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FOUNDATION INVESTIGATION REPORT
For
Regional Road #36 Proposed Crossing
Hwy. #401, City of Cambridge
W.P. 7-83-09, Site 33-151
District #3, Stratford

INTRODUCTION

This report contains the results of a site investigation carried out at the
above mentioned site.

The field work for this project was carried out between 89 10 02 and 89
10 26, and comprised of ten sampled boreholes accompanied with Dynamic Cone
Penetration Tests and coring of rock.

The boreholes were advanced to a maximum depth of 39.2 m below the existing
ground level (E1. 286.6) using continuous flight hollow stem auger and BX

size diamond bit.

SITE DESCRIPTION

The proposed site is located at the crossing of Hwy. 401 and Regional Road
#36 in the City of Cambridge.

The topography of the site with the exception of the existing interchange
(fills) is relatively flat and landscaped terrain. Physiographically the
area is located in the region known as the "Guelph Drumlin Field" and
consist of granular type materials. '

SUBSURFACE CONDITIONS

General

The underlying subsoil at this site consists of granular (Granular 'A' or
Granular 'B') fill underlain by natural soil predominantly composed of sand
and siit, with virtually no gravel content. Despite the geological history
of this area, glacial till was not encountered, except near terminal depth



in boreholes 8, 9 & 10. The natural soil is under}ain by dolostone bedrock
of the Guelph formation. For classification purposes, the so0ils
encountered at this site can be divided into two different zones:

a) Sand some silt and Gravel (Granular Fill)
b) Layered Sand and Silt

The soils encountered during the course of the investigation, together with
the field and laboratory test results are shown on the Record of Boreholes
sheets contained in the Appendix of this report. Three stratigraphical
profiles are shown on Drawing No. 78309~Af This drawing also shows the
Tocations and elevations of the borings. Description of the strata
~encountered are given below.

Granular Fill

This fi1l which was placed to raise the finished grade of Hwy. 401 and the
Regional Road #36 was encountered in all the boreholes, immediately below
the existing ground 1level. The gradation tests carried out on
representative samples are shown on Figure #1 in an envelope form. The
gradation analyses findicate that this fill is predominantly composed of
sand with varying proportions of silt and gravel sized particles. The
natural moisture content of this fill varies from 3% to 16% with an avérage
value of 9%. The Standard Penetration Test results indicate that this
granular fill is in very loose to compact state of compaction (N-values 2
to 31 blows/30 cm). The thickness of this fi11 varies from 2.7 m to 8.5 m
and extends to elevation 317.0+. In majority of the boreholes, a 0.3 m to
0.9 m thick organic silty layer was observed to separate the fill and the
natural soil.

Lavered Sand and Silt

The organic silty layer is underlain by this deposit. The gradation tests
carried out on representative soil samples are shown on Figure #2 in an
envelope form. The gradation analyses indicate that this deposit is

* DWG NO 2 OF THE CONTRACT DWG'S



predominantly composed of sand and silt, with virtually no gravel content.
The natural moisture content of this deposit varies over a wide range (3%
to 32%) depending on the sand and silt contents. The Standard Penetration
Test results indicate that this stratum is in compact to very dense state
of compaction (N-values 11 blows/30 cm to 84 blows/30 ¢m). In boreholes 2,
6 & 8, occasional boulders and cobbles were encountered near terminal depth
(E1, 292.0% to 299.0%).

Bedrock

Boreholes 8, 9 & 10 were taken inte the bedrock and rock cores were
obtained using BX-size diamond bits. The rock cores were examined by Mr.
S.A. Senior, Geological Engineer and his description is included in the
Appendix of this report.

The project area is underlain by dolostone bedrock of the Guelph
Formation. The presence of boulders and cobbles immediately above the
bedrock made the identification of weathered rock very difficult. However,
in borehole 8, the thickness of weathered rock was observed to be about
1.83 m. The elevation of the unweathered rock is as follows:

Borehole No. Elevation
8 289.8
9 289.1
10 290.7

The RQD values measured from BX size cores (0% to 7%) indicate that the
bedrock up to the depth of drilling may be classified as very poor quality
rock. However, in borehole 8, the rock quality was observed to improve
(RQD = 68%) near terminal depth (E1. 288.1).

