENT—w | = 5
ELEV alw|w | £| & [SHEAR STRENGTH P.S.F. W w  wo @& | REMARKS
. . o e o |
SRt DESCRIPTION 121> | 2] & |o unconmmeo + FIELD VANE «
al 217 1 &1 9 Je quick rriaxial  x 1aB vane | WATER CONTENT %}
645.1 | Continued » @ W 1020 30 C FIGRSA S1.CL.
104,01} clayey silt traces o)
of sand and gravel : 840
Hard : :
635.1 161 58 20 25 34 21
112.0
Heterogeneous Mix-
ture of sand, silt,
gravel and clay 630
(T111)
¥
Hard (very dense) 171 S8 9" '
620
516.1 A BT EE o
131.0| Fnd of Borehole .

20
150-5 % STRAIN AT FAHURE
10
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50

MOISTURE CONTENT = 25.7%
_ LIQUID LIMIT = 30% FAILURE CIRCLES
40 PLASTIC LIMIT = 17 %
PER CENT GRAVEL = 0
PER CENT SAND = 0 ,
@ =30°
sol  B.HT15  SAMPLE™ 6
- DEPTH 31'-1'-31- 6"
a SPECIMEN SIZE = 15" =3"
b
20 0,' =30
0y'=20
10
o;'= 10
o J I 3 ! i } H
0 10 20 30 40 50 60 70 80 90
o' p.s.d.
50
STRESS PATHS
40 EFFECTIVE STRESS PARAMETERS
@' = sIN-lTANA
. ; 1 = 29 i Az 26.5°
% 30 C'= a/COS B
g = 0
[y
._I
bl 20
10
0 . ! | i ! !
0 10 20 30 40 50 60 70 80 2
o+ i
7 P
FIG. 7°

W.0. 73-11085



50

40

30

T p.s.h

20

MOISTURE CONTENT = 19.7 %
LIQUID LimiT = 38%
PLASTIC LimiT = 19 %
PER CENT GRAVEL = 0
PER CENT SAND = 0

B.HY 5 samPLE™ 6
DEPTH 30'-0"-30'-5"
SPECIMEN SIZE = 1) x3"

FAILURE CIRCLES

/@30"

10
oy =15
| | {
% 10 20 30
o' p.s.i.
50
STRESS PATHS
40 EFFECTIVE STRESS PARAMETERS
@' = sINTTANG e
| - 30 | a=27
G 30 C' = 0/COS8 B
a z 0
...‘
51 20
10
0 H | H i 1 ] ] |
0 10 20 30 40 50 60 70 80 90
..gllm%m%:, p.s.i.
FIG. 8 W.0. 73-11085



S0

40

30

T p.5.i.

20

10

MOISTURE CONTENT = 24.5%

LIQUID LIMIT = 42 % — FAILURE CIRCLES
PLASTIC LIMIT : 21% , |

PER CENT GRAVEL = 0 /{ijza.s"
PER CENT SAND = 0

i

B.HT 24 SAMPLE™ 3
DEPTH 30'-4"- 30'-9"
SPECIMEN SIZE = 15" x 3"

10 20 ’ 80 2¢
o' psi

50 _
STRESS PATHS
40k EFFECTIVE STRESS PARAMETERS
1 i - - @
B = SINT TANA : 4=25
= 28° ,
= 30k C' = a/COS @
a z 0
kY
*’N
bl 20}
104
O 1 1 { | | ]
0 10 20 30 40 50 60 70 80 s
Eﬁ;%gi p.s.i.

FIG. 9 WO, 73-11085
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ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

PENETRATION RESISTANCE

‘N'e STANDARD PENETRATION RESISTANGE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A S5TANDARD SPLIT SPOON SAMPLER
12 IHCHES 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 THE END OF DRILL RODS, 12 INCHES INTO THE SUBSOIL, THE ORIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COMESIONLESS SOILS ARE DESCRIBED
IN THE FOLLOWING TERMS @~ '

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

TERMS TO BE USED IN DESCRIBING 501LS - _
TRACE X j0% , SOME 10—25% , WITH 25-40% , > 40 % SILTY, SANDY, GRAVELLY, CLAYEY ETC.

TYPE OF SAMPLE

‘ 8.8  SPLIT SPODN ‘ T.W. THINWALL OPEN
WS WASHED SAMPLE TP THINWALL PISTON -
5.1 SLOTTED TUBE SAMPLE 0.8 DESTERBERG SAMPBLE
AS. AUGER SAMPLE F.5 FOIL SAMPLE
€5 CHUNK SAMPLE RrR.C. ROCK CORE

P H SAMPLE ADVANCED HYDRAULICALLY
F.M. SAMPLE ADVANCED MANUALLY

SOIL TESTS
‘,
] UNCONFINED COMPRESSION L.V. LABORATORY VANE
UU  UNCONSOLIDATED UNDRAINED TRIAXIAL FV. FIELD VANE
CIU  CONSOLIDATED ISOTROPIC UNDRAINED TRIAXIAL c CONSOLIDATION
ciD " " DRAINED » s SENSITIVITY
cAY " ANISOTROPIC UNDRAINED =

CAD " “ DRAINED U



FD-9b {Re‘n. 73}

-

- < 0

>

ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

0!, PROPERTIES

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

UMIT WEIGHT OF WATER

UNIT DRY WEIGHT OF SOIL (DRY DENSITY)
URIT WEIGHT OF SUBMERGED SOIL

SPECIFIC GRAVITY OF SOLID PARTICLES G w

VOID RATIO
POROSITY
WATER CONTENT
DEGREE OF SATURATION
LIQUID LIMIT
PLASTIC LIMIT
PLASTICITY INDEX
SHRINKAGE LIMIT
W We

P
CONSISTENCY INDEX » -ﬂi—"-t

P

VOID RATIO IN LOOSEST STATE
VOID RATIO IN DENSEST STATE

LIQUIDITY INDEX =

€mox — €

€max " €min
RELATIVE DENSITY D, 15 ALSO USED
HYDRAULIC HEAD OR POTENTIAL
HATE OF DISCHARGE

VELOCITY OF FLOW

HYDRAULIC GRADIENT

COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

DENSITY INDEX «

-e
COEFFICIENT OF VOLUME CHANGE = 7957
(1+e)acd

COEFFICIENT OF CONSOLIDATION

COMPRESSION INDEX » ——D8

A log.Q o

TIME FACTOR = %&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,
Of FRICTION

COEFFICIENT OF FRICTION
SENSITIVITY

IN TERMS OF
EFFECTIVE STRESS

= ¢+ o tan ¢

IN TERMS OF
TOTAL STRESS

Ty = Cy+ O tan ¢

2
e

m
e

loge@ or In g
log,eo or log o

BXOMLEY @ a4 Qg €

20 o.

<

GENERAL

. 3.1416

BASE OF NATURAL LOGARITHMS 27183
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 IS ALSO USED)
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAM

 POISSON'S RATIO { L IS ALSO USED)

MOUDULUS OF LINEAR DEFORMATION ( YOUNGS MODULUS)
MODULUS OF SHMEAR DEFORMATION

MODULUS OF CUOMPRESSIBILITY

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 STHESS
ON WALLS '

