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MEMORANDUM U’ﬁ ﬁ“M
e
/““‘”'m; Mr. A. P. Watt, (2) FromM: Foundations Office,
; Regional Structural Planning Eng., "~ Design Services Branch,
. Southwestern Region, West Bldyg., Downsview,
London, Ontario.
ATTENTION: M:{‘_" . S . Jants , DAaTE: F@bruary 21 I3 1973 L
Struc P i Technic] . :
. ructural 1_anm,ng e n1c1anlwm;vm FEB 2 8 1473
GUBJEDT:
FOUNDATION INVESTIGATION EEPORT
For
The Proposed Bridge Site 14-372
Hwy. 402 and Telfer Channel Diversion
Approx. 0.5 Mi. East of Telfer Rd.
, District #1, Chatham
W.0., 72-11141 - W.P. 43-66-18, 21
Cﬂf) /1/7“ ?‘5‘»‘“@:&7
' Attached we are forwarding to you our detailed

foundation investigation report on the subsoil conditions
existing at the above-mentioned site.

We believe that the factual data and recommendations
contained therein will prove a@equéte for your design
requirements. Should additional information ke required,
please do not hesitate to contact our Office.
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FOUNDATION INVESTIGATION REPORT
For
The Proposed Bridge Site 14-372
Hwy., 402 and Telfer Channel Diversion
Approx., 0.5 Mi. Eaet of Telfer Rd.
District #1, Chathan
W.0, 72-11141 - WeP, 43-66~18, 21

1. INTRODUCTION:

A foundation investigation was undertaken for the
proposed Hwy. 402 and Telfer Channel Diversion Bridges.  There
are two proposals for each of the bridges; a single-span and
a triple-span, two-lane structure. A request was received from
Mr, 8. Jants, Structural Planning Technician for the Socuthwestern
Region, dated January 22, 1973. The field investigation was
completed before this date as a machine was in the area having

completed three other jobs in the vicinity. A labor&tary'invesﬁi—ﬂ.”"“ y

gation of the subsoil samples was undertaken on completion of the
job. Presented in this report are the results of the investigation,
together with recommendations concerning the structure foundation.

&, DESCRIPTION OF SITE:

The general area around the site is very flat. The site is
situated partly on Greenwood Golf Club and an adjoining farmer's
field.

Geologically, the site is part of the physiographic region
known as the &t. Clair Clay Plain. The region is one of little
relief with a deep‘deposit of clay. Most of Lambton County is
essentially till plains smoothed by shallow deposits of lacustrine
clay which settled in the depressions while the knolls were being

lowered by wave action.
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. FIELD WORK AND LABORATORY INVESTIGATIONS:

The field work consisted of eight sampled boreholes
and thirteen dynamic cone tests, three of the cone tests being
adjacent to the boreholes. The drilling was done by a Bombardier
mounted C.M.E. equipped with hollow stem augers. The bedrock
was cored using a BX core barrel. 'Split?spomn samples were |
taken at regular intervals and standard penetration tests were
conducted in driving the split spoon. Thin walled 2-inch I.D.
Shelby tubes were advanced into the soil either hydraulically
or manually to obtain undisturbed samples. Where possible in
situ shear strength was measured using a standard M.T.C. field
vane., ‘

Soil samples were identified in the field and again
upon arrival in the laboratory. Laboratory tests to determine
moisture content, grain size, and Atterberg Limits were carried
out on representative samples.

The groundwater levels across the site were determined
by recording the water levels in the open boreholes over the
period of the investigation.

All field and laboratoryv test results are recorded on
the accompanying Record of Borehole sheets. The locations and
elevations of the boreholes as well as two stratigraphical
profiles are shown on Dwg. #72-11141A at the end of this report.
The surveying of the site was carried out by personnel from the
Southwestern Region Engineering Surveys Section.

4, SUBSOIL CONDITIONS:

4.1) General:

The subsoil consists of four different deposits. As
the job was partly in a farmer's field the first layer encountered
was a 1 to 1.5 ft. layer of topsoil. Following this, depending
on the borehole, came a layer of sandy silt, some clay, traces of
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gravel then clayey silt, some sand, traces of gravel. The final
subsoil before the bedrock was silty clay, some sand, traces of
gravel. A summary of the main layers is given below.

4.2) Sandy Silt, Seme Clay, Traces of Gravel:

This layer was encountered in five of the eight boreholes
and sometimes was found directly beneath the topsoil and sometimes
following a layer of clayey silt. The sandy silt varied in.
thickness from 2 to 3.5 feet and ranged between elevations 582 and
596. Standard penetration "N" values varied between 29 and 71
blows per foot corresponding to a compact to very dense relative
density. Laboratory grain size analyses yield the following results,

Gravel 1 - 5%
Sand 23 =~ 48%
Silt 36 -~ 48%
Clay 11 - 28%

Natural moisture content ranged between 8 and 12.5%. A
typical grain-size curve envelope is included in the Appendix as
Fig, 1.

4.8) Clayey Silt, Some Sand and Traces of Gravel:

The clayey silt was encountered beneath the topsoil
but in some boreholes followed the sandy silt. This deposit was
found to a maximum depth of 55 ft. corresponding to elevation 544,
The average thickness of this deposit ranged between 25 and 55 ft.
Standard penetration "N" values within this layer varied between 9
and 44 blows per foot.
Laboratory grain size analyses yielded the following

results:
Gravel 0~ 3%
Sand 11 - 29%
silt 44 - 86%
Clay 0 - 43%

The feollowing physical properties were obtained from
field and laboratory tests.

i-¢t4



. ' Natural Moisture Content (%) 10.5 ~ 32
Ligquid Limit (%) 25 - 37
Plastic Limit (%) 15 - 20
Bulk Density (p.c.f.) o 125.7 - 131.5

Undrained Shear Strength ‘
Field vVane Test (p.s.f.) _ 950

H

2000
The undrained shear strength of the overall deposit
is estimated to be firm to stiff. A typical grain-size envelope

is included in the Appendix as Fig. 2.

4.4) 8ilty Clay, Some Sand, Traces of Gravel:

Following the clayey silt is a deep deposit of silty
clay, some sand, traces of gravel, some 73 to 92 feet in depth.
This deposit is between elevation 544 and 470 and extends to &
maximum depth of 128 £t, Standard penetration "N" values range

"’ between 15 and 44 blows per foot. Laboratory grain size analyses
vielded the following distributions.
Gravel 0 -~ 2%
Sand 6 ~ 13%
Silt 43 - 49%
Clay 38 -~ 46%

The following physical properties were obtained from.
laboratory tests of the subsoil samples.

Natural Moisture Content (%) 19.5 - 32.5
Liguid Limit (%) \ 35 - 42
Plastic Limit (%) 19 - 22
Bulk Density (p.c.f.) 119 - 130

Undrained Shear Strength
Field Vane Test (p.s.f.) 750 =~ »2000

Based on the foregoing the consistency of the deposit
ig estimated to be firm to havrd., A typical grain~-size envelope
. is included in the Appendix as Fig. 3.



4.5) Bedrock:

.' A brief description of the bedrock has been given by Mr.
K. W. Ingham, Geologist, for the borehole drilled to bedrock
at this site, together with the appropriate bedrock elevation.