Ground Water Conditions

The ground water Tevel was encountered in all the boreholes with the
exception of borehole 7, and was observed between 12.5 m and 19.6 m (E1l.



306.0¢ to 307.0+) below the existing ground level. The ground water
elevation at each borehole location is as follows:

Borehole No. Elevation Metre
1 307.2

307.0

305.6

306.0

306.3

306.5

307.2

305.9

10 \ 306.3

W 0 o i AW N

The groundwater elevations indicated above are based on the observations
made during drilling operations and the stabilized water level could not be
established in a short period of time. In our opinion, the water table may
be expected to rise above the elevations indicated. |

MISCELLANEOUS

The field work for this investigation was carried out under the supervision

of Mr. M. Hopper. The equipment used was owned and operated by M;rathon
Drilling Company Limited. 'This report was prepared by Mr. M. Vasavithasan

and reviewed by Mr. P. Payer, Senior Foundation Engineer.
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UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
& SIT
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GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
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oo




7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & ST Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE (N MICROMETERS MINISTRY SIEVE DESIGNATION | Metric}
§ 2 3 45 10 20 30 4050 y5um 150um 300um 00um LiEmm  2.36mm 9.5 mm 19.0mm I Sme 430 mm
100 JHUIN <iam 1064 50n $25um 850 um 00 3. 2mm 26, 5mm $30mm 75.0mm
D! Ccaor o ALA A Sl - o
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80 20
70 30
o 80 400
4 A
2 <
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<(‘
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Transporaton GRAIN SIZE DISTRIBUTION FIG No 2
SANDY SILT TO SILTY SAND WP 7-83-09
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ROCK CORE DESCRIPTION
WP 7-83-09

Page 1 of 1.

CORE DESCRIPTION |
DEPTH ; |
m) DESCRIPTION

35.48-39.22 { DOLOSTONE, very light grey; medium to fine grained, vuggy; medium strong

CORE RECOVERY

DEPTH % %

BH# |RC# (m) CR*

8 39 35.48-35.53 100 o

41 35.53-35.79 85 0 rock; slightly weathered to unweathered; close 1o exteremely close spaced
42 35.70-36.27 50 0 fractures.
43 36.27-36.53 100 0
44 36.53-36.70 86 0
45 36.70-37.74 a5 0
46 37.74-39.22 100 88
g 32 34.90-35.20 - - 34.90-36.58 | OVERBURDEN, boulders, cobbles u
33 35.20-36.25 - -

34 36.25-37.16 42 ¢ 36.58-37.16 : DOLOSTONE, very light grey; medium 1o fine grained, vuggy, medium strong ||

rock; moderately to slightly weathered; very close spaced fractures.
27.61-29.26 | OVERBURDEN, boulders, cobbles

: ]
10 19 27.61-20.13 40 -

20 29.13-30.66 93 7
29.26-30.66 | DOLOSTONE, light grey; medium grained, vuggy; medium strong rock; slightly

weathered o unweathered; very close sgaced fractures.
*CR = CORE RECOVERY {(NOTE: Depths are approximated in zones of poor core recovery}

*RQD = ROCK QUALITY DESIGNATION

Logged by: SAS, Soils and Aggregates Section.