COEFFICIENT 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 COMESION 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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11 iC & ? 7 14 13 i A
0. ¥ hd 54 . 4 % ¢ ¢l o
EF CONE | ' -
810 GG 33 {" N
i ,.
: - ) Ay - 810
800 : e EILL sanD) L1 @51 SAND, TRaces of i { B 505
L Compact O e ciar ssur
790 e e | TOPSOIL : " p.opee Lloose to Dense 290
BB e %SLT TRACES OF | e
oo Sopgy | b e
L e T — 750
:‘:_;i o CLATEY ST B”*&’mp *0\' Deage : -
270 " 1'% SAND, TRACES OF SAND, TRACES OF GRAVEL |1} ! 779
CLAY & S1LT 3] :
L Compact Very Dense Mgy SILT wiTe cLay
760 ; IRACES OF SAND SAND, TaazE oF 760
Comp. to Dense SILT & ~x£w’EL
s cone ssrcone | L2s $11;; Loose to Dense 750
ne o N I : T
FI:A} rossancsyl T ] i )
] \.ewhSoFt ! { : 3‘!' 23 LA 230
] ¥
AN I OF T 1A Tts SAND, TRACES OF Sl SAND V.Dense
720 | oosé to-Comp. i BT _AND CLAY P50 SOME SIT & CiaY flho CLAYEY SWT 7O _SILT 73¢
Qi 7 .10 Very Loose to Compact T f Stiff ro V. Stitf N SAND
L 3ig : ! e SOME GRAVEL
220 ¥ SAN e : . I My v2 SO SR 720 KEY PLAN
Comp.to ¥ Dense 4] WA Compact SCALE 1N MUES
710 27 Jlas SAND, sowe sir N - I | 713 i~
N [ ;
57 SILT, TRACES GF SILT, TRACES OF Ths  Dense = _
706 L7 CLAY & SAND CLAT & SAND L] B 14 A SITY CLAY TO CLAYEY SUT o
: Uense to V Dense F134 Dense to V. Dense bz Laven B { Firm tc Very SHFF
7
590 HIH M CLAYEY SILT TO ST i 690 LEGEND
) : e Stiff ro W SHEf i SILT, SOME CLAY LAYERED :
650 27 e : M SILTY SAND it 15 ¥ Compagt 680
' X s TRACES OF CLAY 337 ‘é’ Bore Hols
L 174 I
470 ki o 2 SILTY CLAY Stiff £70 ‘é} Cone Penetration Test
' CLAYEY SILT SILT, TRACES OF CLAY L R
450 A1 TRACES OF SAND Compoct : GLACIAL TILL e {} Bore Hole & Cone Test
V. S5tff to Herd s CONE AL Atas S RET MIXTURE OF CrAYEY Sil. SAND & GRAVEL
050 L2a BTy < la GULACIAL TILL s 100785 2.l Very Stiff to Hard 050 -:_é:- Woter Levels estobiithed al time
5 r : 4,;—/‘,". HET WATURE OF LAY, S - {Comnuct oV Dense} - of freld mvestigaton
. Db | Eid ST, SAND & GRAVEL 5 CLAYEY SHT ; Cct. & Nov 1973
. [ 1o=ed .
640 AT Very Stiff to Hard |2 TRACES OF SAND & GRAVEL 540
. ar =, C S e ff
; {Compact to V. Dense] e Firm fo V. Stiff
530 Lkt 27 VIS &30
[ MO. | ELEVATION
620 620
GLACHAL TILL
&10 HET JAXTURE OF Cipv 510
SKT, SAND & GRAVEL
00 L . Hard [Very Dense) 400
#° 4’ &' o™ 6" @ e l'
760 i 762
758 ! . 50 BORE HOLE DETAILS
i | i NG -
g R ! L SAND, SOME SRAVEL
ze0 A CLAYEY SUT TO : {77 SRR - 740
Hirw  SIHTY CLAY lria CLAYEY ST TO SIT
7310 s Very Stift - Stiff ] 7
. ; =i SILT Locse — NOTE —
720 ;:E:PE,S«{%ND#@ £ GRAVEL - L ..._..ii‘ L SCME SAND & CLAY 732 The boundares beiween su! strals have been estchklished oniv ot
7;“‘ FRAC 5 OF SILT —_— Bore Hole iccohions. Between Bors Hoies the bousdories cte ossumed
718 ; . 70 from geologrcal ewdanze
e } 11 CLAYEY_ SILT YO SHT
700 “Lis Zak s Stitf 700
¥ Y Sy -
N . - E M
eso__ e SITY CLAY i ST AV T : e 5
; WITH SitT LATERS TSN to V. Stk ?f =
§ Lrr B e - . Art AR
&30 Stift to V. Stiff er;;longr__: E_.Sﬁ;@»BJME SR&EL » .. DEDQ = Gt § & TEicRiT TN
A ) Thas T ANO SiT TTCTAYEY ST Snff ot
70 - g s Compact 12 TRACE OF SAND e
e p g ks
Lagdwers o CLAYEY ST o SAND Loose MINISTRY 0F [EANS 40
680 \ @ *o mepa;i e bih TRACE TF SAND & GRAVEL Laal ba2 DESSN SERVIFES BRATICH — £
\_ . . ST i 37 (1992 SnT warh sanp
650 ~GLACIAL THL ~ L& GRAEL ; , ['5!  TRAZES OF CLAY & GE FEASIRILITY STUDY
HET, MIXTURE OF CLAY, N R Foeaet YWery Dense
SILT, SAND & GEAVEL il CLAYEY SiL7
446 Herd {1V-Tensal - L1 SOME SAND TRACE OF GRAVEL -1
i ' T 27 Vary Stiff sickway No _PROP - 4072 pist. NO _ 2
S S Very T o
£30 a1 co MIDDLESEX
VWP DT ToN
SE0 Fh = :
SIACIAL THL -2 :}H. ST RA?;CQA
Artesan | HET WINTURE OF Clay, o na TRAN ND WG )
810 . . Essourteced | SIT sAnD 5 _GRAYEL ___ AL P ALons - s SR, -
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ABSTRACT

The results of an investigation to determine the
subsoil and ground-water conditions at the propoged site
of the new Giles Bridge over the Thames River south of
Delaware, Ontario, are reported.

The four principal soil types found to exist at this
site have been described as follows: 1) very loose to
loose brown silty sand, 2) compact or very stiff stratified
silt and silty clay, 3) very stiff to hard grey clayey
silt till, and 4) very dense grey silty sand till.
Limestone bedrock underlies the very dense silty sand till
stratum.

It is recommended that the proposed four span
structure be supported on piers bearing directly upon the
competent till layer and that the abutments be supported
on steel pipe piles filled with concrete. The driven
pipe piles with tip elevations as specified will derive
their design capacity of 40 tons per pile, primarily from
end bearing in the very dense till stratum.

The approach fills and river bank slopes as proposed
are not steeper than 2 horizontal to 1 vertical and are
considered adequate. Rip-rap protection to above the
high water level for the river bank and approach fill
slopes is recommended.
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INTRODUCTION

H. Q. Golder & Associates Ltd, has been retained by
R. C. Dunn & Associates Limited to carry out a subsurface
investigation at the site of the proposed Giles Bridge

crossing of the Thames River south of Delaware, Ontario.

The purpose of the investigation was to determine
the subsurface soil and ground-water conditions at the
proposed site and to make recommendations for the design
of the bridge foundations, roadway cut and construction

of the approach embankments.

PROCEDURE

Six boreholes and eight dynamic cone penetration
tests were put down between October 7 and 22, 1968
using diamond drillrigs supplied and operated by the
F. E. Johnston Drilling Co. Ltd. .In order to carry out
two borings located in the river channel, the drillrig was
mounted on a raft. Two additional boreholes were made at
the proposed east approach cut location to assess the

suitability of this material for use as approach fill.

A power auger supplied by the F. E. Johnston Drilling Co. Ltd.
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was used to make these two boreholes. Sounding of the
river bottom along the proposed bridge centreline was
carried out by hand probing with a steel rod from a

small boat.

Ground-water information was obtained during
drilling and from standpipes and piezometers installed

in the boreholes upon the completion of drilling.

The locations of the boreholes and soil stratigraphy
sections are shown on Figures 1 and 2. A log of each
borehole is given in the Record of Borehole sheets
following the text of this report. The soil samples
obtained during drilling were brought to our London
laboratory for detailed examination and representative
testing. The test results are given in the Record of
Borehole sheets and grainsize distribution curves are
shown on Figures 5 to 9 inclusive. The standard Proctor
compaction test results of the proposed cut material are

shown on Figures 3 and 4.

The elevationg of boreholes were obtained from

R, C. Dunn & Associates Limited’and are understood to be
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referred

SITE AND

to the local datum used in Middlesex County.

GEOLOGY

The
River is

Ontario,

site of the proposed _bridge over the Thames
situated about 3 miles south of Delaware,

on a road between Lots 12 and 13 in Concession

I of Township of Delaware, Middlesex County, Ontario

The

spillway

proposed site is located within an old glacial

of the physiographic region known as the Caradoc

Sand Plain. This spillway at present serves as the

flood plain of the Thames River flowing through this

lowland along the bottom of the 90 foot high Mount Elgin

Ridge located on the east side of the river.

In the flood plain loose granular alluvium is

underlain by the very stiff or very dense glacial till

of the Wisconsin Glaciation, whereas the high ridge at

the east

side of the river is of lacustrine origin

and consists of very stiff or compact stratified clay,

silt and sand underlain by the glacial till. This

stratified stratum can probably be attributed to the

Maumee-Whittlesey periods of the Great Lakes history.
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SUBSURFACE CONDITIONS

Four principal soil types were encountered at this
site. These have been described as follows: (1) very
loose to loose brown silty sand with occasional roots
(alluvium), (2) compact or very stiff stratified silt and
silty clay (lacustrine deposit), (3) very stiff to hard
grey clayey silt and sand with a trace to some fine gravel
(glacial till), and (4) very dense grey silty sand with a

trace to some clay and gravel (glacial till).