Hole No. 12 Bedrock at 472.0

472.0 - 477.5 Interbedded medium grey shaley limestone and
light grey limestone; fine grained, generally
thin to medium bedded. ’

5. CGROUNDWATER CONDITIONS:

The following groundwater levels were observed in the
following B.H.'s during the field investigation. '
B.H. #2 Elevation 577.2
B.H., #9 Elevation 567.7
B.H. #12 Elevation 587.0
These levels may not be representative of the actual
‘I' groundwater levels due to the relatively impermeable nature of the
subsoil and the short duration of the field work.

6. DISCUSSION AND RECOMMENDATIONS:

6.1) CGeneral:

There are two proposals for this site, a single span (841")
structure and a three span (53' - 53' - 53') structure. The
proposal consists of twin structures to carry Hwy. 402 over Telfer
Channel Diversion. The profile grade of Hwy. 402 at this point
is about elevation 599, approximately 2 to 3 ft. above the existing
ground level. The base of the channel will be at elevation 575.

The subsoil at this site consists mainly of a deep deposit
of clayey silt and silty clay. The upper 9 to 12 ft. is a very
ctiff to hard desiccated surface crust. Below the crust the undrained
shear strength of the material decreases until a minimum value of

| about 800 p.s.f. is reached, then increases again with depﬁh, with
j . some random variation.



6.2) Foundations:

a) Spread Footings:

If the structure’is built on spread footing, the following
design criteria are suggested.

Eastbound Structure

For the single-gpan structure both abutment footings
may be placed at or below elevation 571 with a safe net pressure
of 1.5 t.s.f. |

For the three~span structure the abutments may be placed
at elevation 590 and the piers at or helow elevation 571, both
with a safe net pressure of 1.5 t.s.f,

" Westhound Structure

For the single-gpan structure both abutments may be
placed at or below elevation 571 with a safe net pressure of 1.5
t.s.f.

Por the three-span structure the abutments may be
placed at elevation 590 with a safe net pressure of 1.5 t.s.f.
Both piers may be placed at or below elevation 571 with a safe
net pressure of 1.5 t.s.f.

As the subsoil is susceptible to sofiening on contact
with water, it is recommended that the footing excavations be
protected by a concrete working slab, immediately on exposure.

Settlement calculations indicate that the footings
for these structures will settle in the range of 1.5 to 2.0 inches.
It is recommended that the structure either single span or triple
span be built to accommodate a 1.0 inch differential settlement
between adjacent footings.

The foundations should he protected against scour. The
depth of scour may be obtained from the Hydrology Office. |

b) Piie Foundations:

As an alternative the structures for both proposals
may be founded on timber piles. fThese piles should be driven to

o;n.7‘



the elevation necessary to achieve the required pile capacity.

It is recommended that the piles be treated if they are not
completely below the groundwater level. In determining the

safe capacity of a timber pile, the following equation may be used.

Q = 0.5 1L (Tons)
where Q = safe capacity of one pile
L = embedded length in original ground (ft )

Maximum settlements for the pile groups were calculated
to be in the order of 1.5 inches. It is recommended that the structure
be built to accommodate a 1.0 inch differential settlement between
abutments and piers.

As a second alternative the structure may be supported
on steel H-piles driven to bedrock utilizing the maximum allowable
design load for the particular steel section used.

All footings and/or pile caps should be protected against
frost action by at least 4 feet of earth cover.

No major dewatering problems are anticipated because of
the relative impermeable nature of the subsoil.

€.3) Channel Slopes:

It is recommended that the proposed channel be constructed
with 2:1 slopes and be protected against scour action in the
vicinity of the new structure.

7. MISCELLANEQUS:

The field work was carried out from December 12, 1972,
to Japuary 10, 1973, and was supervised by Mr. P. Korgemagi, Project
Foundations Engineer.

The equipment used was owned and operated by P.V.K. and
Sons Drilling Ltd., Burford, Ontario.

This report was written by Mr. P. Korgemagi and reviewed
by Mr, K. G. Selby, Supervising Foundations Engineer.
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PK/ a0 K. G. Selby, P. Eng.
Feb. 19/73
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 1
JOoB,_72-11141 LOCATION Sta, 206+06 o/s 35' LT, @ Huy, 402 ORIGINATED BY _PX__.
W.P. 43-66-18,21 BORING DATE pe 21, COMPILED BY__ PK
: _ cember 21, 1972 £ o
pATUM Geodetic BOREHOLE TYPE Cone Test CHECKED BY @
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE § LIQUID LIMIT oWy
e W 1BLOWS/ FOOT PLASTIC UIMIT oWp |
61 8 g 25 50 75 100 125 JWATER CONTENT_.W 5«%
ELEV & Ww w vi JSHEAR STRENGTH P.S.F. Wp w Wy @ | REMARKS
SEPTH DESCRIPTION 1] > | 2] = o unconemen + FIELD VANE ° ' @
A % W |e QUICK TRIAKIAL. X LAB VANE | WATER CONTENT %| ¥
597.1 Ground Level vy & w PCFIGR SA S1,.CL,
UL U

Clayey Silt

Some sand & Zﬁ*ﬁ

Traves of Gravel -
{probable)

OFFICE RE?OR.\I SCIL EXPLORATION

Wl End of Cone Test

20
1§ 9-5 % STRAIN AT FAILURE
10




, MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO
DESIGN SERVICES BRANCH FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 2
jop_72-11141 . LOCATIONSta, 206 + 06 o/s 77' LT, ¢ Huy. 402 ORIGINATED BY PK..
WP 43-66-18,21 BORING DATE  January 8, 1973 COMPILED BY PK
DATUM Geodetic BOREHOLE TYPE Hollow Stem Auger CHECKED. BY Fﬁ‘ T
SOH PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT Wy
— W lBiows / FOOT PLASTIC LIMIT oW | 20
6] & 8 g ‘ . ‘ N . WATER CONTENT-.W | = &
ELEV oy ul L & W FSHEAR STRENGTH P.S.F Wy W Wy @y | REMARKS
SEETT DESCRIPTION 2122 g = |o unconmmen + FIELD VANE o
el 217 151 % |e ouick TRIAXIAL X 1AB VANE | WATER CONTENT %| ¥
597.2] Ground Level L & w 1000 2000 10 20 30 p.C.FIGR.SA.S1.CL.
0,0 lop  Soil %
13 Clayey Silt Some 1 55 14 ’ o)
sand & Traceg of
589.7 Gravel 590 .
7.5 Sandy silt with diay 2 |55 [ 71 o 1 23 48 28
586.2l V. Dense Traces Qrayl
TT.0 !
Brown 3 155 123 . o
16.5 4 |85 |20 580 byt
Grey A
- -
Stiff to Harg ]
58 1
592 .2 2 L N
25,0 % 570
; 1285
Silty Clay & | TW | PH ; . fICSIN W— 5
Some Sand /// N
Traces of Grave}/ 7 185 [ 19 o 2 11 49 3%
+
560
? IR P H phes oyt 128 5
Very Stiff / - )
551.7 / o

OFFICE RE?OR‘ SOIL EXPLORATION

45,5 End of Borehole

Z0
15.9-5 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH

JOB 72-11141

RECORD OF BOREHOLE N¢ 3

WP 43-66~18,21

LOCATION Sta ., 206444 o/s 35" LT, ¢ Huyy, 402

FOUNDATIONS OFFICE

ORIGINATED BY .PK ...

