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FOUNDATION INVESTIGATION REPORT
For
Pond Mills Road Overpass Widening
Hwy. 401, 1.0 km West of Hwy., 126
W.P.139-86-02; Site No. 19-94-372
District 2, London

INTRODUCTION

This report contains the results obtained from the foundation investigation

carried out at the above-mentioned site for the proposed overpass widening.
The fieldwork was conducted during the period from 86 11 11 to 86 12 08
utilizing a continuous flight auger machine equipped with 83 mm I.D. hollow
stem augers, solid stem augers, and BX sized casings. A diamond drill
equipped with BX and NX casings was also used at the approach embankments.,
The fieldwork consisted of eight sampled boreholes and two dynamic cone
penetration tests, Two boreholes were advanced through the approach embank~-
ments and the remaining six were advanced in the vicinity of the footings

for the overpass widenings.

In addition to the results of the field investigation, this report contains
recommendations for the design and construction of the proposed widening of

the bridge and approaches.

SITE DESCRIPTION
The site is located on Hwy. 401, 1.0 km West of Hwy. 126, It is proposed

to widen the approdaches and the existing structure crossing Pond Mills
Road. The terrain in the immediate vicinity is flat. Land use is largely
industrial and commercial. The site lies in the physiographic region of
the Stratford Till Plain.

SUBSURFACE CONDITIONS

General

The subsoil encountered at this location consisted largely of silty clay.
The two boreholes advanced at the approaches contained fill material that
varied in depth from 5.2 m to 6.7 m, overlying a silty clay deposit. The
remaining six boreholes contained surficial deposits of silty clay with
traces of sand, gravel and organics that ranged in thickness from 3.5 m to

10,7 m. Below the layer of silty clay, a deposit of silt was encountered



it

i1&

s

that varied in thickness from 3 m to 3.2 ms, In BH's 3, 4 and 5, sandy silt
to silty sand was found below the silty clay and silt layers and extended
for the full length of the borehole, In BH 2, which was advanced to the
greatest depth, the silt deposit was underlain by 3.1 m of silty clay
followed by 4.7 m of silt, 4.4 m of silty sand and ending in a silty clay
deposit that extended for the remaining length of the borehole.

The boundaries of the different strata encountered at the boring locations
together with the obtained field and laboratory test results are shown on
the Record of Borehole sheets located in the Appendix of this report. A
stratigraphical profile across the site is shown on Dwg. No. 1398602-A.

Subsurface Material Descriptions

o — oty b Al i

The fill material encountered in BH's 4 and 102 was silty clay containing
traces of sand and gravel that extended to a depth of 5.2 m. The 'N' values
ranged from 4 to 24 reflecting a firm to very stiff material, Laboratory
tests performed on the fill material yielded the following physical proper-

ties:

RANGE %
Natural Moisture Content (W) 14,5 - 17.5
Liquid Limit (W) 22,0 - 30.0
Plastic Limit (Wp) 13,5 - 15,5

Figure 1 illustrates a typical grain size distribution envelope for this

material.

Sand (Fill Material)

BH 101 contained non-cohesive fill material comprised of sand, some gravel
and a trace of silt, Occasional cobbles were encountered throughout . the
6.7 m thick deposit. The denseness of the fill ranged from loose to very
dense, with 'N' values of 7 to 120 obtained from field testing. From
laboratory testing, the natural moisture content obtained for the f£fill

material ranged from 5.5% to 13.5%.

Refer to Figure 2 for a typical grain size distribution envelope for this

material.
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A layer of silty clay was encountered as the surficial deposit in BH's 1
through 5 and as the underlying deposit in BH 101 and BH 102, The material
contained varying proportions of sand and gravel in each borehole, Organic
material was present in BH's 1 and 4, 'N' values ranging from 3 to 86 were

encountered, reflecting a consistency of soft to hard.

Laboratory tests performed on the samples yielded the following physical

properties:

RANGE 7
Natural Moisture Content (W) 12,5 - 17.5
Liquid Limit (W) 17.0 = 37.0
Plastic Limit (Wp) 11.5 ~ 18,5

Refer to Figure 3 for a typical grain size distribution envelope for this

material.

sile_
A thin stratum of silt was found below the silty clay deposit in BH's 2, 4
and 3B, The silt layer contained occasional pockets of silty clay and trace
amounts of sand and gravel. The denseness of the material ranged from
compact to very dense, with 'N' values varying from 24 to 84, The natural

moisture content obtained from laboratory testing ranged from 11.5% to 19%.

o e A — — —

In BH 2, a 3.1 m layer of silty clay was encountered below the stratum of
silt, The 'N' value obtalned was 35, reflecting a material that is hard in

consistency.

stit_
A stratum of silt was present below the thin layer of silty clay and found
only in BH 2, The silt contained a trace of sand, It is described as very

dense, the 'N' value obtained being greater than 120 blows.

— o e o e e e e o i e ———

A deposit of sandy silt to silty sand was encountered in BH's 1 to 5 inclu-
sive. The lower boundary of the non-cohesive deposgit was not established
in BH's 3B, 4 and 5 since the boring was terminated within the deposit,



however, the extent of the deposit in the boreholes was found to be 9.3 m
or greater. In BH 2, the stratum of sandy silt extended only 4.4 m. The
silty sand to sandy silt contained a trace of clay. 'N' values ranged from
13 to 120, reflecting a material that is compact to very dense. The

natural moisture content of the deposit ranged from 13.5% to 20.5%.