In general the main river channel has been formed
in the brown siltysand alluvium stratum which is underlain
by the competent till strata. The river bottom between
station 23420 and 24+90 consists of clayey silt till. It
is believed that the scouring action of the river has
removed the relatively loose silty sand alluvium in
this section. The elevation of. the upper horizon of this
exposed clayey silt till did not vary abruptly across the
site indicating that scouring or stream bed erosion has
not been significant. The grain size distribution curves
of representative samples from various strata are shown

on Figures 5 to 9 inclusive.
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Brown Silty Sand (Alluvium)

The alluvial deposit of brown silty éand with

occasional roots was encountered in boreholes 1, 4

 and 5 on the flood plain. The average thickness of
this deposit was about 10 feet between elevations 140 and
158. The "N" values obtained from standard penetration
tests ranged from 3 to 20 blows per foot with a representa-
tive value of about 5 blows per foot. The average natural
water contents were 12 per cent at boreholeé 1 and 5 and
32 per cent at borehole 4 near the river. The relative
density of this stratum is loose and the material is

considered to be very susceptible to scouring.

Stratified Silt and Clay (Lacustrine)

The lacustrine deposit of grey stfatified silt
and clay was encountered at boreholes 6, 7 and 8
located on the east river bank above elevation 160.
This fairly thick stratum is overlain by about 10 feet

of brown mottled clayey silt at boreholes 7 and 8.

The "N" values ranged from 9 to 37 with an average
value of 20 blows per foot and the consistency based

on the "N" valuesis very stiff. The Atterberg limit -
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tests gave liquid and plastic limits of 32 and 19
respectively with a plasticity index of 13. The natural
water content varied from 12 to 31 ﬁer cent with an
average value of 20 per cent. The representative value

above elevation 215 was 16 per cent.

Standard Proctor compaction tests were carried out
to determine the suitability of this stratum as a £ill
material for approach embankments. For the predominantly
silty soil which occurred at the location of borehole 7,
the maximum dry density was found to be 123.4 pounds per
cubic foot at an optimum water content of 12 per cent.

- For the predominantly clayey soil which occurred at the
location of borehole 8, the values of maximum dry density
and optimum water content were 115.7 pounds per cubic
foot and 15 per cent respectively. (See Figures 3 and

4.)

Grey Clayey Silt (Glacial Till)

The glacial till stratum of grey clayey silt with
a trace to some sand and fine gravel was encountered in
all boreholes except borehole 8. This layer is overlain

by the brown silty sand alluvium or grey stratified silt
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and clay of lacustrine origin and ié underlain by the.
very dense grey silty sand till stratum. The upper-
surface of fhis stratum is presentiy exposed in the
river bottom due to the removal of the alluvium by river

scouring.

The "N" values ranged from 18 to 43 blows per foot
with an average value of 27 blows per foot. The natural
water content varied from 14 to 20 per cent with an
average value of 18 per cent, The results of Atterberg .

limit tests gave liquid and plastic limits of 29 and 18

h respectively with a corresponding plasticity index of 11.

The liquidity index of 0.1 to 0.5 for this clayey silt

till indicates a high degree of overconsolidation.

It is noteworthy that the expoéed surface of this
stratum in the bottom of the river channel is at
approximately the same elevation as the upper surface
of the buried portion of this stratum on both sideg of
the channel which is not subject to scouring. This
indicates that this grey clayey silt till stratum is

relatively non-susceptible to river scouring.
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Grey Silty Sand (Glacial Till)

The coarse textured stratum of glacial till
consisting of grey silty sand with a trace to some
clay and gravel was encountered belbw the grey clayey
silt till at boreholes 1 to 6 inclusive. The upper
surface elevations of this stratum variéd between 125

and 132 across the site.

The relative density of this stratum is very dense.
"N" values of over 100 blows per foot and the natural
water contents varying between 5 and 1l pér cent confirm

the low void ratio consistent with a very dense state.

- This very dense till layer, locally called hard pan, is

considered an excellent bearing stratum for end bearing

piles.

Miscellaneous

A 10 foot thick brown to rusty brown highly fissured
mottled clayey silt layer was encountered near the ground
surface at boreholes 7 and 8; this layer is probably
the weathered upper portion of the lacustrine deposit,
having average "N" values of 33 blows per foot and a
natural water content varying from 13 to 19 per cent

with an average value of 16 per cent.
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At borehole 8, this stratum underlies about 5
feet of rusty brown slightly stratified fine to medium
sand which had "N" values of 6 blows per foot and a

water content of 8 per cent.

It is known that the limestone bedrock in this area
is overlain by the very dense grey silty sand till
stratum. The thickness of the overburden was not proven

at this site, but it is believed to be over 100 feet.

GROUND-WATER CONDITIONS

Ground-water information was obtained from obsérﬁaw
tions made during drilling and from piezometers and |
standpipes installed in the boreholes which were measured
on November 12, 1968, 3 weeks following the completion
of drilling. Soundings were made in the river on October
17, 1968. The details of ground-water and river watér
levels are given on the Record of Borehole sheets and

on Figure 2.

The ground-water table on the east side of the river
channel was close to the ground surface elevation of 148

at boreholes 4 and 5, and sloped upward towards the east
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with elevations of 166, 209 and 236 at boreholes 6, 8
and 7, respectively. On the west side of the river, the
ground-water level was at elevation 148 at borehole 1

and probably follows the upper surface of the grey

silty clay till stratum which dips slightly toward the river.

The lower grey silty sand till stratum is under
slight artesian pressure several feet above the normal
ground-water level at the river channel section. (See
borehole 4.) This condition exists due to the impervious

stratum of grey silty clay till above it.

DISCUSSION

It is proposed to replace the existing 3 span simply $u§w
ported through truss Giles Bridge with a deck type structufe
located immediately south of the e#isting bridge as shown énw
Figure 1. The proposed new bridge will consist of a 4 span
structure continuous over 3 piers and simply supported at
each abutment. The approach embankments will vary in
height from 15 feet above existing ground surface at
the west bank to 30 feet above existing ground surfacg

at the east bank. This will elevate the new bridge deck
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approximately 20 feet and 7 feet above the bridge deck .
elevations at the east and west abutments. A maximum’
cut of 30 feet is proposed to achieve the regquired

approach grade on the east bank. It is understood that
the maximum allowable differential settlements b&tweeﬁ

piers or between pier and abutment is 1.0 inch .

Foundations

Piers:

The very dense competent till stratuﬁ which exists at
a relatively constant elevation across the site is aﬁ
ideal bearing stratum to support spread footings directly
or to serve as the end bearing stratum for driven piles.
At the west pier and centre pier 1ocatibn$’spreadlfootings
may be founded at or below elevation 128 using a net
bearing pressure of at least 4 tons per square foot.
Founding footings on the till layer at this elevation Wili
involve e#cavations varying from about 7 feet to 9 feet

at the west and centre pier locations respectively.

The use of spread footings at the east pier location

designed for 4 tons per square foot at or below elevation

128 will necessitate an excavation depth of about 20 feet
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below the water table through at least 10 feet of looseh
silty sand. This would require using interlocking steel
sheeting driven to penetrate the’till layer for at least
12 inches. A recommended alternative to the ﬁse of
spread footings at this pier location is the use of steel
pipe piles driven to practical refusal at elevation 125
and filled with concrete. The safe allowable load per.
pile is considered to be at least 40 tons for a 12 inch
diameter piie driven to a final set of about 10 blows per
inch using a driving energy of 15 foot kips per blow.

The piles could be capped at about 4 feet below existing
ground level eliminating the need for a deep sheeted

excavation.
Abutments:

Due to the presence of both the loose alluvial soil
and the compressible clayey silt till which exists at the
proposed abutment locétions, the use of spread footing
support is not considered feasible. It is recommended
that the abutments be supported on steel pipe piles driven
to practical refusal in the dense till stratum at or

below elevation 125 and then filled with concrete.
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A design load per pile of 40 tons may be used provided tﬁe
12 inch diameter pipes are driven to a set of 10 blows

per inch using a driving of 15 foo£ kips\per bldw with' 
a tip elevation at or below 125, The front and back

row of piles at each abutment should be raked in opposite

directions.