BORING DATE December 21, 1972

DATUM _gGenderic

BOREHOLE TYPE

Cone Test

COMPIED By FPK.
CHECKED BY.C:ZZ“ =

SOIL PROFILE SAMPLES DYNARMIC PENETRATION RESISTANCE {LIGUID LIMIT —eWy
e W {BLOWS/ FOOT PLASTIC LIMIT W | 2
O o 8] & 27 59 7% 100 }25 JWATER CONTENT_.W | = 2
ELEV & bW v ISHEAR STRENGTH P.5.F. We w Wy o w | REMARKS
SEPTH DESCRIPTION 1] > ‘g =} O UNCONFINED + FIELD VANE ©
el 2" I3 M |e ouick TRIAXIAL X LAB VANE | WATER CONTENT %| ¥
597,58 Ground Level v B ™ P.C.FIGR.SA.S1.CL
0.4
Clayey Silt
Some Sand & Trades ]
589.% of Gravel (proballe 590 MM%

CFFICE HEPORT‘ SO EXPLORATION

8.0 End of Cone Test

|

o STRAIN AT FAILURE

o
LE]

- X 53

&¢3
o




OFFICE Rspo‘u SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS =~ ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N2 5

FOUNDATIONS OQFFICE

JOB _72-11141 LOCATION_Sta, 206+60 o/s 35' LT, ¢ Hwy, 402 ORIGINATED BY _PK
WP 43-66-18,21 BORING DATE  January 5, 1973 COMPILED BY_ _PK,
/A
DATUM_Geodetic BOREHOLE TYPE Cone Test CHECKED BY e
501l PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT  —een W
- WoBLOWS / FOOT PLASTIC LIMIT —Wp | 2
5. S| = 25 50 75 100 125 JWATER CONTENT—.W 22
ELEV Efwi w L] B ISHEAR STRENGTH P.S.F, Ws W Wy @ & | REMARKS
SEpi DESCRIPTION 122 18] » |o unconrneo + FIELD VANE o
@l 217 1 E 1 © |e Quick TRIANAL  x 1AB VANE | WATER CONTENT % Y
597.3 Ground lLevel w 3 P.C FIGR.SA. 51 CL.
(LY
Clayey 8ilt - 590
Some Sand
Traces of
Gravel
580
stgre
&g e o e e
Frobably 370 N
Same
560 \\
S
550 ?
547 .4 =

49,9 End of Cone Test

20
1545 % STRAIN AT FALURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH

JOB

72-11141

W.P. 43-66~-18,21
DATUM Geodetic

RECORD OF BOREHOLE

LOCATION_ Sta. 206%60 o/s 77 LT, ¢ Hwy, 402

N2 6

FOUNDATIONS OFFICE

BORING DATE January 9, 1973

BOREHGLE TYPE Heiilnw ‘3.r.c-m Anper

ORIGINATED BY LK.

COMPILED BY_ PK..
CHECKED B‘hﬁ.

OFFICE RE?GR' SOIL EXPLORATION

SOML PROFNLE SAMPLES DYNAMIC PENETRATION RESISTANCE fLIQUID LIMIT W
= WorBLOWS/ FOOT PLASTIC UMIT cWp | 2
Ol o 81 & N, WATER CONTENT_w | £ &
ELEV Wi w | &} & ISHEAR STRENGTH P.S.F. We w Wi | @] REMARY®
SEFTH DESCRIPTION 122 | 8] > o unconrned i vane o
el 2| " 8] © le ouick Triaxial  x 1aB vane | WATER CONTENT %} Y
597.3 Ground Level w & w 1000 2000 10 2 30 P.C.FIGR SA.S).CL,
O, 100 oall &\:‘
Iy Dr
REER Hni’e °©
58%:§ SENAYSTTE fﬁ?; & 2 1 S877 56 590 D 4 32 44 2
387,35 Very Dense gravel !
10,0 Brown -
2.0 315527 o
580
Clayey Silt 4 185 | 12 [ 0 17 47 3
Some Sand +
Taces of Gravel 5 1 TW | PH TR aom— 1305
4+
570
Stiff to b [ 55114 g
Hard
7L W T PHE) I 1305
Grey +
560
g 158 15 o
v gg 120 A { 3012 47 33
s 2aoo
550
5&3.3 i w./L. A/M.
99 ‘ 2 DeTeRMINED
/ TUTES 116 [+
Silty Clay
Seme Sand 540
Traces of Graved:::
Very Stiff / TT 188718 .
to / +
/// 530
Hard ///
523,13 /, 12 | 85 | 38 o)
74.4 End of Borehole

20
1545 %% STRAIN AT FAILURE
10



QFFICE REPORT . SOt EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

OB

DESIGN SERVICES BRANCH

72-311141

W.P.

43-66-18,21

RECORD OF BOREHOLE N2 8

Sta, 207+12 ofs 77' LT, ¢ Hwy, 402

DATUM_CGeodetic

BORING DATE January 5, 19772

BOREHOLE TYPE Lone Test

FOUNDATIONS OFFICE

ORIGINATED BY PX. .
COMPILED BY_  PK

CHECKED BY gﬁwg

SOIL PROFILE DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT wmemeWy
= L JBLOWS / FOOT e {PLASTIC LT Wi | 2
ol o Q1 & 23 50 75 100 125 IWATER CONTENT—W | =&
Zlw ! w | £| B [SHEAR STRENGTH P.SF. Wp & & | REMARKS
ELEV 0] f W e
EEhTr DESCRIPTION 1212 | 8] » |ounconrmed o+ FEW VANE e
i el 21" 1 F ] ® |e quick TRiaxiaL  x tAp VANE | WATER CONTENT %} Y
597, Ground Level L ] b L EIGRSAS1.CLY
0.
Clayey S5ilt ]
Some Sand 590
Traces of Gravel
580
6. T T T T XS:”';
Probably Same
570 ‘k\
p
‘N-«._M
560 o,
555.0 &M
47,0 End ot Cone Test

20
15:‘,55 Yo STRAIN AT FAILURE



OFFICE REPQKT‘ SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N2 9

FOUNDATIONS OFFICE

JOB_72-11141 LOCATION_Sta, 207%28 ofs 35' LT, ¢ Huy, 402 ORIGINATED BY _E.K.
WP 43-66-18, 21 BORING DATE  pocomher 1a4th to 15th, 1972 COMPILED BY__P.K
DATUM Geodetic BOREHOLE TYPE Hnllow Stem Auper CHECKED BYM%;M-&
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE §LIQUID LIMIT oWy
el % fBLOWS/ FOOT PLASTIC LIMIT W | 2
6 o 8 g ’ \ , ; ) . WATER CONTENT..W S? .
ELEV aEfwlw & | o [SHEAR STRENGTH P.SF. we w W | @41 REMARKS
BEPT DESCRIPTION Elx | > |2 = |o unconmnep + FIELD VANE o
el 2| " % W le QUICK TRIAXIAL X LAB VANE | WATER CONTENT %| ¥
597 71 Ground Level i & w 1000 2000 10 20 3 P.C FIGR.SA.S1.CL
0.0l . Top Soil . ey
1088 132 ©
85.1.34 ©
. Freefay] 590 2 29 a8 2}
100 Brown ]
I 19] o
TZTU STITYy sand Some flags 770 0
582 .7 Dense Traces of GFavki> 1S5S [ 47 0 5 48 36 1
15.0 Grey 5 185 71 &
580 +
Clayey Silt
some  sand
Traces of
Gravel 7188 112 ]
. +
5
8 1T TW | PH 70 o=
i 2 .
Stiff to
Hard 9 185 120 o
+
TH W TR 500 = ¥
N
TL 1S5 1714 o 5 16 44 3
551.7 .
46 .0 ;/ 550
$ilty Clay /
) / 17138710 o
Some Sand //f
. ' o +.
Traces of :ﬁj - 540
Gravel /
/ 13185 119 b0
_ / 530
Stiff to /
Hard /
523.7 1A Tsg 1 39 o
7401 End of Borehole

20
1545 % STRAIN AT FAILURE
0




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH

JOB 72-11141

WP 43-66-18, 21

DATUM Geodetic

LOCATION

Sta.