ot



OFFICE REPORT ON SO0it EXPLORATION

Miruatry
@)
Trandpomation

Ontane
1
RECORD OF BOREHOLE No 1 METRIC
w P 7-83-09 LOCATION _ Covords: N& 808 433.9, E 239 242.7 ORIGINATED By  MH
pisT .3 HWY . . 401 BOREHOLE TYPE __Continuous Flight Auser (H.8.) COMPILED BY ___PM
BATUM Gepdatio DATE 89 10 02 CHECKED 8y
w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ;u";,m 3 | RESISTANCE PLOT pagmig MATUREL b
g Z o Cmie - wosre LE L 20 REMARKS
- w | 20| @ 20 40 40 80 100 conTENT Zz =
Q o {ud QE o 4 1 4 ) : Wp W WL oW &
ELEV BESCRIPHION Tyl w2258 ] O |SHEAR STRENGTH kPs . o Z | srainv s128
DEFTH 1E1 0 2 8% 210 uncONEINED + FED VANE] TENT (% y |PISTRIBUTION
é z P .C"SU é & QUICK TRIAXIAL % LAB VANE WATER COM (%) {%)
3187 Ground Level o : & 10 20 30 GR SA 5i CL
0.0 N
S L8s 24
Silty Sand ){\ 5 ]ag |13
to Sandy 8Silt 2 Lea .
Very Loose ta : a8 - 318 R 8 56 (36)
Compact (Fill) NEEEE A N
317.1 . 6 | 8% 3
2.6 7 |85 1
. 8 |88 18
JI9Tss 128 316 5 029 (71
« 110 | 85 28
Sandy $ilt Jpilgss 122
LTS 6 g
to Silty Sand INTEETEED 314 066 (34)
L 1efl4 | 88 24 \
Compact to >
13 188 22
Very Densze
16 |88 |22 312 089 (1)
iz lss las \\M
310 e
* 4%
NoTes 15y Zoen 031 (69
308
9 185 i1 | Y.
NS 306 061 (39)
421 188 L
304
8 kithd
3011 422 185 |32 016 (84)
4.6 End of Borehole
+3, x5 Numbars refer to

Samgibivity

20
155 (%) STRAIN AT FAILURE



GFFICE REPORT ON SOIL EXPLORATION

. Mupstry
@:
T f
v Anspanatcn ] 2
RECORD OF BOREHOLE No 2 METRIC
w P 7-83+09 LOCATION __ Co=ords: N& 808 427.5, E 239 234.8 ORIGINATED BY __MH
DIST .3 HWY 401 BOREMOLE TYPE __ Continuous Flisht Auger (H.8.): BW Casing COMPILED BY ___PM
DATUM Geodetic DATE 89 10 02 to 89 10 03 CHECKED BY
w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Qf—ug % | RESISTANCE “PLOT e N s CEMARKS
L) =
= w |26 % 20 40 60 B0 100 |V coNtenr umr SO
9 =4 d m;’: = i . A L L Wp W W, .'D; &
ELEY DESCRIPTION Tlml w2 25 | § [SHEAR STRENGTH Po e Qoo csnném 5128
DEPTH HELEZ 21281 5 o unconmmes + FIELD VANE . y |07 IBUTION
gz % %U D | ouck TrRiaxial  x tag vang |WATER CONTENT (%) ()
116.5 Groupd Level @ i w 10 20 30 GR SA §1 CL
0.0 Silty Sand to N PN k]
Sandy 8ilt, ¢ L2188 z b 8 65 24 3
Trace of AL 31 88 | L3
Gravel, Very aiss | 8 318
Louse to Compact 51 88 3 \ =] 1aB (51
y 6185 | 2
316.4 {Fiil) A 71 ee | 8 \
3.2 8l g |15 316
Jlelss [ 20
10185 | 28
11l ss 131 N
12185 1 31
13185 | 30 314 -
4l 8g | 23
Sandy Silt
1NN 312
to Silty Sand, Lss 28 \
Compact to o |
*1le.L 88 L 30 110 .\.]
Dense HEA /\\\
’ \'“““‘*zs
17 | sg | s em o 0 8 (92)
308
15185 127 1 v
SRk 306
e fss | 39
Ilzo lss 11e 304
. 302
g2r 1ss | s0
Ll 300
Occasional 'CX
B"“Idf_”__;'c‘-lzz RG \J
d1 230ss [ 58
g 298
. 296
295.1 4 24088 ] 62 091 (9)
24.3 End of Borehols