Approach Embankments

At the west abutment location the approach f£fill
is to be constructed to a height of about 15 feet above
present ground surface. Normal stripping of the |
topsoil layer should be carried out prior tb the placing
and compacting of the fill material. Abutment piles
should be driven through the in place compacted fill.
Standard side slopes of 2 horizontal to 1 vertical may
be used. There is no apparent danger of river bank

instability due to the approach £ill loading.

At the east abutment location the proposed grade is
such that the appreoach fill will be about 30 feet above
present ground surfacé. Due to the combination of the’ |
high ground-water table and the silty fine sand underlying

the topsoil layer, particularly at the toe of the slope
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in the vicinity of borehole 5, iﬁ may be necessary to
place a 12 inch layer of granular filter over the
fine silty sand prior to placing the éompacted £ill.
This will insure that the base layer of the approach
fill can be adegquately compacted and prevent a siope failure E
within the fill. The requiremént of the granular.zéné'éan
be decided upon completion of the stripping and foundation
preparation.' A dry construction and pre-donstruétion

period could obviate the necessity of thé granular filter_.
layer. Standard 2 horizontal to 1 verticél side slopes

may be used with no danger of an approach £ill or river

bank slope failure.

Suitability of Cut Material as Approach Fill

In the vicinity of borehole 8 where the cut depth
is about 20 feet, the material within this depth cénsiété\
of sand overlying a desiccated brown clayey Sil£. Thé'. |
in place water content of this clayey silt material is’at
or slightly above (1 to 2 per cent) the Proctor optimum\
water content. (See Figure 4.) This material is

considered acceptable as approach fill.
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In the vicinity of borehole 7 where the cut depth
is generally less than 20 feet, thg material is predcmiﬁantly
a silt and the in situ water content is about's per cent ,.
above the Proctor optimum value. (See Figure 3.) Use of thié'
material as approach £ill would require a reduction of
the water content of at least 5 per cent which could 6nly
be achieved during under ideal hot and dry weather con- |

ditions.

The slopes for the roadway cut shoﬁld'be 2 horizontal
to 1 vertical. Protection of these slopes with sod or
mulch and seed to produce a grass covered slope will-bé
necessary to prevent surface sloughing and gullying due

to storm runoff. There are several local surface failures

evident in the existing cut for the existing road.

River Bank Slope Protection

In order to prevent stream erosion of the-approéch'
fill slopes, it is recommended that rip~rap protection to
above river high water level be provided. The rip-rap
should consist of stone up to 12 inches in diameter WEiéh
should be placed on a 12 inch filter layer of well gréded

sand and gravel having a Dg5 gize of about 1.5 inches.
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This filﬁer layer is particularly necessary at the wesﬁ
approach fill between elevations 140 and 155 where the -
loose silty sand alluvium is exposéd in the river bank
slopes. This layer is also exposed at the toe of the
slope below elevation 147 on the east river bank slope

and the filter blanket must be provided here as well.

YDK/LGS : cmm L. G. Soderman, P. Eng.{f ¢ e
November, 1968 o B
68628 s
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LIST OF ABBREVIATIONS

The abbreviations commonly employed on each “Record of Borehole,” on the figures and in the text

of the report, are as follows:

I. SAMPLE TYPES

AS  auger sample

CS chunk sample

DO  drive open

DS Denison type sample
ES foil sample

RC  rock core

ST slotted tube

TO thin-walled, open
TP thin-walled, piston
WS wash sample

II. PENETRATION RESISTANCES

Dynamic Penetration Resistance: The number
of blows by a 140-pound hammer dropped 30
inches required to drive a 2-inch diameter,
60 degree cone one foot, where the cone is
attached to ‘A’ size drill rods and casing is not
used.

Standard Penetration Resistance, N: The num-
ber of blows by a 140-pound hammer dropped
30 inches required to drive a 2-inch drive open
sampler one foot.

WH sampler advanced by static weight—
weight, hammer

PH sampler advanced by pressure—pressure,
hydraulic

PM eampler advanced by pressure—pressure,
manual

Notes:

I, SOIL DESCRIPTION -

(a) Cohesionless Svils _
Relative Density N, blows/ft.

Very loose Oto 4
Loose 4 to 10
Compact - 10to 30
Dense - 80 to 50
Very dense over 50

(b) Cohesive Sotls

Consistency Cw Wb./sq. L.
Very soft - Less than 250
Soft . 250 to. 500
Firm ~  500to 1,000
Stiff 1,000 to 2,000
Very stiff 2,000 to 4,000
Hard over 4,000

IV. SOIL TESTS

C  consolidation test

H  hydrometer analysis

M sieve analysis

MH combined analysis, sieve and hydrometer!
Q undrained triaxial?

R consolidated undrained triaxial®

S drained triaxial

U  unconfined compression

V  field vane test

ICombined analyses when 5 to 95 per cent of the material passes the No. 200 sieve.
"Undrained triaxial tests in which pore pressures are measured are shown as @ or R._
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LIST OF SYMBOLS

1. GENERAL

» = 3.1416

¢ = base of natural logarithms 2.7183

log, a or In a, natural logarithm of a

logie a or log a, logarithm of a to base 10

HRERTT

time

acceleration due to gravity
volume

weight

moment

factor of safety

I1. STRESS AND STRAIN

U
a
o
T
€

tzy
14

E

G
K
1

pore pressure
normal stress

normal effective stress (4 is also used)
shear stress

linear strain

shear strain

Poisson's ratio (u is also used)

modulus of linear deformation (Young's
modulus)

modulus of shear deformation
modulus of compressibility
coefficient of viscosity

I11. SOIL. PROPERTIES
(a) Unit weight

unit weight of soil (bulk density)

unit weight of solid particles

unit weight of water

unit dry weight of soil (dry density)

unit weight of submerged soil

specific gravity of solid particles G, =v,/7.
void ratio

porosity

water content

degree of saturation

(b) Consistency

wy liquid limit

wp plastic limit

Ir plasticity index

wy . shrinkage limit ' -

I, liquidity index = (w — wp)/Ip .

I, consistency index = (, — w)/Ip
emax VOid ratio in loosest state

¢mn void ratio in densest state

D,

relative density = (Gpay €)/ (Cwax — Cua)

(c) Permeability

T R P AT Y

™y

Ty
C’

¢l

Cu

Py

m
Sy

hydraulic head or potential
rate of discharge

velocity of flow

hydraulic gradient

" coefficient of permeability
seepage force per unit volume

(d) Consolidation (one-dimensional)
coefficient of volume change
= —Aef(1+e)Ad’ ’
‘compression index = —Ae/ A logse o’
coefficient of consolidation
time factor = c¢df/d? (d, drainage path)
degree of consclidation

(e) ’Shear sirength

shear strength
effective cohesion )
intercept
effective angle of ¢
shearing resist-
ance, or friction |
apparent cohesion*
apparent angle of
shearing resist-
ance, or friction
coefficient of friction
gengitivity

stress
77 = ¢ 4 o’ tan ¢’

in terms of total stress
Ty = ‘u+ﬂ':a~n¢l

*For the case of a saturated cohesive soil, ¢, = 0 and the undrained shear. stretigth 7, = €y 15 taken
as half the undrained compressive strength. :
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INTRODUCTION

In accordance with a letter of authorization, dated May 12, 1966,
a soil investigation has been carried out in the Township of
Caradoc where it is proposed to construct a new bridge across the
C.N.R. railway,.

The structure will be located on Lots 21 and 22, Concession 2 of
the Township and is named Troops Bridge,

It is understood that the proposed structure is a 3 span precast
concrete girder type with an overall span of about 120 feet. The
requirements of the project were discussed with Mr, N, M. Warner,
P, Eng., who supplied the foregoing information.

The purpose of this investigation was to reveal the subsurface
conditions at the site and to determine the relevant soil pro-
perties for the design and construction of the bridge foundations.

FIELD WORK

The field work, consisting of 2 boreholes, was carried out during
the period May 11 to 13, 1966, at the locations shown on Enclosure
2. The holes were advanced by washboring methods, and were lined

with Bx casing.