RECORD OF BOREHOLE N2

207465 o/s. 35' LT, ¢ Hwy, 402

FOUNDATIONS OFFICE
11

BOREHOLE TYPE

BORING DATE December 18,

1672

Cone. Test

ORIGINATED BY _PLK.
COMPILED B

Y P K
CHECKED BY@MM&ZL_”

OFFICE RE?ORY. SOIL EXPLORATION

SOl PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE [LIQUID LIMIT Wi
—— W IeLows/ FOOT PLASTIC LIMIT coWp | 2
ol o 81 & 2330 75 100 125 IWATER CONTENT—.W | =&
ELEV : e | w | €] B [SHEAR STRENGTH P.5F. we wo W | 2| REMARKS
SERTE DESCRIPTION ] > | 2] = |o unconmnen + FHELD VANE o
x|z " g W fe QUICK TRIAXIAL X LAB VANE | WATER CONTENT %1 Y
596,30 Ground Level o =38 e P.C FIGR.SA SI.CL,
0.0
Clayey Silt
some sand
Traces of Gravel 590 \&Mhm“x
babl .
586,4 (Probable) i
9.9 End of Borehole
20
150-5 % STRAIN AT FALURE

10



OFFICE REPOR'. SCiL EXPLORATION

MINISTRY OF TRANSPORTATION AND

COMMUNICATIONS~ ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE

NS 12

FOUNDATIONS OFFICE

Contineud

20
1505 % STRAIN AT FAILURE
10

Jop  7e2-111 Locanon Ste. 207 + €65 ofs 770 Lt. ¢ Hwy. LO2 ORIGINATED By _TX
WP L3-66-18, 21 BORING DATE  Dec. 12 to 1, 1972 COMPILED BY L
DATUM Geodetlc BOREHOLE Type Hollow stew suger CHECKED av&@z:.
SOIL PROFILE SAMPLES. DYNAMIC PENETRATION RESISTANCE FLIGUID LIMIT —m-Wi
£ w o Iplows/ FOOT PLASTIC LIMIT weWpp 2
& o 8 < . ) \ \ . WATER CONTENT...w = v
ELEV Elwiw @ & ISHEAR STRENGTH P.S.F. Wy w w, &5 | REMARKS
fﬁ“é’?ﬁ”ﬁ DESCRIPTION MIEL - | @ = 10 UNCONFINED + FIELD VANE ©
el 217 151 U le auick TRIARIAL  x 1AB vaNE | WATER CONTENT %} Y
597.01  Greund Lavel 0 mp - 1000 2000 10 20 30 JP.C.FIGRSASI.CL
Q.04 _onaciy o an
1.,01%andy silt,some sand [ .7
593.0 trac:z&_‘ gm\’fel. Dense ¢ V7 | 881 38 ) 2 22 L2 p
1.0 . Brown s b
layey 5ilt, some e
sag‘cﬁr ’ E RN v o
" " 9.5| traces gravel s Ot ,
5185 | 15 o 219 b6 37
+
580
Grey 6 1 88 113 o
d
SHAFE to Hard .
570
FEEE 1L (o)
g
B42.0 g 188 1”71
35.0 / 560 *
511ty clay, some 10 | 1w | Fn PR — L
1sand, traces of *
gravel. / 11188 1 20 \ 112 Lo 38
12 185 1 1 550 °
9
trey é + 1
13 [T | PH ! ——tfo—p 119
o+
/ 5ho
Stiff to Hard /
a1 88 | 3% 0
/ 530
i5 |85 | 25 °
/ 520
et o 1123
? 510
? 17 | 88 | 3% 5 113 b3 43
/ 500
/; 4 18 i) ;{ / ; / /
¥



OFFICE RE?CR‘ SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OQFFICE
RECORD OF BOREHOLE N2 12 Contineud
Jop  T2-111k1 LOCATION Sta, 207 + 65 ofs 77" Lt. ¥ Huy, Lo2 ORIGINATED BY . PK
W.P._ 43-66-18, 21 BORING DATE _ Bec. 12 to 1, 1972 COMPILED BY___BK,
7
pATUM Goodetie BOREHOLE Type Hollow stem auger CHECKED BY AT
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT —en¥;
- W lgLows /s FOOT PLASTIC LIMIT wownWp | 27
- =
Slel 18] & .| WATER CONTENTW | S5 s
ELEV. Bl w v JSHEAR STRENGTH P.S.F, e w Wy @ & EMARK
DEPTH DESCRIPTION 2121 > | ¢ = o unconenep + FIELD VANE
el 217 | &1 @ |e ouvick TRIaXAL  x 1aB VANE | WATER CONTENT %] ¥
) & i 1000 2000 10 20 30 P.C FIGR.SA S CL,
ligo
Silty clay, some
sand, traces of
o]
gravel, / 19 156 | 28
4 heo}___| SUN
Grey /
S¢iff to Hard
L72,0 . - ;//
5 A
125.0 g:é;y ) imestone 14% RO . 170
oc %zo o [96%
168 .4 Sound é%é

131.6] End of Borehole

20
154-5 % STRAIN AT FAILURE -
10



OFFICE RE?OR‘ SCiL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH

JOB_72-11141

WP 43-66~18, 21

DATUM Geodetic

RORING DATE December 21,

RECORD OF BOREHOLE: N2 13

LOCATION  Sta. 206+06 o/s 36% RT. ¢ Hwy, 402

FOUNDATIONS OFFICE

1972

ORIGINATED BY LK.

BOREHOLE Typg Corne Test

COMPILED BY _F. %ﬁ"
CHECKED BY S

SO PROEILE SAMPLES DYNARIC PENETRATION RESISTANCE FLIQUID LIMIT ————W
-l W IBLows 7 £00T , PLASTIC UMIT e | 2
51 o 9 < 25 50 75 100 125 | WATER CONTENT—w | = 2
ELEV afwiw | &l o [SHEAR STRENGTH P.S.F w Wi & 4§ REMARKS
. . | e
SERTE DESCRIPTION GIE|F |8 » o unconmmen o+ rew vane e
el 217 | & @ |e ouick TRiakiAL  x 1A8 VANE | WATER CONTENT %1 Y
598.3] Ground Level b A w P.C FIGRSA.S1.CL
6.0
Clayey S5ilt
sole sand
Traces of Gravel \WM
(probable) B
589,3 590
[