+3, %5 . Numbers refer to
Sansitivity

20
1545 (%) STRAIN AT FAILURE




OFFICE REFORT ON SOIL EXPLORATIOM

Minustry
@ .
Tranaportation

Ontany ’3
RECORD OF BOREHOLE No 3 METRIC
W E___7-83-09 LOCATION _ Co=ords: N4 BOB 426.4, E 239 209.1 ORIGINATED BY __MH
DIST 3 HWY 401 BOREHOLE TYPE _ Continuous Flisht Auger (H.8.) COMPILED  BY ™M
DATUM __ Geodebic DATE 89 10 03 to BY 10 04 CHECKED 8Y
w OQYNAMIZ CONE PENETRATION
SO PROFILE SAMPLES | 5 = | RESISTANCE PLOT NATURAL =
= 2 S PLASTIL  wesrure  LIQUD | g L REMARKS
- w30 2 20 40 60 80 g0 MM eenTER umit | SO :
9 = o Q"Z’ - ; ) h 4 ; Wp W w, | 5w &
ELEV DESCRIPTION |2 w3125 | & [SHEAR STRENGTH kPo AT 3 | GRAIN SiZE
HeptH w212 S B8 § |ouvconemer o+ miEw vane reR rentiol ¥ [PETRIBUTION
,'% 3 5 | &Y & |eouck TRIAKAL  x LAB VANE WATER CONTENT (%) (%)
3193 Ground Level @ : o 0 20 30 GR SA SI CL
0.0 Topsoil i 11 8§ 7
Sand, Some >< 21 g§ 5
5ilt, Trace of ARIEINTEET 318 P, o 17 63 15 5
Gravel, Loose to >< 4! sz 19 R -
\ Compact & 31 89 1‘9_
316.46 (Fiil) A8 L 17
2.7 Organic Silt, Loose [l 71 85 | 6 @ h
181 88 8 316 k Sy 347 (500
el gg T 31 S
110l ss | 29 —
it ss [ 22 /’ 023 (7
4112l ss | 20 314
|Lialss | 34 \N‘*>
$ilty Sand SLi31 88 | 31 {
4itiel s | 39 >
to Sandy 170 85 1 29 312
$ilt, Compact 181 85 | 30 <>
1ol ss 1 26 yd
to Dense . _—
411201 ss 36 310 L\
NN H‘“"‘M}
21] s5 | 43 el
E 308 73/20ew Houncing
22185 | 84 0 8 (92)
. v 306
211 85 | 29 |TE
floal g | 17 304 303 (%4)
302.2 J2s]ss | 24
17,1 End of Borehole

+3, &5 Numbers refer to

Sanetivity e

20
15 -5 [%) STRAIN AT FAILURE



. Mrrustry
@
b vl Tramsponaton ]d
RECORD OF BOREHOLE No 4 METRIC
WP 7-83-09 LOCATION _ Co-ords: N4 808 426.0, B 239 218.8 ORIGINATED 8y MH
DisT 3 HWY 401 BOREMOLE TYPE __ Continuous Flight Aumer (H.$ ) COMPILED BY PM
DATUM Gendetic DATE 89 10 04 CHECKED BY
w JOYNAMIC CONE PENETRATION
SO PROFILE SAMPLES §m 3 |Resistance plor pagric NATRAL o
42 L) mr MoisTaRe LIMEY mLD REMARKS
= w | 28] @ 20 40 60 80 w00 | CONTERT z=
O i = - ) ) | ) ] We W w, | 5w &
ELEy . S8 w2185 | & [SHEAR STRENGTH kPa — % | GrAIN SizE
DEFTH DESCRIPTION B2 S35 § |ounconmmnen o+ rieto vane WATER CONTENT (| 7 DISTRIBUTION
glz L | §© D | & GUCK TRIAXIAL X LAB VANE NTENT (%) {%)
320, Ground Level A £ 10 w5 1020 30 GR SA 51 CL
0.4 11 88 B
Sand, Some Silt * al ge 16
and Gravel, Loose Y 1
to Gompact N 4] 88 11 \\«
> ORG.~] 7 43 {50)
318
(Fi11) (A2l 88 | % L] ] 0.74%
317.2 2% 61 58 | 67 <
2.7 Organic 8ilt, Some (M| 71 88 5 /
116,38and, V. Loose to Loosel” .| 8] 5§ 2
35 T ST T 316 232 52 14
gt 88 29 il 100 4 280m
114 55 29
‘LIzl oss 28
Z 314
o] Jlialss 130
4
o
O - -
o Silty Sand {16 ss | 21
"4 : 31z
uw
o to Sandy 5ile,
uo1 Compact to . 151 68 | 32
(:g Dense 30
& Nilis Uss 1 a0
o
O
Ad .
o i 108
wi 171 88 51
¥]
- .
o .
J 1181 8% 23 =! 306
Tilegfss |17 523 )
« 304
. 302
20188 1 27
Oceasional . 300
Cobbles re | ree
I8 o a4 [¥
298.4 AR
1.6 End of Borehole