Standard Penetration Tests using a 2-inch outside diameter split-
spoon sampler were performed at frequent intervals of depth,
using a driving force of a 140 1b, hammer falling freely through
30-inches. The tube is first driven an initial 6«inches to allow
for the presence of disturbed material at the bottom of the bore-
hole. The number of standard blows required to drive the sampler
a further 12-inches was recorded as the standard penetration
resistance (or 'N' value). This test determines the relative
density of granular strata and gives an indication of the con-
sistency of cohesive strata. It also enables samples to be
obtained for classification purposes,

The results of the field tests are presented on the Geotechnical
Data Sheets, Enclosures 3 and 4., Elevations were referred to
the top of rail at the centre line of the bridge, El. 810,63
feet,

SUBSURFACE CONDITIONS

Detailed descriptions of the strata encountered in each bore-
hole are given on the Geotechnical Data Sheets, comprising
Enclosures 3 and 4, and a general picture of the soil strati-
graphy is given in the form of a Subsurface Profile on
Enclosure 2.
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Both boreholes encountered loose sandy and clayey silt deposits
which extend from the ground surface to a depth of 4.5 feet,

These deposits are probably fill material which was excavated
during construction of the railway cut at this section of the

track.
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Natural subsoil was encountered at El. 814> in both boreholes
and consists of sandy silt soil down to the limit of the bore- \
holes at a depth of 35 feet., Grain size analyses of this stratunm,
which are plotted on Enclosures 5 and 6, indicate that the soil
consists of 75% medium to coarse silt and 25% fine sand., The
relative density of the stratum is estimated to be 'dense' to
'very dense' based on standard penetration test results ranging
from 26 blows per foot to refusal values of 100 blows for less
than 1 foot penetration of the sampler,

The colour of the silt stratum changes from brown to grey at
El., 790%, and indicates that the low summer water table is at
about this elevation. The water levels observed in the bore~
holes can be attributed partly to washwater used in the boring
operation and partly to the excessive rainfall prior to
commencement of the drilling.

DISCUSSION

It is understood that the bridge will have three spans of about
40 feet supported by piers on spread footings at each side of
the track and abutments supported on either piles or spread
footing foundations,

Piers

The top of the rail is at El, 810.63, therefore the pier foot-
ings will be supported at about El, 805 to provide sufficient
cover for frost protection, This elevation lies within the
stratum of dense sandy silt and on the basis of the borehole
results, a maximum allowable soil pressure of 8000 p.s.f. may
be used in the design of footings. Total settlement of foot-
ings mobilizing the above soil pressure is estimated to be
less than !/2 inch,

Abutments

The abutments may be supported on spread footings at or below
El. 813 using a maximum allowable soil pressure of 8000 p.s.f,
Total settlement of footings mobilizing the above soil pressure
is estimated to be less than 3/4 inch,.

Alternatively stub abutments may be supported on piles driven
into the very dense sandy silt stratum. It is estimated that
concrete filled steel tube piles will develop their full work-
ing load when driven into the very dense sandy silt material,
therefore the depth of penetration will depend on the length
of embedment required for lateral support. Also, due to the



very dense nature of the subsoil, it may be necessary to use
jetting or pre-augering to achieve the required depth of
penetration,
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For preliminary design purposes, it is estimated that 10-inch
and 12-inch diameter steel tube piles will develop working
"loads of 40 and 50 tons respectively, In practice the piles
should be driven to a satisfactory set in accordance with a
recognised dynamic pile driving formula,

Construction

The sandy silt subsoil is susceptible to disturbance by the
'pumping' action of heavy equipment. It is therefore
recommended that excavations be carried out by a back-hoe
type of machine in order to keep disturbance to a minimum,
The footing grade should be inspected to confirm that no
loose or disturbed soil is present,

Yours very truly,

DOMINION SOIL INVESTIGATION LIMITED

B¥anch Manager

CIJWA:jms
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Endosure No. |

LIST OF SYMBOLS, ABBREVIATIONS AND NOMENCLATURE.

SOIL COMPONENTS AND GROUND WATER CONDITIONS.

O T "‘-"-"_é:“'” -’:-";-‘2':"
R A
BOULDER| COBBLE | ornvet SAND SILT | CLAY [ORGANICS| percoe || eRgen| DEETH
COARSE | FINE | COARSE | MEDIUM FINE B
" M " - NO SIZE LEVEL CAVE"N
% > 8 3 4 4.76mm 2.0 0.42 0074 0002 > LiMiT
U.S. Standord Sieve Size: Nod4  Nol0 No.40 No.200
SAMPLE TYPES.
AS Auger sample RC Rock core TP Piston, thin walled tube sumplo
¢S Somple from casing % Recovery TW Open, thm walled tube somple
ChS Chunk sample $5 Split spoon sample WS Wash sample
SAMPLER ADVANCED BY ;'r:':;u:':‘oh" y OBSERVATIONS [ Steady pressure i Washwater
" ! returns
" topping ¢ t , CORING :"’emx‘:‘" :
pressure H %g:?wmr
PENETRATION RESISTANCES.
DYNAMIC PENETRATION RESISTANCE : fo drive @ 2 ¢, 60° cone attached to the end of the _—L“\._‘_
drilling rods into the ground, expressed in blows per foot.
STANDARD PENETRATION RESISTANCE,-N-: to drive o 2" outside dia, split spoon sampler o o
| foot into the ground, expressed in blows per foot, o
EXTRAPOLATED -N-~ VALUE @

The energy for the penetration resistances is supplied by a 140 Ib. hammer folling 30 inches

SOIL. PROPERTIES.

W%  Water content ¥ Notural bulk density (unit weight)

k Coeff, of permeability
LL %  Liquid limit e  Void ratio € Shear strength in terms of
PL%  Plastic limit RD Relative density ®  Angle of int, m&;\} total stress
Pi % Plosticity index Cy  Coeff. of consolidation C'  Coheslon in terms of
L Liquidity index m,  Coeff. of volume compressibility ¢'  Angle of int. friction-] effective stress

UNDRAINED SHEAR STRENGTH.
— DERIVED FROM —

TRIAXIAL UNCONFINED LABORATORY FIELD POCKET
N o ~ ~ PENETROMETER
COMPRESSION TEST st st VANE TEST st TESS':"
@® @ X + v
Straln of foilure Is represented 20% St: sensitivity = shear strength in undisturbed stote
by direction of stem '5%'t;5°/° y shear strength in remoulded stote
10%
SOIL. DESCRIPTION.
COHESIONLESS SOILS:  RD: COHESIVE SOILS ¢ oS/t
Very loose 0-15% very soft less than 250
Loose 15-35% Soft 258 - 500
Compact 35-65% Firm 500 —~ 1000
Dense 65— 8% % Stitf 1000 ~ 2000
Very dense 85—-100% Very stiff 2000 ~ 4000

Hard over 4000
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GEOTECHNICAL DATA SHEET FOR BOREHOLE . .1 ...
R OUR REFERENCE NO. ©=5-L2
, ' CUENT: R, C. Dunn § Associates METHOD OF BORING: Washboring ENCLOSURE NO. 9.
- NOEC“Troops Bridpe DIAMETER OF BOREHOLE: Bx ( 3-inch) o
8 LOCATION: Township of Caradoc ' °ATE May 13, 1966
. DATUM ELEVATION:
. ) P
, z SAMPLES PENE;?:;:O;r“fj;?TA“CE CONSISTENCY
2 f: STRATIFICATION 23l . Ty 20 490 0 BH 100 water content %
se|g< DESCRIPTION CEp 8 | w |1 b9 Oy REMARKS
z a Lo 2 S kA g§ SHEAR STRENGTH s/ s f1
& < v
© < ® ] ] ] i ] ] i | i
auL;r0.0 Graoupd Suxrface
0.5 Topsoil '“fmw
Loose bhrown
clayey
815 ] sandy /A1 5SS 4 1o
4.5 silt, . .
/ /1 2 | ss hoo &
Dense . :
vl |- 7 .
very /- lﬁ_ﬂ___ W, L.
- . . = E1.808,2
3 SS | 36
dense © May 13,
) 1966
805 .
- brown 4 58 | 85 O
medium
5 SS 1190
to //// o
800 /
~ coarse .
silt, e : §
st QRn T I iy e / Y & -2 &1 i . T
ﬁ wi th / } | égj ﬂ
795 i;/x ' :
- ﬁ )
\ |
. {
little //(/ - i
. 7 S5 170 0
fine .
o 790 e
. =1 . | sand, il
\ *@;3;‘////
‘) 8 §5 75 \ o
785 C;:j
T 133 557 6 o}
35. i - L
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|
b
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GEOTECHNICAL DATA SHEET FOR BOREHOLE . .2. . ..