9.01End of Cone Test

20
15 -%‘5 % STRAIN AT FANURE
1




QFFICE REFOR‘ SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIQ

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 14
JjoB 72-11141 LOCATION Sta, 206406 o/s 78" RT, ¢ lwy, 402 ORIGINATED BYBK
W.P 43-66-18,21 BORING DATE January 3rd to 4th, 1972 COMPILED BY_FK
DATUM Geodetic BOREHOLE TYPE _Hollow Stem Auper CHECKED BYME&%
SOIL PROFILE ) SAMPLES DYNAMIC PENETRATION RESISTANCE [LIQUID LIMIT wme Wy
- W IBLOWS/ FOOT PLASTIC UMIT coeWe | 2
5 ol % 25 5o 75 100 125 ) WATER CONTENT..W | = &
el O W : = Z .
ELEV GO I < v JSHEAR STRENGTH P.S.F. Wwe w Wi o ui {| REMAR"
v | ey |
SepTE DESCRIPTION g1z > | €] 5 |o uvconmneo + FIELD VANE ] @
el 21" 1 F ] H |e ouick TRIAXIAL  x LaB vang | WATER CONTENT %}
508,51 Cround Level 4 o u 1000 2000 | 10 20 30 P.C FIGR.SA.51.CL.
0,071 501 e
0:0 op Soil = - Dry Wi, rbor
ENEINLERE N °. DeTermmED
285135 ' ‘ o
Brown o \‘_&
T 5535 500 b o B 19 48 3¢
kR s SET16 L o
Grey 5 | 85110 i 4
Clayey Silt some ar 0.5
Sand & Traces of 2 TWIPE 1 580 [:\) N - N
Q.
Gravel _ N
7 [ 551 %
s
Stiff to Hard
8 TWIPH | 570 . Ot R25.5
¥
SN °
+ .
L0 S5118 1 560 o L 13 86 0
T 1, YA b 130,0
+
550
TZT355 712 °
543, 5 +
55,
7 540
Silty Clay
Some Sand ?}3 TWArH _ d 20,0
“+
Traces of Grave
/’ ‘ 530
Grey / RN RENEEN . o L 6 47 4€
Stiff te Hard 520
? 55512 Y o
510
IR EEEREE )
R Y R
// ’
4 500 -
Ad \ - A Ay
4 1 ?{25 7A é‘lR N AT £ 4
: 5 % STRAIN AT FAILUR
Continued A



QOFFICE R£?OR’.§ SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 14 Contineud
JOB 7211141 LOCATION Sta. 206406 o/s 78' RT, ¢ Hwy. 402 ORIGINATED BY
WP 43-66-~18,21 BORING DATE January 3rd tn 4Ch, 1972 COMPILED BY
DATUM Geodetic BOREHOLE TYPE Hollow Stem Auper CHECKED BY
SOIL PROFILE SAMPLES DYNARIC PENETRATION RESISTANCE JLIQUID LIMIT  maWy
: 4w leiows/ FOOT PLASTIC LIMIT s} 2
6 o 8 e 25 50 75 100 125 WATER CONTENT...W 5&?
ELEV Flw|w | €| B [SHEAR STRENGTH P.S.F. wo _w W | B&E| REMARY
SERTT DESCRIPTION Sl > | ¢ 5 o uwonmneo  « mEw vang e
MM ERR % & e QUICK TRIAKIAL X LAB VANE | WATER CONTENT %} ¥
py/i & 51w 1000 . 2000 1020 30 JpCFGRSASICL
y /4
Silty Clay ? 490
Some Sand WA ‘ o
Traces of Grave}//
/// 480
Grey
Stiff te Hard /
470, 1 / 18] SS JopAL" o

128,4{ End of Boreholse

20 '
1545 % STRAIN AT FAILURE
10




OFFICE RE?OR‘ SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

jop 72-11141

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 15

LOCATIONSta ., 206444 nis 36°' RT. € Huy. 402

ORIGINATED BY FL.K. |

WP 43-66-18, 21 BORING DATE January.l, 1973 COMPHED BY_W”F-Kn
DATUM_Geedetic BOREHOLE TYPE jaiiaw Stem Anger CHECKED av‘,@
SO PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE FLIQUID UIMIT oWy
o W BLOWS/ FOOT PLASTIC UMIT woeWp | 2
Of « 81 g ot | WATER CONTENT—W | = 3
ELEV & ey o v JSHEAR STRENGTH P.S.F. W!; W Wy @ ] REMARKS
BERTH DESCRIPTION 1] > | @] » |ounconmnen ¢ BIELD VANE ° ' o
el 2" % L le QUICK TRIAXIAL X LAB vanE | WATER CONTENT %{ |
598,00 Ground Level n b i 1000 2000 P.C.FIGR.SAS1.CL.
0.0 Tep Soil i
5 A bt /
I Il PO 9 "j[_- NoT
] PefrpmmED
Brown
5155 Tas] 590 g
T Itvs -
Grey 3185 111 o 2 16 48 3y
Clayey 511t Y 3 580 v
Some Sand +
Traces of 51778 TPl o 129
Gravel bl
ETTTEETTTIOY 570 PO o
Stiff to
7 1 TW | PH o |25,
Hard e
+
g 155 11g] 560 5 1 13 48 2§
9 185 |18 o
» 2000
549, 0 550
4940 si1uy clay ////
[+
Some Sand /10 S5 122
Titaces of / io
54 e ok
Gravel ////
Gre
Y 11} 8% 19 s e |
Veary Stiff ? 530
524.0 /12 SETTY °
74.00 End of Borehole

20
154-5 % STRAIN AT FAILURE
10



OFFICE REPOR.J SOt EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N2 17

FOUNDATIONS OFFICE

JOB__72-11141 LOCATION_ Sta. 206460 ofe 36' RT, ¢ Hwy., 402 ORIGINATED BY FL K.
WP 43-66-18, 21 BORING DATE December 20, 1972 COMPILED BY P pK.
DATUM Geodelic BOREHOLE TYPE Cone Test CHECKED BY.W._MM
SOHL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID UMIT  —me Wy
(o W EBLOWS S FOOT PLASTIC LIMIT W | 2
o el s 25 50 75 1Q0 125 |WATER CONTENT.w | S &
g el 9 R STRENGTH P.5F w we | 35| remarks
ELEV Flw|w | L] & [SHEAR STRENGTH P.S.F. A SR O
[W DESCRIPTION 121> 12 =} O UNCONFINED + FIELD VANE
Sl 2| " 151 & |eouck rraxial  x 1AB vang | WATER CONTENT %} Y
598,2 Ground Levdl v = s P.CFIGRSA.S1.CL
0,0
Clayey Silt
Some sand 5 e
Traces of 0 ™~
Gravel <>
{probable) 1
<
580 .2 —
18.(0

End of Cone Testy

20
1565 % STRAIN AT FAWLURE
10



OFFICE RE?OR‘ SOl EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH

JOoB__72-~11141

RECORD OF BOREHOLE

LOCATION Sta. 206460 ofs 78"

RT, ¢ Hwy,

FOUNDATIONS OFFICE

N2 18

402

ORIGINATED BY LEX.,. .