+

3

]

%7 ; Numbers refer ro
Sarativty

20
1545 (%) STRAIN AT FARURE



¥ Mirustry
Transportation

Sangitivity

Cintisri - )5
. RECORD OF BOREHOLE No 5 METRIC
WP 7-83-09 LOCATION __ Co-ords: N6 BOB 388.2, E 239 244.8 ORIGINATED BY _MH
[nl}3 MWY 401 BOREHOLE TYPE Continuous Flight Auger (H.5.) COMPILED BY Py
DATUM Geoderic DATE 89 10 05 CHECKED B8y
w DYNAMIC COMNE PENETRATION
SOIL PROFILE SAMPLES | & % |Resistance Lot : NATURAL =
2| § nae Moume ymel =8 | Remars
% w | 2| 7 20 40 &0 80 100 GONTENT LIWT 1 5 X 8
ol B ElaE| 2 bl Wp w Wi 2%
ELEV BESCRIPTION el 21 22 O JSHEAR STRENGTH kPa A S— GRAIN $1ZE
BEPTH 2|51 5| 3188 g |ounconmme e rimwp vane| el 7 [PSTRIBUTION
K 5 | &Y § ® GUICK TRIAXIAL  x LaB vang | WATER CONTENT (%) (%)
320.0 Ground Level v ‘ us o 20 30 GR 34 S1 CL
R Topsoil SHIPEER
83 gund, Some Sile d.218s | 9
and Gravel, 3 38 7
Very Loose to 41 3§ 14
Compact 3088 | 2l 318 >
: 317.3 (Fill) 5155 | 13 ot ORG.~ |27 24 49
) 2.71Clavey 8ilt. Verv Soft 7i 85 1 C _ 2.6%
i Sand, Some Silt and 8!88 L.13 1100/ 28em ‘
¢ 315.abravel Compacr to Dense | - 9155 155 316 58 33 (9)
; — 1071 85 | 19
. ' Tiiioss T 21 0 591 4
; . 112 ] 55 |33
f 4 131 88 [ 36
{ 0 14155 | 27 3Le
; W . 3
. o $ilry Sanud 12188 123
g , Lo} §8 723
= to Sandy 17088 [ 30 312
g Silt, Compact L 1islss 132
4 19788 1 36
> to Dense AR
g . 310
& {20 55 | 49 026 (95
O .
[~
g -
-4
. 308
w 21 8g 14y
v
S X
lealss a2 oo,
Jaatss 113 1 0 s (95)
0 304
R 302
{24 ]88 | 41
. 300
298.4 025 85 1535
21.6 End of Borehole
20
o3, %% Numbers refer 1o 150 oy sTRAIN AT FAILURE
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Transortation
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16
T
» RECORD OF BOREHOLE No 6 METRIC
WP 7-83-09 LOCATION __Co-~ords: N& 808 407.4, E 239 242.9 ORIGINATED &Y MH
oSt 3 HWY ___401 BOREHOLE TYPE _ Continuous Flight Auger (H.§.) COMPILED  8Y BM
BATUM Gevdatic DATE 89 10 05 to 89 10 06 CHECKED 8Y
SUIL PROFILE SAMPLES | % w JDYNAMIC CONE PENETRATION
ﬂ‘é’ o | RESISTANCE PLOT FASTIC :‘J;‘f@h LD ,...,wa REMARKS
o L‘;’) . (Mt CONTENT LIMIT 0
b w | 2Q 20 40 8D BD 10D z= &
9 & W = | L L ) L Wp W W o
ELEV DESCRIPTION TiEl w | 2185 ] § [sHEAR STRENGTH kPa S AT— 2 | GRAIN sizE
DEFTH 15 2] $ 138 ] § |ounconmmer  + FiELD vane ren roml ¥ |PISTRIBUTION
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FOUNDATION INVESTIGATION REPORT
For
Regional Road #36 Proposed Crossing
Hwy. #401, City of Cambridge
W.P. 7-83-09, Site 33-151
District #3, Stratford