OUR REFERENCE NO. HwmS w2

cien: R, C. Dunn § Associates metHop  of Boring  Washboring ENCLOSURE No. 4
PROJECT: TrOOps Bridge DIAMEYER OF BOREHOLE [ x (3..1nch) ’
tocation:Township of Caradoc PAT May 11 § 12, 1966

DATUM ELEVATION:

: § )} SAMPLES PENE;TS!‘C’;’R&SMNCE CONSISTENCY
= x STRATIFICATION < 0 o ‘é .- 2(() 49 6,0 Bp 1010 water content %,
Rl DESCRIPTION £2] 8 g |1, 58 ——— FEMARKS
z a 2 b ; r |8 §§ SHEAR STRENGTH Ibs/ sq 1t i
% 2“6 I 1 | | i i H ] 1 \
B19.1 0.0 Ground Surface
TO.S Topsoil " oM
Brown clayey
silt, trace
f‘
815 4 of organics
/'
I s / 1 | Ss |65 o
Dense
i / W, L.
810, to / = El. 810.9
i / 2 | S5 pooj|s" | o =" Cave-in
. El. 809.1
ense May 13, f
, }/{/ 1966 ;
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805_] /
medium ;///
’ 3 §8 120 O
to
coarse //(/
800_ /
silt, ;x/(
14 58 (55
with x“x% Q
a V/<
795 /
fine :;::
sand,
790 — o ——
grey )/(/
/ 6 | SS | 26 o
% |
785 ] /
{
}/4/ i f
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i
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Percentage of Weight

UNIFIED SOIL CLASSIFICATION e e i — ey
SILT AND CLAY T - e I f
SYSTEM — — MEDIIM JL_ COARSE N —
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=
prOJECT:  Troops Bridge COEFFICIENT OF UNHORMITY 3.5 PLASTIC PROPERTIES; g -
I [
tocation: Twp. ©f Caradoc COEEFICIENT OF CURVATURE LIQUID LIMyT % == s
BOREMOLE NO.. 1 PLASTIC LIMIT % = P
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PPOMINION SOIL INVESTIGATION LIMITED
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO
MEMORANDUM
to:  I. Ardizone rrom:  Poundations Office
Senior Feasibility Planner Design Services Branch
Feasibility Studies Office West Building, Downsview
/ East Building, Downsview
ATTENTION:  N. M. Upton pate:  November 6, 1973
Feasibility Planncr
OUR FILE REF, tN REPLY TO
SUBJECT: HWY. 402 FEASIBILITY STUDY
* W.0. 73-11085 W.P. 40-66-00

project. As discussed with you, we are submitting a brief site
and subsoil description and our tentative recommendations relating
to the foundations, cuts and fills for each site.

For preliminary design or estimate purposes the following
assumptions may be made:

1. Allowable bearing capacity for spread footings
- 2 tons/square feet..
2. Allowable bearing capacity for friction piles
- 25 tons/pile.
3. Allowable bearing capacity for end bearing steel
piles-maximum allowable for the section chosen.
4. Granular blanket is 18 inches in thickness.

We believe that this will enable you to proceed with your design
and evaluation work. A set of log sheets will be forwarded to

you as soon as they are finalized. One complete report will follow
in due course. If you need further information, please do not
hesitate to contact this office.

ROUTE 'D'' & COUNTY ROAD 39 (BOREHOLE #11)

Site

The borehole was put down in the middle of a low lying swamp on
the north-west gide of Middlesex County Road 39. The road crosses
this swamp and is about 8 feet higher than the surrounding ground
level.

Subsoil (Ground elevation 746.0 feet)

-

0 - 6 feet Muck and highly organic silt, very soft
6 - 13 feet Fine sand, very loose to compact
17 - 25 feet Silty s=sand, compact to very dense

Water level is at ground surface.




-

Recommendations

If it is decided to carry the proposed Hwy. 402 over County Road
39, all organics for the entire width and length (approximately
1500 feet) of the embankment crossing the swamp should be excavated
and replaced with granular material. FEmbankment built with 2:1
side slopes should be stable. The proposed structure may be
supported on spread footings placed within the approach fills, or
on short piles driven through the fill to about 30 feet below the
present swamp level.

The same recommendations are applicable, if the County Road is
raised and is carried over the proposed Hwy. 402. However, all
organics under the alignment of Hwy. 402 should be removed in this
case also.

If it is decided to decpress either the proposed Hwy. 402 or the
County Road at this location, then a permanent dcwatering scheme
o will be required and all cut slopes will have to be covered with
granular blankets. This is necessary because of the relatively
high ground water level and the permeable nature of the subsocil.

ROUTE 'H' & SYDENHAM RIVER (BOREHOLE #10)

Site

The borchole was put down on the west side of the Sydenham River
immediatcely to the east of the river, the land rises at 2:1 or
steeper slopes to approximately 30 feet above the river. On the
west side the land rises very gradually, the river at the time of
the investigation was 2-3 feet deep and about 15 feet wide.

Subsoil (Ground elevation 747.3 feet)
0 -~ 22 feet Fine sand, loose
22 -~ 25 feet Fine sand, compact
25 ~ b5 feet Fine sand to silt, dense to very dense
55 - 114 feet Clayey silt, very stiff

Water lovel was 4 feet below the ground surface.

Recommoendations

No hard, end bearing stratum was encountered to a depth of 114
feet below the ground, where the borehole was terminated. The
upper 22 feet of the subsoil is not suitable for spread footings.
The proposed structure may therefore, be supported on:

1. spread footings within the approach fills
or 2. timber piles driven 40 feet into the original ground
or 3. long end bearing steel piles (more than 120 feet long)

No stability problems are anticipated for 2:1 side and forward
slopes of the fills.

-

ROUTE 'D' & HWY. 81 (BOREHOLE #9)

Site

The borehole was placed on the west shoulder of Hwy. 8l. The
surrounding area is flat to gently relling and is cultivated.

l---3
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Subsoil (Ground elevation 800.6 feet)

e

0 - 5 feet Fine sand, fill

5 « 10 feet Silt, compact

10 -~ 25 feet 5ilt, wvery dense

25 = 28 foeot Fine sand, very densc
28 ~ 30 feet Coarse sand, gravel

Water level is estimated to be at 5 feet below the ground surface.

Recommendations

The proposed structure may be supported on spread footing type
foundations, founded in the original ground. A dewatering scheme
will be necessary to pour the concrete in the dry, and because
the subsoil i1is likely to "boil" under an unbalanced hydrostatic
head.

- , No stability problems are foreseen for £ill or cuts with 2:1
side or forward slopes. However, if it is decided to depress
cither the highway or the frecway, then the cuts must be blanketed
with granular material and a permancent dowatering and drainage
scheme will be required.

ROUTE 'H' & COUNTY ROAD 14 AND CNR TRACKS (BOREHOLE #7)

Site

The borehole was put down on the south (or east) shoulder of the
County Road 14.

Subsoil (Ground elevation 813.8 feet)

0 - 15 feet Sand, loose

15 ~ 30 feet Sand, dense to very dense
30 -~ 110 feet Silt, compact to dense
110 - 131 feet Silt, very dense

Water level at 17 feet below the ground surface.

Recommendations

The propoéed overpass or overhead structure may be supported on
either of the following:

1. spread footings in the fill

2. spread footings 15 feet below the ground surface

3. perched abutments supported on friction files driven
through the f£ill and about 40 feet into the original
ground.

No stability problems are foreseen for 2:1 forward and side slopes.

The proposed underpass or subway structure may be supported on
spread footins founded in the original ground.

No stability problems are foreseen for 2:1 cut slopes. A granular
blanket and a permanent drainage scheme will be required for
cuts below the ground water level.

00054‘




e . - 4 - .

ROUTE 'M' & HWY. 81 (BOREHOLE #14)

Site

The borchole was put down on the north shoulder of Iwy. 81 and
west of the Thames River valley.

Subsoil (Ground elevation 762.5 feet)

0 - 13 feet Sand, loose to compact
13 - 34 feect Clayey silt, stiff to very stiff
34 - 44 feet Clayey silt to silt, stiff to very stiff
“ 44 - 54 feet Sandy silt to silty sand, dense
54 -111 feet Clayey silt to silt, very stiff
111 - fect Till very dense
. Water level is at 9 feet below the ground surface.
' Recommendations

It is proposed to depress the freeway Route 'M' under Hwy. 8l at
this place. The underpass structure may be supported on spread
footings placed in the original ground or on end bearing steel
piles driven to about 120 fect below the present ground level.