WP 43-66-18, 21 BORING DATE December Z1, 1972 COMPILED BY PR,
DATUM Geodetie BOREHOLE Typg Cone Test CHECRED m,jjf:;
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE FLIQUID UIMIT Wy
et W FBLOWS 7 FOOT PLASTIC LIMIT W | 22
H1 81 & et . . . WATER CONTENT—W | = &
ELEV W ow | & @ JSHEAR STRENGTH P.S.F, Wy w Wi | @G| REMARKS
. . e«
BEFTH DESCRIPTION Tl E1 x| 8 > |o unconane + FIELD VANE @
el 21" 18] & Je ouick TRiaxiAL  x LAB VANE | WATER CONTENT %[ ¥
598, 8 Ground Level 0 & ] W 10 24 30 P.CFIGR SA.SI.CL
0.0
Clayey 5ilt
some sand
Traces of 590
Gravel
5801 ..
e o o b e e e b Start
2100 \
P
_ ¢
Probably \
570
Same \
560 \\w\\
553,9 I
44,9 End of Cone Tesy

20
1895 % STRAIN AT FAILURE
10




QFFICE REPOR‘.\( SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

JOB__72-11141

WP 43-66-18,21

BORING DATE

DATUM Geodetic

RECORD OF BOREHOLE N2 20

LOCATION Sta. 207+12 o/s 78' RT, ¢ Huy. 402

FOUNDATIONS OFFICE

ORIGINATED 8Y P X,

December 19,

1972

BOREMOQLE TYPE Hollow Stem Auger

COMPILED BY _ P.E.
CHECKED BY _lh e

SO PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE FLIQUID LIMIT W
- Y IBLOWS / FOOT PLASTIC LIMIT e | 7
51 o 8 < 25 850 78 4n0. 425 1 WATER CONTENT...W 52
W w [ i SHEAR STRENGTH FP.S.F We W Wy & L | REMARYS
ELEV, ol a | S (O, - R P
BEFTH DESCRIPTION g B g o § O UNCONFINED + FIELD VANE
2l 21" 18] @ |e ouick TRARAL  x 1ag vang | WATER CONTENT %} ¥
596.8 Ground Level " - L 1000 5000 10 20 3 PO FIGR SA S1.CL.
0.0
T[35T19 UD;"y o
el L e
Brown 2 s5 ) e . 325 47 2
88 (321
. Wit NeT
1 o e DETERMINED
4 TET 10 [+
- +
Clayey Silt 580 .
STIWTPH ¢ e 131.% 014 46 4
Some Sand "
Traces of Gravel
6 1885 11 o
Grey 570
7 W] FH @
Stiff to .
Hardg 5 |58 13 o
560
st : oy Thwo 14 a8 3
3
1071755 120
551, 8 7 14 44 4
45,0 550
Silty Clay /11 TW T PH Py $ 1300 0
Some Sand {/’ *
Traces of Grave
crey 7 540
2775571718 [=}
Very Stiff to ///
+
Hard
N 530
::;JJ SE2Y o 0 8 47 45
520
517.8 s NEENEE o
79.0! End of Borehole

20
105 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS  OFFICE
RECORD OF BOREHOLE N2 21
JOB_372-11141 LOCATION Sta. 207+28 n/s 36' RT, ¢ Hwy, 402 ORIGINATED BY _.BK.._.
WP 43-66-18,21 BORING DATE _ pecember 20, 1972 COMPILED BY__ EK.
DATUM Geondetic BOREHOLE TYPE Cone Test ' CHECKED vaz% M_
5011 PROFILE SAMPLES DYMAMIC PENETRATION RESISTANCE JLIQUID LIMIT  womcome Wy
© © : et 4 L BLOWS / FOOT s A PLASTIC LIMIT eWp | 2
51 o 81 g 25 50 75 100 125 PWATER CONTENT..W =
ELEV &lw|w | &| B [SHEAR STRENGTH P.SF. Wo oy W b E S REMARYS
Eeerr DESCRIPTION 121> 2] > jo unconanep + FIELD VANE e
af = | " % @ e QUICK TRIAXIAL X LAB VANE | WATER CONTENT %} ¥
597,2| Ground Level % = T P.C.FIGR SA.51.CL

0.0 \
Clayey Silt :

‘-v\\
Some Sand 390 el
Traces of Gravel (*\
: m"'“"““""'“*h-\
{probable) {M“
580 /
2,
569, 2 70 e

OFFICE RE?ORT‘ SCIt EXPLORATION

28.01 End of Cone Test

20
150-5 % STRAIN AT FAILURE
10 .



QOFFICE REPOR.J SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=ONTARIO

DESIGN SERVICES BRANCH

JOB_ 72-11141

WP 43-66-18,21

DATUM_Goodetic

BORING DATE pecember 18,

RECORD OF BOREHOLE

LOCATION Sta, 207465 o/s 36’ RT ¢ Hwy, 402

FOUNDATION

N2 23

ORIGINATED

1972

BOREHOLE TYPE Cone Test

COMPILED BY P
e
CHECKED BY L e -

S OFFICE

BY .PX ...

SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT e
= W pBLOWS / FOOT PLASTIC LIMIT Wol o ,Z
51 o 8 a 25 .50 75 100 125 |WATER CONTENT.W = &
ELEV Epwlw T v [SHEAR STRENGTH P.5.F. Wp w Wi o] REMAR
- . B e |
SERT DESCRIPTION 12l > ¢ = |o unconemen + FIELD VANE o
AN % L e QUICK TRIAXIAL X LAB VANE | WATER CONTENT %} ¥
597 ,6] Ground Level v sl oW p.C.FIGR.SA.SI.CL
0D
Clayey Silt
Some Sand -
. 590 N\.‘_\,&M
N
Traces Of =
Gravel
(probable) 580 o
\?
5'76.6
21,01 End of Cone Test

20
1545 % STRAIN AT FAILURE
10



OFFICE REPC}RT‘ SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS -~ ONTARIO

DESIGN SERVICES BRANCH

JOB,_72-11141

LOCATION Sta.

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 24

207465 o/s

78' RT, ¢ Huy,

4002

ORIGINATED BY _EK. _

WP 43-66-18,21 BORING DATE _ December 20, 1972 COMPILED BY TK.
DATUMGeodotic BOREHOLE TYPE Hnollow Stem Aupger CHECKED BY.iﬁ‘ e
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE [LIQUID UMIT oW
=4 W {BLOWS/ FOOT e FPLASTIC LMIT eWp |
51 o 81 & 25 50 75 100 125 PWwATER CONTENT..w =30
lu | w | 1 ¥ |SHEAR STRENGTH P.S.F. Wp w w1 3&| rRemArks
ELEV, j o | o - e o
BEPTH DESCRIPTION S1E - 12 s | O UNCONFINED + FIELD VANE
S121% & & e ouick rriAxial x tas vane | WATER CONTENT %}
597.1| Ground Level o = e 1000 2000 0. 20 30 P.C.EIGR,SA.5I.CL.
0.0 . WL NeT
Brown 5533 DIV DETERIAINED,
592.1 Hole . °
598:9 sandy bl“Comparz't‘: 2 185 129 590 \ L [« 3 37 42 1
7Moo i3S (37 P o
9:0 4_[s5 16 e o !
Grey 515510 Z 3
Clayey Silt 580 W .
6 1SS TI0 o 7 11 45 4
Some Sand
Traces of Grave +
7 LT |pH o 127.¢
SLiff to vETY 570 t
Stiff 8 158 133 e
9 TW PH g 129, 4
+
] 560
10 188 124 o 0 11 46 4
553.1 T SS™120 a
44 .0l End of Borehok

20
154-5 % STRAIN AT FAILURE
10




FORM OB MT- W

REV. APH, ???;F.