Refer to Figure 4 for a typical grain size distribution envelope of this

material.

ey il A i s, AN s iy ik i b

Sampling in BH 2 extended to a depth of 40.1 m, terminating in a thick
deposit of silty clay. The material can be described as hard, the 'N'
values obtained ranging from 30 to 84.

Laboratory tests performed on the material yielded the following physical

properties:

RANGE 7
Natural Moisture Content (w) 12,5 - 15.5
Liquid Limit (W) 23.0 - 23.5
Plastic Limit (wp) 12,5

GROUNDWATER CONDITIONS
The following groundwater levels were observed during the field investiga-

tion:

Borehole G. W. Elevations

1 268.3
2 268.2
3 268.8
34 268.8
3B 268,7
4 269.3
5 -

101 268.8

102 273.9

No artesian water conditions were encountered.



DISCUSSION AND RECOMMENDATIONS
Existing Structure & Foundations

The existing structure is a single span (l1.6 m) reinforced concrete rigid
frame beam bridge which was constructed under Contract 55-70, The bridge
and retaining walls are founded on spread footings 3.66 m wide at El. 267.8

at the west abutment and El. 267.6 at the east abutment.

Foundations
It is proposed to widen the existing bridge on the north and south sides by
3.48 m. This will require removal of the existing retaining walls at the
four corners of the bridge, construction of extensions to the abutments and
rebuilding the retaining walls or constructing new wing walls parallel to
Hwy. 401, At the elevations of the existing footings it is estimated that
the net safe bearing capacity of the foundation soil is 350 kPa. It is
recommended that abutment and retaining wall extensions be founded also on
spread footings at the same elevation as the existing ones, For purposes
of the 0.H.B.D.C. the following design values are recommended:

Factored Bearing Capacity at U.,L.S. 525 kPa

Bearing Capacity at S.L.S. Type II 350 kPa

For the proposed wing walls parallel to Hwy. 401 it is recommended that
they are founded on Steel 'H' piles driven to approximate El, 252,00 at
which depth it is estimated that a design capacity of 450 kN will be
achieved. For purposes of the 0.H.B.D.,C., the following design values are
recommended for HP 310 x 79 steel sections,

Factored Bearing Capacity at U.L.S,. 675 kPa

Bearing Capacity at S.L.S. Type II 450 kPa

Piles should be driven in accordance with MIC Standards $8-103-10/11 to

achieve an ultimate capacity of 1350 kN,

Lateral Forces

For the new wingwalls, if constructed, lateral forces should be resisted by
suitably battered piles. For the new abutment extensions and for the new
retaining walls, if constructed later resistance will be provided by the
adhesion between the footings and the foundation soil for which a value of



75 kPa may be assumed to apply. Backfill to the abutment extensions and to
the new wingwalls or retaining walls should consist of Granular 'A' or 'B'
in accordance with SPP No, 121 Oct, 1983, Earth pressures may be computed
in accordance with Section 6.,6.1.2.1 of the 0,H.B.D.C. assuming a yielding
foundation in which case the "active" condition applies. The physical
properties to be assumed for the backfill, are as follows:

Granular 'A' § = 35° ¥ = 22,8 kN/n3

Granular 'B' @ = 30° Y= 21.2 kN/n3

Road Protection

It will be necessary to provide road protection during the period when the
80il behind the existing retaining walls is removed to construct the new
abutment extensions and new retaining walls or wing walls, This can be
achieved by constructing temporary walls of interlocking sheet piling or
anchor piles placed in pre~augered holes, with timber lagging, Design para-
meters for either scheme will be provided on request when the desired
locations of the walls are known. The steepest temporary slope in the fill
material (which is non-~cohesive) should be 1~1/2 horizontal to 1 vertical.
Exposed surfaces of temporary slopes may require protection such as poly-

ethylene sheeting against erosion,

Dewatering

Groundwater level was found to be just below the original ground surface
during the field investigation. Excavations required for footings below
the original ground surface will be in cohesive so0il of very low

permeability hence no problems are anticipated.

Frost Protection

All footings and/or‘pile caps require a minimum of 1.2 m of earth cover for

frost protection.

Embankment Widening
New fill for the widening should be placed in accordance with appropriate

MTC standards. All topsoil should be removed from slopes before placing

the new fill.
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST {SPT) N VALUE 1S THE NUMBER OF BIOWS REGUIRED TO CAUSE A STANDARD Simm O.D. SPLIT BARREL
SAMPLER 1O PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING
FREELY A DISTANCE Of 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION

ACHIEVED. AVERAGE N VALUE {5 DENOTED THUS M.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Simm Q.D. 60° CONE ANGLE) DRIVEN BY 475 J
IMPACT ENERGY ON A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

0.3m

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

COHESIVE 50ILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRﬁNGTH(CU) AS FOLLOWS:

| ¢y tkpa) 0-12 12 - 25 25-50 | 50«00 | 100 -200| =200
VERY SOQFT SOFT FIRM STIFF VERY STIFF HARD
DENSENESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY $PT N VALUES AS FOLLOWS:
N{BLOWS/0.3m}| 0 - 5 5-10 10 - 30 30 - 50 *350
VERY LOOSEY LOOSE COMPACT DENSE VERY DENSE

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

RECOVERY !

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

MODIFIED RECOVERY:!