No stability problems are anticipated for 2:1 side slopes of the
cut sections. It is felt that the cut sections may lower the
ground water level below the sand layer. However, if the water
level cannot be sufficiently lowered or if numberous silt scams
are encountered in the clayey silt deposit, then it may be
necessary to provide a granular blanket and a permanent drainage
scheme.,

ROUTE 'M' & THAMES RIVER FLOOD PLAIN (BOREHOLE #13)

Site

The borchole was put down about 600 feet south of Hwy. 2 in the
Thames River Flood Plain.

Subsoil (Ground elevation 682.0 fect)

0 - 13 feet Fine sand, loose to very loose

13 =~ 60 feet Clayey silt, very stiff

60 - 80 fcet Till, very dense
Recommendations

It is proposed to cross the Thames River Flood Plain by construct-
ing an embankment across it. The subsoil appears to be competent
to support fills, up to 30 feet in height and with 2:1 side
slopes. The upper 13 feet of subsoil is loose to very loose,

fine sand which should compact under the weight of fills.

ROUTE 'L' & 'M' & THAMES RIVER _(BOREHOLE #2)

Site

This borehole was put down- on top of the east bank of the Thames
5
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River. At this location, Route 'L' splits off from Route 'M'
after Route 'M' has crossed the Thames River Flood Plain. The
cast bank is about 50 - 60 feet high and the natural slopes are
2:1 or steeper.

Subsoil (Ground elevation 724.5 fect)

0 - 7 feet Sand, compact

7 - 32 feet Clayey silt, very stiff
32 ~ 47 feet Silt, compact
47 -~ 66 feet Clayey silt, very stiff
66 -~ 70 feet Till, very dense

Water level is at 45 feet below the ground surface.

Recommendations

The proposed structure at this location would probably require
cuts on the east bank and fills on the west bank.

The entire structure may be supported on end bearing steel piles
driven into till layer to approximate clevations 640 -~ 650 feet.
As. an alternative, the east abutment may be founded on spread
footings in the original ground, and the west abutment may be
founded on spread footings placed within the approach fills.

No stability problems are foreseen for 2:1 forward and side slopes.

ROUTE 'M' & THAMES RIVER BANKS (BOREHOLE #3)

Site

This borehole was put down on top of the east bank of the Thames
River, which meanders at this location. East of the borehole,
the land is used for farming, and because of drainage tiles the
upper portion of the bank is always in a wet condition.

Subsoil (Ground elevation 721.6 feet)

0 -~ 4 feet Silty sand
4 ~ 53 feet Clayey silt (with silt layers), very stiff
53 = 57 feet Till, very dense

water level is at 25 feet below ground surface.

Recommendations

At this site, the proposed Route 'M' runs along the river bank,
which is about 50 feet high, and may require a cut. No major
stability problems are anticipated for the bank or for 2:1 cut
slopes. However, because of the high surface water level and the
presence of silt layers the cut slopes would have to be covered
with a granular blanket.

ROUTE 'M' & SHARON CREEK (BOREHOLE #15)

Site

N ' ’ 0‘006
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The borehole was put down on top of the east bank of Sharon Creek
which is about 50 feet deep at this place.

Subsoil (Ground elevation 747.1 feet)

0 - 4 feet Sand

4 ~ 61 feet Clayey silt (with silt layer), very stiff
61 - 112 feet Clayey silt, hard
112 ~ 131 feet Till, hard

Water level is 17 feet below ground surface.

Recommendations

The proposed structure may be supported on:
1. spread footings founded in the original ground
2. friction piles
3. end bearing steel piles driven into the hard till
layver (about 120 feet below the ground surface)

No stability problems arc foreseen with 2:1 forward and side
slopes of the fill or cut scctions.

ROUTE 'P', 'S!' & 'T' AND SHARON CREEK (BOREHOLE #6)

Site

The borehole was put down on the shoulder of a township road
and on the flow of the Sharon Creek valley. The road crosses
Sharon Creek immediately south of this location. The valley is
about 50 feect decp.

Subgoil (Ground elevation 682.5 feet)

O~ 8 feet Silty sand, compact
8 = 73 feet Clayey silt, very stiff to hard
73 ~ 76 feet Till, very dense

Artesian water was encountered at 73 feet and rose to the ground
surface.

Recommendations

If it is decided to cross the Sharon Creek at this place, an
embankment will be required.

No stability problems are foreseen for the embankment with 2:1

forward and side slopes. The proposed structure may be supported

on spread footings placed in the compacted £ill embankment or on
friction piles driven through the fill to about 50 feet below
the existing ground level.

_..n.7
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ROUTE 'P' & THAMES RIVER (BOREHOLE #4 & 5)

Site

At this location Route 'P' crosses the Thames River in a broad
valley some 2,000 feet wide. Boreholes #4 & 5 were put down on
the west side of the Thames River. Borehole #4 was located in
the valley floor and Borchole #5 was located on top of the valley.

Subgoil (Ground elevation 678.9 feet)
Borehole #4

0 - 8 feet Clayey silt, firm to stiff
8 ~ 17 feet Sandy silt, very loose

17 - 33 feet Till, very stiff

33 - 46 feet Till, hard (very dense)

‘Water level is at 11 feet below the ground surface.

(Ground elevation 742.6 feet)
Boreholo #5

0O -~ 88 feet Clayey silt (with silt lavers), very stiff
88 - 108 feet Till, very dense

Water level is 32 feet below the ground surface.

Recommendations

The proposed structure may be supported on end bearing steel
piles driven about 10 feet into the very dense till layer. No
problems arc anticipated for cuts through the banks and fills
through the valley floor, provided 2:1 slopes are used.

ROUTE 'R' THAMES RIVER (BOREHOLE #12)

Site
This borehole was put down on the west side of the Thames River
on the valley floor. The west bank of the valley is gradually
sloping, but the east bank is relatively steep (about 2:1).

Subsoil (Ground clevation 678.2 fect)

0~ 9 feet Clayey silt, stiff to very stiff
9 -~ 13 feet Sand, compact
13 -~ 31 feet Till, very dense

Recommendations o

The proposed structure may be supported on end bearing steel piles
driven about 10 feet into the very dense till deposit.

No stability problems are foreseen for fills and cuts with 2:1
forward and side slopes.

.II.8
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ROUTE 'H' AND CONCESSION VI (BOREHOLE #8)

Site

This borchole was located about % mile south of Concession VI.

The area is well treed and overgrown with a very dense growth
of underbrush. This bush extends for about 3 miles and is about
> mile wide where the proposed route crosses it. The general

area 1is rclatively flat.
Subsoil (Ground elevation 786.0 feet)

0 -~ 1 feet Organic top soil
1 - 22 feet Fine sand, compact

Water level is at 3.5 feet below the ground surface.

Roecommendations

No stabllity problems are anticipated for an embankment crossing
this arca, provided all organic soil is removed.

CONCLUSTION

Our field investigation indicates that all investigated sites are
feasible from foundation point of view. No major foundation
problems are foresecn along any route which will render it unsuite-
able. The lengths of various structures are not dependent upon
foundation requirements but will be governed by geomectric or
hydrological constraints.

Route 'J' was not investigated because permission to enter the
property could not be obtained.