UMIFIED SOIL CLASSFICATION  SYSTEA
SAND GRAVEL
CLAY & SUT - - - -
Fine | Meadium ] Coarse Fina ! Loarss
109 DEPARTMENT SIEVE DESIGNATION 270 200 140 100 6050 40 30 20 16 10 ¢ s BB W T
38 % E E I H
93 ! 10
0 20
70 30
&0 40
Q 2
= 2
(53 =
=
g 50 - 50 g}
: ‘ LEGEND
= e f—
Lk 8. H Sﬁ?;’ipiﬁ
; 5YMBOL Z
S‘i 40 NO MO 50 O
o b
e
30 \’%’ 70
\éc\.Q
H - et
20 ‘:& 50
§
10 . ; 70
! i
2 i | ; l 100
! ! | L E ] RN L T A A N B
b=y & o o3 - T N o 05 0 2 3 4 s 10 20 30 40 50 &070
<3 < < o o < < =4 ] .
GRAMN SIZE IMN MILLIMETERS
DEPARTMENT OF HIGHWAYS _ en s o g i — . WE No. A —66 -1
MATERIALS an CRAIN Sid & CISTRIBUTION 4 66 8 & 71
TESTING C A NI : JOB Mo. 72 - 11141
AN .
DIVISION ‘ ‘ g‘:zﬁeinDE vii.T
SOME CLAY TRACES OF GRAVEL FIG. NO. 1t




FGEM OB M- 17

REV. APH. 39‘

RETAINED

PERCENT

UNIFIED SOIL CLASSIFICATION  SYSTEM
< e
CL;};{ & S;%.T SAND G%A%Jki
Fine [ fhadiom [ Cogrse Fing I Coarsg
100 OEPARTMENT SIEVE DESIGNATION 270 200 149 160 6950 40 20 20 1 108 R AR 2”2},:3’;
50 ‘o
30 20
70 20
50
® 40
=
&5
%
& s0 N so
5 LEGEND
P SAMFLE '
i SYME
2 1 NGO FABOL s0
[+ 198
30 P, o
’*{\/ 70
: s\EgX’O
- %?;:;‘4
20 30
16 ; %0
%
s ] ¥ H P
NS I ; E ; 1] i N N N A
3 s o 33 ~ o ® e R 05 2 3 CEE 20 30 40 50 6070
S & 5 5% 5 ° ° 23
GRAIN 31ZE IN MILLIMETERS
DEPARTMENT GF RIGHWAYS : e o o 1 . WP No. A3 — ~-18 &
MATERIALS and GRAIN SIZE DISTRIBUTION ; 13- 66-18& 21
TESTING \ - J08 No. 72 -11141
DIVISION CLAYEY SIitT
SOME SAND TRACES OF GREAVEL FIG. NO. 2




FOaM O mY- 37

REV. APR. }?-J‘ . .

UNIFIED SO CLASBIFICATION  SYSTEM
Fing ] Medium | Coarse Fina ! Coarse
100 DEPARTMENT SIEVE DESIGNATION 270 200 140 100 6050 40 30 20 16 10% 4 %R ah 2t
i % > e O Mu ¥ 5]
g0 g
20 20
7o 20
S50 I
9 T e
= H L2
z ' z
<
= 50 — 50 &
Py 2
= : LEGEND
o 8. H  [SAMPLE cvin 5
& 4 &
£ O
3¢ - - 70
‘@?%
20 Q\\\\%? 80
i¢ 90
;
¢ i 1 RESNTHER: l T T T ; 1 100
REE 1RHIIN | ] { P [ i AN { [
= s o 33 - N @ weaw 941 05 10 2 3 4 5 v 26 30 40 506070
< 4 ¢ o9 2 e e ¢ o :
GRAIN SIZE IN MULIMETERS
DEPARTMENT OF HIGHWAYS o L, - N wen 5 ¥E MNo. — - 2 D1
MATERIALS ond GRAIN SIZE DISTRIBUTION WP Mo 43—066-18 & 2]
TESTING ) SILTY CLAY JOB Mo, 72 11141
DiIVIZION " SOME SAND TRACES OF GRAVE
PVl o L PR [l 4 (-4 v §_ i FEG. NG‘ 3 |




Fg—?" v. Jon. 73]

ABBREVIATIONS & SYMBOLS UBED iIN THIS REPORT

PENETRATION RESISTANCE

'H'e STANDARD PENETRATION RESISTANCE : « THE NUWBER OF BLOWS REQUINED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
12 IHGHES INTO THE SUBSOIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTARCE OF 30 INCHES,

DYRAMIC PENETRATION RESISTANGE @~ THE MUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 60 DEGREE CONE, FITTED
0 THE EKD OF DRILL RODS, 12 INCHES INTO THE BSUBSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF S50iL

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHEBIONLESS SOILS ARE DESCRIBED
I OTHE FOLLOWING TERMS '~

CONSISTENCY € LB/SQ.FT, DENSENESS "N BLOWS / FT.
VERY SOFT 0 - 250 ' VERY LOUSE 0 -4
SOFT 250 - 500 LOOBE 4 - 10
FiRM $00 - 1000 COMPACT 10 - 30
STIEF 1600 ~ 2000 LENSE B0 - 5C
VERY STIFF 2000 « A00D VEKY DENSE > 50
HARD = 4000 '

TERMS VO BE USED IN DESCRIBING S0ILS =
TRACE < 10% , SOME 10-25% , WITH 25-40% , = A0 % SILTY, BANDY, GRAVELLY, CLAYEY ETC.

TYPE OF SAMPLE

5.8. SPLIT SPOON TV THINWALL OPEN

w.E WASHED SAMPLE TR THINWALL PISTON
8T SLOTTED TUBE SAMPLE 0.5, OESTERBERG SAMPLE
AS. AUGER SAMPLE F.8 FOIL SAMPLE

G5, CHUNK SAMPLE R.C. ROCK CORE

P.H.,  SAMPLE ADVANCED HYDHAULICALLY
P. M SAMPLE ADVARCED MWANUALLY

SOl TESTS
U UNCONFINED COMPRESSION L.V,  LABORATORY VANE
UU  UNCONSOLIDATED UNDRAINED TRIAXIAL FV.  FIELD VANE
CIU CONSOLIDATED ISDTROPIC UKDRAINED TRIAXIAL c CONSOLIDATION
ciD " " DRAINED " 8 SENSITIVITY
cau " ANISOTROPIC  UNDRAINED ° v

CAD " " DRAWED n
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ABBREVIATIONS & SYMBOLS USED IN THIS

REPORT

SO, PROPERTIES

UNIT WEIGHT OF 5011 {BULK DENSITY)
URIT WEIGHT OF 50LID PARTICLES

UHIT WEIGHT OF WATER

URIT DRY WEIGHT OF S0IL {DRY DERSITY)
URIT WEIBHT OF SUBMERGED SOIL

VOID R&TIO
POROSITY

WATER CONTERT

DEGREE OF SATURATION
LIGUID LT

PLASTIC LT

PLASTIONTY !_ND‘EX

SHREINKAGE LiMiIT

-y

I
GONSISTENCY INDEX = ﬂ«{g&
YOID BATIO W LOOSEST STATE
VOID RATIO K DEMSEST STATE

w
LIGUIDITY INDEX =

DENSITY INDEX = Cmen 8,
€y ™ € min

RE:?.»"&TWE DERSITY Dy 15 ALSO USED
HYDRABLIC MEAD OR POTENTIAL
RATE OF DISCHARGE

VELOCITY OF FLOW

HYDRAULIS GRADIENT

CORFFICIENT OF PERMEABILITY
SEEFAGE FORCE PER UNIT VOLUME

- he

COEFFICIENT OF VOLUME CHARGE = %ywmr
(I+e)Ad

COEFFICIENT OF CONSOLIDATION

COMPRESSION INDEX = Wmﬂ"}_@w

Liloge o

TiME FACTOR fd%t« { d, DRAINAGE PATH )