SUM GF THOSE INTACT CORE FIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK QUALITY DESIGNATION (R Q D), FOR MODIFIED RECOVERY, 15:

l RQD (%) 0 =25 25 - 50 50 ~ 75 75 - %0 90 - 100
VERY POOR POOR FAIR GooL EXCELLENT
JOINTING AND_BEDDING :
SPACING 50mm 50 - 300mm| 0.3m ~ 1m Im =« 3m =>3m
JOINTING VERY CIOSE CIOSE MOD, CLOSE WIDE VERY WIDE
BEDDING VERY THIN. THIN MEDIUM THICK VERY THICK

ABBREVIATIONS AND SYMBOLS
MECHANICAL PROPERTIES OF SOIL

FIELD SAMPLING

S5 SPLUT SPOON T P THINWALL PISTON m, kPa™!  COEFFICIENT OF VOLUME CHANGE
W5 WASH SAMPLE OS OSTERBERG SAMPLE C, } COMPRESSION INDEX
S T SIOTTED TUBE SAMPLE R ¢ ROCK CORE Cy | SWELLING INDEX
85 BLOCK SAMPLE P H TW ABVANCED HYDRAULICALLY Cy 1 RATE OF SECONDARY CONSOUDATION
€S CHUNK SAMPLE P M TW ADVANCED MANUALLY <, m?/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN F S FOIL SAMPLE H m DRAINAGE PATH
T, 1 TIME FACTOR
STRESS AND STRAIN U % DEGREE OF CONSOLIDATION
U, kPa  PORE WATER PRESSURE O, kP EFFECTIVE OVERBURDEN PRESSURE
Ty ) PORE PRESSURE RATIO o kpa PRECONSOLIDATION PRESSURE
o kpa TOTAL NORMAL STRESS 7 ko SHEAR STRENGTH
o’ kpa EEFECTIVE NORMAL 5TRESS ¢’ kpa EFFECTIVE COHESION INTERCEPT
T ko SHEAR STRESS y - EFFECTIVE ANGLE OF INTERNAL FRICTION
o, .9, kha PRINCIPAL STRESSES <, kpa APPARENT COHESION INTERCEPT
€ % LINEAR STRAIN by - APPARENT ANGLE OF INTERNAL FRICTION
€, €, 8y % PRINCIPAL 5TRAINS T kPa RESIDUAL SHEAR STRENGTH
E kPa MODULUS OF LINEAR DEFORMATION T, kpa REMOQULDED SHEAR STRENGTH
G kP MODULUS OF SHEAR DEFORMATION s, ] SENSITIVITY = é,um
i 1 COEFFICIENT OF FRICTION ’
PHYSICAL PROPERTIES OF S01L
A ko/n® DENSITY OF SOLID PARTICLES e 1,%  vDID RATIO @nin 1% VOID RATIO IN DENSEST STATE
% kN/m® UNIT WEIGHT OF SOLID PARTICLES n 1% POROSITY b ! DENSITY INDEX =~—Q——~n§m ":: .
A, kg/m’ DENSITY OF WATER w 1% WATER CONTENT O mm  GRAIN DlAmMETER o T
Y KN/ UNIT WEIGHT OF WATER 5, % DEGREE OF SATURATION D, mm  n PERCENT - DIAMETER
P kg/m® DENSITY OF sOiL wo% LIQUID LimiT ¢, ! UNIFORMITY COEFFICIENT
Y kN/ed UNIT WEIGHT OF 501 Wy % PLASTIC LimtT h m HYDRAULIC HEAD OR POTENTIAL
/é kg/m3 DENSITY OF DRY SOOIt W % SHRINKAGE LIMIT q m/s  RATE OF DISCHARGE
)c” KN/m UNIT WEIGHT OF DRY SOIL o % PLASTICITY INDEX 2 W « W, v m/s  DISCHARGE VELOCITY
@m kg/m® DENSITY OF SATURATED SOH I 1 LIGUIDITY INDEX = W i } HYDRAULIC GRADIENT
Yoot KN/m® UNIT WEIGHT OF SATURATED SOIL P W - W k m/s  HYDRAULIC CONDUCTIVITY
P' kg/m’ DENSITY OF SUBMERGED SOIL ' 1 CONSISTENCY INDER- "LT;““““ j kn/m' SEEPAGE FORCE
Y’ kN/m UNIT WEIGHT OF SUBMERGED SOIL Cax DR VOID RATIO IN LOOSEST STATE



7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT - - F;
Fine { Medium | Coarse ine Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
| 2 3 4 5 4] 20 30 40 50 75um 150um 300um &400um 118 mm 2.36mm ?.5mm 19.0 mm 37.5mm 63,0 mm
I ”l l” S3um 106um 250um  425um B50 um 2.00mm 4.75mm 26.5mm 53.0mm{ 75.0mm
100 % 0
90 to
80 20
70 30
:
g v
50 50
Z LEGEND E
= BH |SAMPLE SYMBOL <
o 40 60 &
a0 70
&
D)
20 4,‘:'\ 80
N
%
0 20
0Q 100
! 2 3 48 10 20 30 40 270 200 140 100 6050 40 30 20 16 108 4 W' S ¢ s a2l gt

MINISTRY SIEVE DESIGNATION (Imperial)

Transportation and WP 139 -86-02

Tmstry of GRAIN SIZE DISTRIBUTION FIG No 1
Oy ommunications SILTY CLAY (FILL MATERIAL)