AFRcEI AL,

Anand Prakash .
Senior Foundation Engineer

aApP/ji

c.c. A. Wittenberg -
J. L. Keen
A. P. Watt
J. R. Roy

Foundations Files /
Documents
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Mr, A, Wittenberg, Materlols and Testing Office,
Monoger, Systems Design, London,

Lendon, |

Wn ﬁ* x;zﬂu w’“““ ‘a’ *W#w

W.P. 4066, Highway #402,
County Rood 14 to Eost of Thames
River, London District,

This conflrms our &mm& re the sofl conditions and grodeline for the cbove
length of Highway #402 discussed with you ond R, Brotty of Giffels, Davis
ond Jorgensen Limited, June I3, 1974,

For convenience the proposed cut sections cre discussed Individuelly,

I, Station 465 ~ Stotion 488 + 20 = (Siotion O + 00),
Vicinity County Road #14,

(i} Moinly fine to medium sond ond grovel to 18', siteble for Fill if
dreined = soturcted of 4,

(i1} Mixture of silis and cloys of two boreholes, could couse excovation
problems (Stotion 468 + 00 centreline ond Statlon ¢ + 00 centreline),

(1) Because of high woter tuble would suggest the grade rolse and overheod
structures In this area, If the lower grode Is to be used o permonent
drainage scheme and gronular blonkets on the slopes will be required
for cuts below the ground woter fevel,

2. Station 35 = Station 64, Proposed Cut,

{i) The subsoll strato in this orec consist of o 3' = &' loyer of fine to
very fine sond suitoble for fiil if droined (saturated of 3') overlying
clay and very fine sand layers which ore unsitable for fill due to
high molsture content and mixiure to o depth of 0" ~ 20', Below
this depth o fine sand suitable for fill, If drained, is found,




@ o
| .

m} The propased grade in this length should be kept wp high in view of
the poor whwils and high molisture contents s waell as o oveld es
much of the unsulteble moterlol o8 possible since this letter moteriol
would hove to be wosted,

3, Seetlon 72 ~ ammwwmwmw
Highwey 81 to North of Highwey #2,

{1} The uvpper 10" « 16' In this out conslets of ¢ fine sond ond flne groval
sultabla for Al IF drolned (soturoted W a* *}, Bolow this depth cloys
wii::* high molsturs contents ars enceuntered, Thess clays would have
o be wosted,

O s ade et mm‘“"f peronert delnage shome.
with o rolse on « A parmonent rr
would bs reavired with powibly o grenvier blanket on the slopes of
cuts balow the ground woter feval, MWWMMW
woste of cloy motericl would be resvired,

4. Statlon 147 - Statlen 180 +, Proposed Cut South of Thames River.

{1) The wpper 7' « &' of this cut comists of » fine %o medium sond ond
cosrss sond sulteble for AL 1 droleed (water ot %), Bolow this
dapth high mcisture confent WM%?@% Www!mmm
content} are emcountered, Thase cloys con be considured unsitcble
for Till purpote ond sl slope Mﬂw problams w arlse,

(1) With the proposed grade in this cut, the cloy cut materlel should be

& Stotion 233 = Siotion 257 appraximetely.

The cut proposed noor the Mowlett Properly Is olse In o wet to seturoted
w!ﬂy {m%m m eptimum), Most of this meteriol would bove to be

Ww&wmmﬂwwmmmmmmwa?mm
the sund loyer wwN affect ground water condltlons und wells located
nacr && slignment, This preblem will be permed further by sur
sundation Section and quits likely by enother Consultent spaciolizing
i& MM typst of problems,




f /3.
Additionol borsholes are to be ploced south of the Lockwood Property this week

and this dote will be mode ovailoble along with recommendotions when this
work 1s completed, '

9.9 Pouolbn,

JGFhp, J. G, FORSTER,
c.e,» Giffels, Davis & Jorgensen M«Q” SENIOR SONLS ENGINEER,
)M‘T: R. Bratty,
K. Selby,
G. A, Wrong,
 J McKeown,

file,




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO

MEMORANDUM
To: Mr. C. Mirza, From: Materials and Testing Office,
Head, Soil Mechanics Section, London.
Downsview,
ATTENTION: Mr, K. Selby, pate: June 13, 1974,
Blur FoLe ReEr. IN REPLY TO
SusuEGT: W.P. 40-66, Highway #402,

Highway #40l to County Road #14
to Mt, Brydges, London District.

[ ———————————— L T T L D e

As discussed with you by telephone today, enclosed is the soils data and
other available information for the portion of Highway #402 between the
Thames River at Delaware and County Road #14,

The proposed grade is critical in this area because of its effect on the
ground water toble and wells located near the proposed route, The
proposed cuts will lower the groundwater but to what depth and distance
from the cut is not known, Residents in the area are quite concerned
over the drawdown effect.

Your comments and any recommendations you may have re this area would
be appreciated,

99 i %,

JGF:hp. /). G. FORSTER,
c.c. = File. SENIOR SOILS ENGINEER.
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MEMORANDUM

A. G, Stermac

Tor Principal Foundation Engineer FROM: Feasibility Studies Office
East Bldg. Downsview.

Foundation Office
West Bldg, Downsview

arrention: A, Prakash DATE: October 9, 1973
Sr. Foundation Eng,

OUR FILE REF, IN REPLY TO

SURJECT:

Re: Highway 402 Feasibility Study

-

Further to our meeting of October 3, 1973, Il hereby make a
request for a Foundation Investigation of the alternate routes for
Highway 402 between Highway 81 north of Strathroy and Highway 401
southwest of London. Thesc alternate routes are :shown on the |
enclosed county map. - _

The information we would like to receive from your office will
be used, with many other factors, to evaluate and compare each alter-
nate route in order to determine the most feasible location for this
Highway.

This investigation should identify any foundation problerr{s that
would be encountered at the four crossings of the Thames River, nag
well as at the crossings of the Sydenham Rlve:; and Sharon Creek.
Stability problems should also be investigated where the routes run
close to the banks of the Thames River and its flood plain. )

Problems associated with any normal cuts and fills shéuld be
included. Also, we would like to know of any difficulties that mi ght be
experienced in - :

depressing County Rd. 39 under the freeway

2. depressing the freeway route 'H' or 'J' under
County Rd. 14 and the C.N.R. tracks together

3. depressing the freeway route 'M' under Highway
#81 and then raising it above Hwy. 2 across the
Thames River Flood Plain.

Any problems associated with the placing of fill material
in the flood plain should be included.




R&.

®

A, 0. Stermac -2 Oct. 9/73

All the structures are also shown on the enclosed map and any
foundation problems that might be associated with their construction are
necessary. It is hoped that the Thames River structure be at least 30!
wider than the actual river banks in order to provide a 15' track on either
side of the river for the movement of farm vehicles and for the continua-
tion of bridle paths and foot paths along the Thames River banks.

I understand that there are some muck soil areas where Highway
402 crosses Co. Road #39 and also in Cons. V & VII, Lots 20 & 21 south
of the C, N, R. tracks.

Some information might be obtained from the builders of the
Gile's Bridge across the Thames River between Lots 12 & 13 of Con. I
of Delawarc Township.

It would be very much appreciated if we could have this infor-
mation by the first week in November 1973 as we are commencing the
evaluation stage in the second week of that month. However, a Prelim-
inary Recommendation would be very useful before the end of October.

o / {' -

N, M. .Upton .ot
Feasibility Planner % .°

%

for:  I. Ardizone .
Sr. Feasibility Planneﬁ;: v

c.c. H.A, McNeely
D.J.S. King
R.W. Bratty

Encl:




Mr. J.G, Forester, coil hechsnics Section,
senior Soils Engineer, mm mﬁfﬁ&m.
mwsm, &s mw mxm. mm Building, Downsview.

Sout
July 8th, 1974,

14},

We have mmm w mﬁm and groundwater M\m suppli
by W W the sbovementioned portion of Bwy. 402,
out s foundation w«m %&m for Bwy. 402 in October
1873, Our i«mm&gw;mm revealed that in this Wmlmx of
Hwy, 402, the subsoll consists of:

1330 £, w sand to silty sand, m.xm hgi
3447 ft. of clayey silt to silt, foll S0
08 ﬁ’m of gm sand, which in turn, m vndie
by 8 - to silt W&% o1 Lowmd .

mm is about 200 ft. W in

. »._, S

nddes by you, draw thelr weter from
%%m ﬁwﬁﬁm mmwm m to silty sand mﬁm.. m
ground surface and the static water levels slope, in gene: @.l
" ASteCEeed Chik . prousdoesbos o foioich Sie aseibie
W: ore :
send stratum. Conseguently, water levels in the wells will
alsc be MWWM In the jate wicinity of the cut, ground
wumwmmmmwmmmhwmm* The
magnitude of the drawdown will decrease with increasing di
from the out, '@% ﬁm mt: on m m&: mm. m _

MWMMMMM%WﬁwwWWWWM%MM; m&

LA E R X2 }ﬁ



-2 - July 8th, 1974,

QL « RE: W.P, 405600,

pinion ww stated by Nr,. De Pirie of the

ironment . m had = discursion with Mr. Ren Mﬁ
w w me of w&w wnt, and hw w MMW to give
opinion on this matter, Wm, recommend that all dats M
sent o him for his consideration. am address is a8 follows:

M. Hen Gaff,

Mwmm
mm y of the Dnvironment,
sdelaide Street,
] m, mm&m

Apfmy mw&w&am@ Engineer.
Culs Files
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