DEGRED OF CONSOLIDATION
BHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPT

EFFECTIVE ANGLE OF
SHEARINEG RESISTARCE,
OR FRICTION

APPARENT COHESION Y

APPARENT ANGLE OF
SHEARING RESISTANGE,
OR FRICTHON

COEFFICIENT OF FRICTION
SERSITIVITY

IN TERMS OF

Ty ¢ 4 O tan ¢

IN TERMS OF
TUTAL STRESS

TreCy+ o ton ¢

EFFECTIVE STREDS

il
SPECIFIC GRAVITY OF SOLID PARTICLES G » ":5,;5*‘“

w

ki
e

logeo or Ing
log,o or log o

R = Bt

S XREGMINY ® 4 Q.q =

T

1

o

GENERAL

4 %1418

BASE OF HATURAL LOGARITHMS 2.718%
NATURAL LOGARITHM OF @
LOGARITHM OF ¢ TD BASE 10
TIME '

ACCELERATION DUE TO GRAVITY

VOLUIME

WEIGHT

HMOMENT

FAGTOR OF SAFETY

STRESS AND STRAIN

POBE PRESSURE

NORMAL STRESS

NORWAL EFFECTIVE STRESS (0T IS ALSO USED )
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO (| IS ALSO USED)

HODULUS OF LINEAR DEFORMATION {YOUNGS HODULUS )
WMODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COLFFICIENT TO BE USED WITH VaRIOUS
SUFFIXES 1N EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDAT IONS

| BREADTH OF FOUNDATION

LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BENEATH BROUMD

DIMERSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYIRG
TO SPECIFIL GRAVITY, DEPTH AND COHESION EYC. 1N THE
FORMULA FOR BEARING CARACITY

MUDULUS OF SUBGRADE REACTION

SLOPES

VERTIGAL HEIGHY OF SLOPE
DEPTH BELOW TOE OF SLOPL TU MARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL



i) 5
142 L3 S5&6 @_8 ‘9 P& 12 . ]
4 ¢ & . 4 ! .
i i : 820 o gl OF i LAMBT r
PROPOSED CHANME GRADE SANDY ST — s man L e !
: : i ; : % e
Dunsle to ¥ Dense § aie i § PEOP TELFE i
! CRANNEL DiVE i
/ . 3 . 2
T { 00 : ! %
- i E,_.lé_x Gl RD 5
T 590 § “"% oy %
HCLAYEY SILT ; R
% i SGRE SAMD i T DB i
' fmff Y ?; é’jﬁ}" ot PROFOSED FOOTING [OCATIONS 2} ~A_ !'_A SITE (
: e S 70 3 SPAN STRUCTURE S 7 —
! I 1 SPAN STRUCTURE— \ o 3” e
. zi SARNIA | e
7 N zl \
A A ~ Si 1
I, ! i {
o 7 ; KEY PLAN
A > : - ¢
g ISV I I 4 s - SCALE IN MGLES
1 /’///r6 A — - 123409 . 0 H 2 #ilas
et T e Vs ——— ]
o o Tc Soroc E u—
510 SOWE SAND, TRACES DF GRES /// g =10 2
SHFE to Hard /1 0k > LEGEND
500 : L 500 i L
y W ! :
A, / h o o ’
£90 430 ! (>3 S *% Bore Hele
2 POC 206+86.27 PROP HWY 472 1y A P
¥ =¥05+55.30 TELFER CrRANNED DIVERSION + < = @ Cone Penetration Test
480 o 480 b ; ~ 1:7 3 '
H ; . L///{//,’/ o2 g /\ / - . -{?» Bore Hele & Come Tast
wro o i SR RS @éx Haro Q PROP HWY. 402 N (i) A LINE D 1 ‘
SHALEY AJLIMESTONE L - g 593 FAWsTE] - . 2 Wzter bevels estublished o time
P_, H ; =
£50 p"ﬂ? BE@?CCK Saund 2160 3 3 - of fizld investgolon Zan 1973
W B L et MO, [ ELEVATION| STATION | OFFSET
2 250 450 ; 597.1 | 206408 35° LT
z 597.2 206 +06 77T,
3 597.8 206 +44 35047
5 557.3 206 +6C 3507
3&14 15 17 818 20 21 23424 & 597.3 206 +60 FFLT
& &° @ it & & & 8 537.0 207 +12 TET.
026 i 820 e 597.7 207 +28 35°1L7
i HPROPOSED CHANN&G 'Ig‘?fP'EEEHA?\\JEE, SAédaYgsci:_T7 1 5%6.3 10T +65 KN4
3 TELFER Al oI 810 12 597.0 207 +635 77T
| DEVERSION ’ L
FoavE ¢ ssE cong 13 5%8.3 206 +08 3% RY.
o 1 600 14 598.5 706406 78 RT.
gk 15 592.0 06144 38 RT.
_/ ; 590 7 598.2 206 +60 38" RT.
aE 18 598.8 206460 78 R
et 580 20 594.8 207412 78 RT.
i -s.;,_s.i.i_ 12 567.2 207 +28 38 RT,
e T ; 370 23 597.4 207 +65 38 RT.
ITRACES] OF GRAVEL 2 597.1 207465 78' &Y.
Mo St to Har 560 — NOTE ~
; TN
i The boundaries betweaen sl strata hove been estoblished only at
550 Bore Hele locolons. Between Bore Holes the boundarre: ars gssumed
from geological evidsnze
540
530
i Z
7 : L~ 107400
T T T T Z E; 520 TN '%
Y, /’/'//Z / - ; -
510/’ //'//%, /// i /S!E_TY CLAY 516 - PLAN = P oAt | v DESCRIF .0
AT Sl SOME SAND, TRACES OF GRAVEL SCALE
/:/./:4)’,’;,//}’4/’ ' Stitf to Hard 00 v w0 | 20 06T,
P FT S : ~ : ;
iy . MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO
: 100 DES'GN SERVICES BRANCH —FQUNDATIGNS OFFICE
“—/
AL L 420 TELFER CHANNEL DIVERSION
//////. / S, % . // f:}“ 6 !
i’ i v A /o e 470 i 1 [
470 i HiGHWAY NO._PROP. 402 LINE 'D p1st. NO.__}
P- EB.L. -9 co LAMBTON
45 i 7
40 PROFILES e : Twe SARNIA IOT_8 & 9 con.__ YL
) NOTE: ’ ; ) ~ N
SCALE ] WATER LEVELS NOT DETERMINED BORE HOLE %O\.AT%ONS & S_OEL .SIRATA
20 13 0 20 S0FT. / IN BORE HOLES &,14,15,20 & 24 ’ SUBMD P ¥ Solweno 53~66~?852?}5;‘§i”(’12‘1‘4} A
DRaWS £F. |CHECKERG# 1w O NO 72-3118% - 1§
) DAlEFeb 12 7273 SITE RO, §4-372 BDGE DRAWING NO.
REF NO E-S534i-1 i e T ARG SONT ND.