7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
. SAND GRAVEL
CLAY & Sut Fine { Medium | Coarse Fine Coarie
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
1 2 3 4 5 10 20 30 4050 g5, 150um 00um  $O00um 118 mm 2.36mm 9.5mm 19.0mm 375mm  53.0mm
] l l l ”” l53um 106um 250u’m 425 um B850 um 2.00mm 4.75mm 13.2 mm 26.5 mm 53.0mm 75.0mm

100 Smm_ P

90 10

80 20

70 30
o 80 400
z z
m ....... s
& =

50 50
: |
Ty}

g | SAMPLE SYMBOL &
a 40 l 60 &
30 l 10

NG
20 < 80

,‘\‘o
Py
10 90
0 T u h 13 [ " n L3 loo
f 2 3 4 5 10 20 30 40 270 200 140 100 6050 40 30 20 16 e 4 L IS LR U/ POl 1A
MINISTRY SIEVE DESIGNATION (Imperial )
My of - ang GRAIN SIZE DISTRIBUTION FIG No 2
Communications - WP 139-86-02
St SAND (FILL MATERIAL)




7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine | Medium | Coarse Fine Coorie
GRAIN "SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
! 2 3 4 8 10 20 30 4030 75um 150um 300um 600pm L8 mm 2.36mm 9.5 mm 19.0mm 375mm  63.0mm
100 I ”I Irm 53um 106um 250pm 425 pm B50 um ] 13,2 mm 26.5mm 53, 0mm{ 75,%mm
R e o o 5
.
90 10
B8O 20
70 30
o 403
z z
w b !
< b
50 50
z [ LEGEND z
s [ 8H [sampie SYMBOL &
& 40 lL 60 &
30 F 70
9
:)Q 80
20 ¢
N
<
10 90
0 " 100
I 2 3 45 10 20 30 40 270 200 |40 100 6050 40 30 20 6 08 4 R A A
MINISTRY SIEVE DESIGNATION {imperial)
Mot GRAIN SIZE DISTRIBUTION FIG No 3
Communications ) WP 139-86-02
Ontario SILTY CLAY TRACE /SOME SAND, TRACE GRAVEL




7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SuT Fine [ Medium | Coorse Fine Coorie
GRAIN S$IZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)
{ 2 3 48 10 20 30 4050 5w 150um 300um 600um 118 mm 2.36mm 9.5mm 19.0mm 375mm  61.0mm
100 ! l l I l l lq S3um 108 um 250um 425um 850 um 2.00mm 4.75mm 13.2mm 26.5mm 53.0med 750mm
0
90 10
80 20
70 30
w 80 400
E z
2 2
b -
50 50
> LEGEND z
i v]
g BH |SAMPLE SYMBOL &
a 40 60 &
i
30 70
&
20 ‘(,\' 80
2\
<
1+] Q’ 90
0 i 100
) 2 3 45 10 20 30 40 270 200 140 100 €050 40 30 20 I8 108 4 7 A N A ke
MINISTRY SIEVE DESIGNATION {imperial)
Ministry of FIG No 4
D) ot o GRAIN SIZE DISTRIBUTION
Communications WP 139-86-02

Ontario

SANDY SILT TO SILTY SAND




Mirsstry of
Transportation st
Commumeations

OFFICE REPORY ON SOIL EXPLORATION

Ortary
RECORD OF BOREHOLE No | METRIC
w P 139-86+02 LOCATION Co~ords. N 4 755 438.0: E 41} 554.3 ORIGINATED 8Y _DC
DIsT 2 .. Wwy__ 401 BOREHOLE TYPE _Cont. Flight Auger (H.5.) COMPILED 8y PP
DATUM Geodetic DATE 86 11 11 CHECKED @y L s
OIL PROFILE SAMPLES o w JOYNAMIL CONE PENETRATION
> s-u-'-"‘é’ < RESISTANCE PLOT PLASTIE :g;g::;; LIguID ,__5-: R
- gO b o 20 40 60 80 100 LUIMIT  CONTENT LIMIT EQ EMARKS
Ol b ok e VRS e U SO Wp W w, | S5« &
ELEV ESCRIPTIO Tlm| w2183 5 SHEAR STRENGTH O A— 2 | GRAIN sizE
DEFTH DESC N 13] % | 5|38 T [ounconrme  + piEwD vane WATER CONTENT (%) DISTRIBUTION
zi2 5 &Y | & [eaquck ruaxial x 1as vane % (%)
268.3 Ground Level w - ] GR SA 51 CL
0.0 /’ ¥ 268
Silty Clay
traces of sand // L 85 .52
traces of organics |/ 21 S8l 45
Very Stiff
to Hard 3] s8] 45 266
4 88 29
264.0 3 58 27
4.3 End of Borehole