INTRODUCTION

This report contains the results of a site investigation carried out at the
above mentioned site to provide information for the design and construction
of the bridge, retaining wall and approaches.

The field work for this project was carried out between 89 10 02 and 89
10 26, and comprised of ten sampled boreholes accompanied with Dynamic Cone
Penetration Tests and coring of rock.

The boreholes were advanced to a maximum depth of 39.2 m below the existing
ground level (E1. 286.6) using continuous flight hollow stem auger and BX
size diamond bit.

SITE DESCRIPTION

The proposed site is located at the crossing of Hwy. 401 and Regional Road
#36 in the City of Cambridge.

The topography of the site with the exception of the existing interchange
(fills) is relatively flat and landscaped terrain. Physiographically the
area is located in the region known as the "Guelph Drumlin Field" and
consist of granular type materials.

SUBSURFACE CONDITIONS

General

The underlying subsoil at this site consists of granular (Granular 'A' or
Granular ‘B') fil1l underlain by natural soil predominantly composed of sand
and silt, with virtually no gravel content. Despite the geological history
of this area, glacial till was not encountered, except near terminal depth
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in boreholes 8, 9 & 10. The natural soil is underlain by dolostone bedrock
of the Guelph formation. For classification purposes, the soils
encountered at this site can be divided into two different zones:

a) Sand some silt and Gravel (Granular Fill)
b) Layered Sand and Silt

The soils encountered during the course of the investigation, together with
the field and laboratory test results are shown on the Record of Boreholes
sheets contained in the Appendix of this report. Three stratigraphical
profiles are shown on Drawing No. 78309-A, * This drawing also shows the
locations and elevations of the borings. Description of the strata
encountered are given below.

Granular Fil1l

This fil1l which was placed to raise the finished grade of Hwy. 401 and the
Regional Road #36 was encountered in all the boreholes, immediately below
the existing ground level. The gradation tests carried out on
representative samples are shown on Figure #1 in an envelope form. The
gradation analyses indicate that this fi1l is predominantly composed of
sand with varying proportions of silt and gravel sized particles. The
natural moisture content of this fill varies from 3% to 16% with an average
value of 9%. The Standard Penetration Test results indicate that this
granular fill is in very loose to compact state of compaction (N-values 2
to 31 blows/30 ¢m). The thickness of this fill varies from 2.7 m to 8.5 m
and extends to elevation 317.0%. In majority of the boreholes, a 0.3 m to
0.9 m thick organic silty layer was observed to separate the fill and the
natural soil,

Lavered Sand and Silt

The organic silty layer is underlain by this deposit. The gradation tests
carried out on representative soil samples are shown on Figure #2 in an
envelope form. The gradation analyses indicate that this deposit is
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predominantly compsed of sand énd silt, with virtually no gravel content.
The natural moisture content of this deposit varies over a wide range (3%
to 32%) depending on the sand and silt contents. The Standard Penetration
Test results indicate that this stratum is in compact to very dense state
of compaction (Nﬂvélues 11 blows/30 cm to 84 blows/30 cm). In boreholes 2,
6 & 8, occasional boulders and cobbles were encountered near terminal depth
(E1. 292.0+ to 299.0%).