x5 : Numbaers refer to
Sensitivity

20
1505 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

Mirmstry o
@ Transportaton ang
Commume ations

Ontano

RECORD OF BOREHOLE No 2 METRIC
WP 139-84-02 LOCATION Co-ords: N 4 755 427.4; E 411 549.2 ORIGINATED BY DC
DIST 2 HWY 401 BOREHOLE TYPE _Cont. Plight Auger (H.5.) & Washbore = BW Casing COMPILED 8Y __ PP
DATUM Geodetic DATE 86 11 311 - 86 11 13 CHECKED BVMA_.:T:;:“
w [OYNAMIC CONE PENETRATION
SOlL PROFILE SAMPLES 1 &y | |RESISTANCE pLor NATURAL s
Y o PLASTIC  mensruge WGuip | o T REMARKS
- go g 20 40 80 30 100 LimiT CONTENT LimiT -z-(__'z
Cla N - W L W W w| Sw &
ELEV SESCRIBTIO 12| ¥ 2 [28 | O [SHEAR STRENGTH U VE— 3 | GRAIN SiZE
DEFTH ESCRIPTION 131 2| £1858] % [ouvconmned  + FiEw vaNe ATER CONTENT ()| ¥ |PSTRIBUTION
glz 5 [EY ] & |eouck TRIAKIAL  x Lag vang | W (%) (%)
269.0 Ground Level ©w N e 10 2 3p GR SA 51 (L
0.0 //
/] + | s
AT 10 55| 8
y 6
Silty Clay A 266
A2l 88 137 ] 0 7 (91
traces of sand
traces of gravel Pq
1A 3].88 1 23 264
N
1 lal g8 20
Very Stiff P 262
LA
to Hard 11 5] 88 94
/’ 260
6] 88 | .17 bl 0 5 (9%
|
258.3
10.7 site 258
traces of gand
some clay
71 88 | 31 o 0 58015
Dense 256
255.3
13,7 )
Silty Clay 1
traces of sand ¥ 254
// 81 &8s 35
Hard
252.2 "
16.8 252
silt
91 .88 ] 60H 13 em
trace/some sand
trace clay 250
Very -
Denge
248
247.5
1% " 10155 | 100126 om ° 013 76 11
Sandy $ilt R
traces of clay S 248
Very Dense .
i) ss | s0
o e b
43.1 ERB
25,9 ¥
s
|1 242
i1
Silty Clay PTllLel ss | 84 L 220 (78)
//
A
// 240
i 4 /
/ 20 4
2.5, Numbers refer o .
. +7y K7 15 5 (% N AT .
Continved "7 Samsitivity o8 [RISTRAIN AT FAILURE Continved




OFFICE REPORT ON S50IL EXPLORATION

Mgty ot
Tramsportaon ang
Commumzanons

Detano
RECORD OF BOREHOLE No 2 (Cont'd) METRIC
WP 139-86-02 LOCATION Co-ords. N & 755 427.4; § 411 549.2 ORIGINATED BY _DC
DIST 2 HWY 401 BOREMOLE TYPE Cont. Flight Augér (H.8.) & Washbore - BW Casing COMPILED BY PP
DATUM Geodetic DATE 86 11 11 - 86 11 13 CHECKED BY
' DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &, | 2 |REsistance “piot NATURRL =
=5 g PLASTIC  peysripe Uouip ] o I REMARKS
g U LimiT onTENT LMT | = O
- w |3 @ 20 40 60 80 100 ¢ z:=
ol Ylag| z oot Wy, W oW [ SE 8
ELEV DESCRIPTION Elal ¥ 215851 & [SHEAR STRENGTH U o—— % | GRAIN SIZE
DEFTH E c|E1 2| $138] 5 |ounconrined  + riewD vane WATER CONTENT ()| 7 |DISTRIBUTION
Continued 212 5 | E9 1 & |ecuck TRIAxAL  x LB vang NTENT {%) (%)
5388 4 5 £ = 10 20 30 GR SA S CL
[4
A 13 ss| 15
Ve 238
Some Sand /,
”
traces of gravel 236
& 35T 7%
//
14
234
v
e
Hard 1577887 8
232
M
|
Fq 230
228.9 16] 55 30 O 4 16 (80)
4u. 1 End of bBorehole

+3, x5 ; Numbers refer 1o
Sansitivity

20
15 -5 (%) STRAIN AT FAILURE
10



OFFICE REPORYT ON SOiL EXPLORATION

Mgty ot

Tratupertaton grg

Commurications
e

tare

RECORD OF BOREHOLE No 3A

METRIC

+3, x5 . Numbars refer to

Sansitivity

1505 {%) STRAIN AT FAILURE
10

WP 139-86-02 LOCATION Co-ords: W & 755 507.3; E 411 554.8 ORIGINATED 8Y _DC
DIST 2 Hwy__ 401 BOREHOLE TYpg , Cont. Flight Auger (5.5.) COMPILED BY __DC
e
DATUM Geodetic DATE 86 12 03 CHECKED 8Y :
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION -
Mo | & [RESSTANCE PloT nastic NATURAL vaow| = Z | remarcs
= R - 20 40 60 80 100 conreny zz
O v p e 1 A L | ) Wp w W, oW &
fLEy DESCRIPTION =18 g 2|85 & [snear strencn AT 3 | GRAIN sIzE
{ > 5 = CISTRIBUTION
DEPTH =151 = > s} « |9 UNCONFINED + FIELD VANE . Y s
g1z 5 gu Z | Quick TRaxiaL  x 148 vane | WATER CONTENT (%) {%]
269.0 Ground Level % G e NI 1020 30 GR 5A 51 CL
0.0 =
Silty Clay A ™
with sand 4 1 &8 g 268 / 7 38 (35)
traces of gravel ¥ o
ST
Soft 4 ,
to 3881 21
Hard e 266 i‘
265.5 1 41 85 | 4§ e e - 3 11 (86)
3.5 End of Borehole
20




RLPWIME Y 2L CAP LU RME LAY

AAE TG

Mimistry ot
@ Teansportanon ang
Communications

Lntano
RECORD OF BOREHOLE No 38 METRIC
WP 139-86-02 LOCATION Co~ords.N4 755 513.1; E 411 554.2 ORIGINATED BY e
DIST .2 Wwy__ 401 BOREHOLE TypE__Comt. Flight Auger (S.5.) compiep sy PP
DATUM Geodatic DATE 86 12 04 CHECKED BY B N
DYNAMIC CONE PENETRATION.
SOIL PROFILE SAMPLES | &, | 2 |ResisTAnce  pLOT pastic NATURRL =
4% g LimiT 2“3,‘.?{;‘,55 LimT F-:C) REMARKS
51w w | 39 20 40 0 80 100 W W w | 2% 2
abwi 5ok % P t Dg
ELEV DESCRIPTION il - -l _zg Q |SHEAR STRENGTH ettt GRAIN 51ZE
DEPTH P 2z g B8 | T ]o unconpngd * FIELD VANE | oo oM TeNT (% y  [DISTRIBUTION
g1z 5 | &Y | & [eauck rriaxiat x Lag vane [W NT (%) 1%)
269.0 Ground Level ©» - " G 10 20 30 GR 5A 1 Cl
0.0 A gl
11
Probably 268
e
Silty Clay
A 266
265.3
3.7 o
Silt SL.58 168 0 383 14
Occasional Silty
Clay Pockets 8| 85155 264
traces of sand
Very Dense 7 88 |84 -} 0 479 17
262.0
26
7.0 JT 2
18} 88 117 o 91076 5
Sandy Silt .
ol | 260
. 9{ 85 31
traces of clay o (4
trac f gravel of o
races of g i 258
Compact R
10! 88 49 [=} 01679 5
to RER
Very . 256
Dense .
254
LTI S5TT00A28 em
B 252
250.4 LT2Ts8 | 60415 om
18.6 End of Borehole

+3, x5 : Numbers refer to

Sensitivity 10

20
15 <5 {%) STRAIN AT FAILURE




BECUALE WY DWWl RAF RO RS HUAY

W F O

®

tar

Ministry ot
Tramgportausn and
Commune ghomy

RECORD OF BOREHOLE No 4

METRIC

w P 139-86-02 LOCATION Co-ords, N & 755 516.7: & 411 569.3 ORIGINATED BY _DC
DIST .2 Hwy 401 BOREMOLE TYPE _ Cont. Flight Auger ($.S.) COMPILED BY __DC
DATUM Geodetic DATE 86 12 05 CHECKED 8Y . -
w {OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &, | Z |Resistance ploT NATURAL I
ez o] FLASTIC  mestype  LIGUID b REMARKS
[ " go o 20 40 50 80 100 Limt CONYENT LIMIT 29
ol Slos| z e Wy W w | 52| &
ELEV CRIPTION El8] w1 2198] & [SHEAR STRENGTH e Z | GRAIN SIZE
DEPTH DESCRIPTIO w30 2] %136 % [ounconsnes  + FiEwD vane WATER CONTENT (0] 7 |PISTRIBUTION
é z 5 | BV & |e-cuck TRIAXIAL X LAB VANE o (%) (%)
269.5 Ground Level & - - o 10 20 30 GR SA Si CL
0.0 $ilty Clay /] :
traces of organics
traces of gravel //( 1,88 | 13 268 . sy 4 21 (75)
(Fill
some " 2i 55 1 40
cand Materia ,,}/.,_
Very Stiff 7| 2188130
b
265.8 to Hard AL 4l s5 1 25 266 LA 111 (88)
3.7 Silt 5] 88 45
traces of gravel
traces of sand 6] S5 | 61 © 8 479 9
Occasional §ilty 264
Clay Seams
Compact to 71 85 | 24 1o~ 0 2 (98)
Very Dense
262
261.6
R » 8] 858 30
o ¥
o Je o]
91 88 13 260
Sandy $ilt .
to o e
5ilty Sand 258
traces of clay 41101 s8] 71
Compact o | 256
to '
Very Dense .
o 1] 111 88 |49 254
" 252
250.8 141z 55 59 o
18.7 End of Borehole