Bedrock

Boreholes 8, 9 & 10 were taken into the bedrock and rock cores were
obtained using BX-size diamond bits. The rock cores were examined by Mr.
S.A. Senior, Geological Engineer and his description is included in the
Appendix of this report.

The project area 1is wunderlain by dolostone bedrock of the Guelph
Formation. The presence of boulders and cobbles immediately above the
bedrock made the identification of weathered rock very difficult. However,
in borehole 8, the thickness of weathered rock was observed to be about
1.83 m. The elevation of the unweathered rock is as follows:

Borehole No. Elevation
8 289.8
9 289.1
10 290.7

The RQD values measured from BX size cores (0% to 7%) indicate that the
bedrock up to the depth of drilling may be classified as very poor quality
rock. However, in borehole 8, the rock guality was observed to improve
(RQD = 68%) mear terminal depth (El. 288.1).

Gkound Water Conditions

The ground water level was encountered in all the boreholes with the
exception of borehole 7, and was observed between 12,5 m and 19.6 m (El.
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T 306.0+ to 307.0%) below the existing ground level. The ground water
elevation at each borehole location is as follows:

- Borehole No. Elevation Metre
1 307.2

307.0

305.6

306.0

306.3

306.5

307.2

305.9

10 - 306.3

W oo O U W

The groundwater elevations indicated above are based on the observations
made during drilling operations and the stabilized water level could not be
established in a short period of time. In our opinion, the water table may
be expected to rise above the elevations indicated.

k

T
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DISCUSSION AND RECOMMENDATIONS

General

It is proposed to widen the existing bridge along the Regional Road #36 at
the Hwy. 401 crossing to provide exit from Hwy. 401 as well as entry
facility to Hwy. 401. These facilities will require construction of a
retaining wall in front of the north abutment, and piers and abutments for
the bridge widening.

The piers and abutments of the existing bridge are supported on
approximately 7.6 m long HP 310 x 79 driven piles founded at about
elevation 309.0%.

Structure Foundation

Considering the type of soils encountered at this site, shallow foundation
may not be feasible. In addition, if displacement type driven piles such
as closed end pipe are used, the vibrations created by the piie driving may
cause some disturbance to the existing foundation. However, low
displacement piles such as steel H-piles may be used to support the piers
and abutments. If steel H-piles are selected, it should be driven at least
3 times the flange width away from the existing piles. The following
bearing capacity values are recommended for the steel H-piles.

Pile Tip Elevation

309 m 305 m
Factored Capacity at U.L.S. 230 kns. 510 kns.
Capacity at S.L.S. Type II 200 kns. 300 kns.

Alternatively, the proposed structures may (piers and abutments) be
supported on caissons founded at about elevation 309.0+. The following
bearing capacity values are recommended for the design of the caissons.
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Centre Pier Pile Diameter in Metre
0.76 1.00

Factored Capacity at U.L.S. 1160 kN 2000 kN

Capacity at S.L.S. Type II 700 kN 1200 kN

North and South Piers and Abutments Pile Diameter in Metre
0.76 1.00

Factored Capacity at U.L.S. 1520 kN 2640 kN

Capacity at S.L.S. Type II 900 kN 1550 kN

If caisson size in between 0.76 m and 1.0 m is selected, the bearing
capacity values may be interpolated from the above recommendations.

If caissons are constructed below ground water level, loosening of the
founding soil could be anticipated. The soil is highly susceptible to
conditions of unbalanced hydrostatic head and seepage forces and is likely
to 'boil' and become unstable under such conditions. The Contractor shall
maintain the stability of the so0il in the sides and bases of the holes for
the caissons at all times from commencement of their construction to the
placing of concrete.