+3, x5 . Numbers refer to
Sensitivity

20
1505 (%) STRAIN AT FAILURE
0




SOOIl EXPLOKALIUN

UFFILE  KEFUKE UN

Ministry of
Trangportanon ang
Commuymcatons

Ontane

RECORD OF BOREHOLE No 5

METRIC

* Groundwater Level

not observed

WP 139-86-02 LOCATION Co-ords. N & 755 445.9; E 411 573.6 ORIGINATED BY __0HC
DIST 2 Hwy__ %0l BOREHOLE Type _ Cont. Flight Auger (5.5.) COMPILED BY . PP
DATUM Geodetic DATE 86 12 08 CHECKED 8Y Lo
: w  FDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & 2 |Resistance pior NATURAL =
=7 S PLASTIC  moigTyRe  LIGWID e REMARKS
= $5| » 20 400 60 80 100 |\ cowtenr Lmir i SO
9 o B D: = L fl ) } i Wp W W‘ W &
ELEV erpT ale| w| 219a] & [sHEAR STRENGTH NS AS— 2 | GRAIN SIZE
BERTH DESCRIPTION MEIEEE 8% = 1o unconmined s pEDVANE] CONTENT (% y DISTR!?UTION
g1z 5 | EY | & [eouck rriaxial  x LaB vane (%] (%}
269.5 Ground Level v - w 10 20 30 GR SA 51 CL
[V *
rd
vl 17881 32
- h"""‘“»._
$ilty Clay s Tw 268 — Fot 238 (50)
trace/some sand A AR 120 (25 du)
traces of gravel
4 ¥ 4] ss | 25 266
V1
A1 51 35 | 54 o 0 2 (98)
Hard 4
264
263, 1 e EINTREL o
6.4 1
Sandy Silt R 262
to ¥
Silty Sand .
traces of cla .
y ‘ 71 85 | 19 260
Compact
to g
Denze ", 258
S8 ss | s0
11" 256
bss.s LTSS TS 25t b b b L i 8] 738 (55)
15.7 End ¢f Borehole

+

3

¥

x5 . Numbers refer to
Sansitivity

20
15 45 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

Ministry ot
Trangpomatizd gng
Communzansns
Ontar
L4
RECORD OF BOREHOLE No 101 METRIC
W P 139-86-02 LOCATION Co-orda: N & 755 456.3; E 411 545.6 ORIGINATED 8Y __ DM
DisT 2. Hwy_ 401 BOREHOLE TYPE  Washbore - NX Casing COMPILED B8y __ PP
DATUM Geodetic DATE 86 11 18 - 86 11 20 CHECKED BY H\m" -
w | DYNAMIC CONE PENETRATION
SOIL FROFILE SAMPLES | & | % | REsistance Pior TR B
=21 8 MOISTURE L - REMARKS
e} A LimIY CONTENT  LIMT g_f)
5 o | 29 20 4D 40 80 100 Z5 &
Qe W LE z L L L Wp w W, :3
ELEV DESCRIPTION >lo) o purt zg Q SHEAR STRENGTH [T S—) GRAIN SIZE
DEPTH “1EL 2| S |38 5 |ounconmnes  + RiEwD vane WATER CONTENT (%) 7 DISTRIBUTION
2z 5 | EY | & |eouck TRIAXAL  x LaB VANE NT (%) {%)
l274.7 Ground Level » g @ 1o 20 30 GR 5A S Ci
0.0 )S\
Sand ) 274
Some Gravel 4 58 | 28
Occasional Cobbles 27 8§ 11 o 19 67 10 4
traces of silt
traces of clay N I [ 272
Loose to >< 4] ss !
Very Dense ST T & 14 41 29 16
(Fill Material) >< B1“S5 T 60/F.5 em 270
.1 71 88 60/1(_)‘&:11
D B 85 | 45 o 1373 10 4
268.0 268
6.7 IR PO 130 (69)
/V
$ilty Clay 111104 85 | 67
trace/with sand /w 2686
traces of gravel 4 11 88 | 37
Qeeasional Silt Seams //
264
and Layers 12 88 | 60 o 0 5 (95)
1
A
Hard 13,88 .46 262
//
s
N .
A 260
259.0 A 141 55 1 46
15.7 End of Borehole

+3' x° ; Numbars rafer to
Sensitivity

20
15 35 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOJL EXPLORATION

Mimsrry of
@ Transponahon ang
Communt ations

Ontare
RECORD OF BOREHOLE No 102 METRIC
‘WP 139-86-02 LOCATION Corgrda, N & 755 30362 E. 411 577.0 ORIGINATED BY _ DM
DIST 2 Awy_ %01 BOREHOLE type  Washbore - NX Casing COMPULED BY _ PM
DATUM Geodetic DATE 86 11 21 - 86 11 24 CHECKED BY
w OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | % | RESsrance ot paste NATURAL =
52 o MOISTURE  LIGUID REMARKS
- 20| & 20 40 60 80 100 |™T cowtewr bty SO
O & o L i f 1 w &
z|w Siok| 2 Wp w W | 3
ELEV DESCRIPTION Zl8| w2 [88| & [sHEAR STRENGTH N 2 | grain SIZE
BEPTH = Iz 8 8% T |0 UNCONFINED  + FIELD VANE WATER CONTENT (% 7 DISTRIBUTION
g1z 5 |29 | @ |eouck TRIAKAL X 1aB vanE CONTENT {%) (%)
1274.5 Ground Level wi - L 10 20 30 GR SA 51 CL
0.0 » w | 274
Silty Clay )(\ - » , (50
some/with sand 2 et 13 28 59)
trace/some gravel (\ 2] 38
I ES T 272
Firm to
Very Stiff N 4! 88 I3
/>\ 5] §5 | 24
(Fill Material) 270
269.3 Ny 8L 58 | 22 g 335 (62)
5.2 $ilty Clay TS ut or 112 (87)
trace/some sand // 8! 58| 50 268
traces of gravel 9] 85 | 43
A
266.4 Hard AT 10l 55 1 75 ° 616 (78)
8.1 End of Borehole

Water Level was
ohserved to be 0.6 m
below ground level,
one day after the
removal of casings.

+3, x5 ; Numbers refer to
Sensitivity

20
1595 {%) STRAIN AT FALURE
10




¢ .
oo METRIC |an RS
-t 15
a 38 L 3A MEDIAN HWY 401 , 101 1 2 WP No 139-86-02
; & $. & _‘, & o @ o o w o DIMENSIONS ARE IN METRES
2 H ¥ 4 2232 s 222 ANDZOR MULIMETRES UNLESS
276 ! 278 Zss 58S 3 S ?!HEEWiSsE; s:-seewm STATIONS SHEET
2 e Kwe TS, N g0 N KLOMETRES + MEIRES. POND MILLS ROAD
2 274 e - LA - 274
£ L PN AR P SAND X KA AN
] 277 /ﬁék)ﬁ RAVgL,Exc cos%i'as : ‘*{Zf 272 BORE HOLE LOCATIONS & SOM STRATA
- ra 3 ) EA
g o K, TRACESZ OF ST K K 7 p—
3 270 B/g-dmCoNT AP A0 X Loose 1oV, Bense A 28 X 4rS 2 270 .5
5 = N N§_ P00 SISO FILL. MATERIAL) T30 XS 0 G n N
H 268 PG Ao 2 /I)%Lﬁ‘*ﬁ : Y*/ETi/-i 45 1 X1 ss 272.0
E T STV CLA sty 7 A GCTA A b
: 266 4 3%54 4 4% JRACES OF SAND & GRAY el VA Ay 4 4% 266 272.5 Ciry
S 8 + Soft to Hord PdErgx 2971 27 : 273.0 £
. 264 TSI T i P A AL N AN A% S e :
H V Dense OCC SILTY CLAY i LP SV P ¥  R2%%Y) S 273.5 LI
z (i |24 [POCKETS Tt e /120 { /i 74.0 -
z 262 — HL L o et L 5 1262 5i
= 260 dBR3 G NANE 4 ad 3 4 / £
3 G IR A AE 7 g & WBL S ASPHALT T/
5 258 Ll LE 1T SANDY suy Ja , 58 e 3 C 3 - — f%-* Y
z T H T TRACES OF CLAY ST T I @ & & & /w)
F 256 -1 149 TRACES OF GRAVEL TRS OF SaNpi a1 :’”53256 S = /"\ ;
- RENE Comp to V Dense P 1 L 2755 o
3 o I e STy Coav] TE ., I G MEDIAN HWY 401, _ ,
& RN EEANNNEN TRS OF S5aND W37 V' - : /
5 - 252 a0 IR SR Haed "4 AL BAA :
£ A sl 11 1T SILT — T et @ EBL / ASPHALT
250 B AN ART TR/SOME SAND 250 - — - - -
y T8 OF cami - /
Y Denss| :
48 §“¥ 00/ ZBem =248
” SANDY SHLT| 246 KEY PLAN
TR OF CLAY [ 11, . SCALE
244 VDense_ I EL ISP tem 0.5 O Tk
4 b SR —_— —— SE—
242 ZEs 242
240 VAL %0 LEGEND
SILTY CLAY st
238 SOME SAND 1 7 258 € Bore Hols
TR'S OF GRAVEL 4
3% Hard /// 7 ; 238 ‘$’ Dynomic Cone Penstrotion Test [Conel
A b /
e 4 i1 234 Q‘ fSore Hole & Cene
. . L
32 A T 232 N Blows/0-3m {Std Pes Tast, £75 J/blow]
» A . R
30 7 i CONE Blows/0-3m [50° Cone, 475 3/ biow)
. %
o 228 < 228 —-} Wi o time of investigotion B& 1%
fa 226 : 226
282 282
4 102 % MEDIAN HWY 401 5 :
Y 278 ' 278 TG - OROINATES
i : Wi NOY No | ELEVATION
276 - H OBSERVED 276 ) 274 74 NORTH EAST
ey . B
va a3 an 1 268.3 | 4755438.01 411 554.3
27 AR KISy CLAY PORRPR 274 270 e 270
272 1 & I TRACES E_SAND, T?ACE; o!] GRAVE;K?\ 272 266 | SEE I 2 | 260.0 la7s5427.41 an 549.2
A< irm  to Har < 5/0.3m CONE ’ ue L) S ) S S
270 NSRS PRIUR TR MATERIAL S REDRNE " 55 b, 270 S S S 3 2 : 3 | 269.0 |4755507.3] 41 534-8
- et >2,‘22 REX 3 M % & XK 3 A T 262 5 3 T ¥ 5 262
268 IRSCE ORGSY'S Dearrt [SUTY CLAY 411/ AL g e 4150 TP 258 & & . 2 & 2 258 38 | 2690 (475551301 411 554.2
T AN LT 2 TRACES/ SOME SAND | AW Y i : °
286 et iPe% /.2.5./// TRAcEs OF araveL | WAV A I X a4 4% 266 PROFILE HWY 401 4 | 269.5 }4755516.70 411 569.3
T11 P i4si T TFerd Wl 4 .
264 Comp o] || TSILT fTTE AL YAV A VA sl XV o ¢ E&M W 5 | 269.5 |4755445.5] 41 573 .6
V Dense | | J24[IR°S OF SAND & GRAVEL 11 1111 1 bt A 4 s 264
PR Tty OCC SHYY QLAY SEaMs "[{ j- [ il bt . ; 262 8m 4 O Bm 101 | 274.7 [ 4755456.3] 411 548.6
RS ERNERNANS LTRSS RN AN =t
s T TS LT - SQNDE;R:%E ;f)?ag.‘(ﬁ SANDL .1 RIARERAR] . 02 | 274 .5 1 4755503.8] 41 577.0
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