Some differential settlement is expected to take place between the new and
the existing structures. In view of this, it is advisable to provide
either a 'slip' or 'isolation' joint between the existing and the new
structures.

If caissons are selected to support the piers and abutments, the
construction of pile-cap may be eliminated by taking the caissons to the
underside of the bridge deck.

Retaining Wall

Considering the removal and backfilling of large volume of fill material
and construction difficuities, tangent piles (drilled-in-place concrete
piles) with anchors may be used instead of concrete retaining wall. We
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understand that there are machineries available in the construction
industry to construct large diameter drilled-in-place concrete piles under
limited head-room facility. With this in view, the option of tangent pile
wall with soil anchors is recommended.

The presence of granular fill and the silty sandy soil encountered at this
site will require liner for the construction of tangent pile wall.
Considering the limited space the liner will have to be lowered in short
lengths.

The soil anchors may be constructed using hollow-stem auger or cased hole
and grout injected under pressure while the hollow-stem auger or casing is
withdrawn.

If the cement grout is injected under pressure, a maximum bond stress value
of 75 kPa is recommended for the design of the soil anchors.

For aesthetic purposes, the wall may be covered with concrete pannels.

Alternatively, the retaining wall may be constructed using the following
construction sequence.

1) Close Regional Road #36 for traffic during construction.

2) Remove embankment fill on both side of the north abutment
simultaneously to elevation 317+, and on the south side of the south
abutment to about elevation 324%.

3) After excavation, wire brush clean the exposed piling of all dirt and
loose scale, inspect for damage and apply sufficient coat of coal tar
paint to avoid transfer of any down-drag load during compaction of
backfill.

4) Construct caissons using drilled-in-place concreting.
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5) Construct pile cap and retaining wall.
6) Compact the backfill on both side of the abutment simultaneously.

Earth pressure should be computed as per 6.1.2.2 of the code. In the case
of retaining wall and abutments, an unyielding foundation condition may be
assumed for the earth pressure computations. The Granular 'A' or 'B’
backfill should be in accordance with the Special Provision No. 109F03.
The following parameters are recommended for the granular backfill.

Granular 'A’ Granular 'B'
Angle of Internal Friction # = 35° $ = 30°
Unit Weight (kN/m3) v = 22.8 y = 21.2

Approach Embankment

A maximum fill height of about 7 m may be expected at this crossing. The
subsoil conditions at this site is not expected to create any stability
problems for the approach embankments constructed with 2 horizontal to 1
vertical slopes. The fi1l material should consist of well compacted

‘acceptable material. The topsoil as well as any spongy or soft areas

observed within the base width of the embankment, should be removed before
placing the fill.

Other Considerations

The pile caps should have a minimum of 1.2 m earth cover for frost
protection. Ground water problems are not anticipated within the proposed
founding level of the caisson.

MISCELLANEQUS

The field work for this investigation was carried out under the supervision
of Mr. M. Hopper. The equipment used was owned and operated by Marathon
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Driiling Company Limited. This report was prepared by Mr. M. Vasavithasan
and reviewed by Mr. P. Payer, Senior Foundation Engineer.
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M. vasavithasan, P.Eng.
Foundation Engineer

S VY73
M. Devata, P.Eng.
Chief Foundation Engineer
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EXPLANATION OF TERMS USED IN REPORT

v N VALUE: THE 5TANDARD PENETRATION TEST {SPT) N VALUE 15 THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Simm O D SPUT BARREL
- SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 43 Skg, FALLING
FREELY A DISTAMCE OF 0 76m FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED A% THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE 1S DENOTED THUS R

DYNAMIC CONE PENETRATION TEST: CONTINUDUS PENETRATION OF A CONICAL STEEL POINT {Simm O D 50° CONE ANGLE) DRIVEN 8Y 475 )
IMPACT ENERGY ON A" SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH  0.3m
ADVANCE OF THE CONICAL POINT INTC THE UNDISTURBED GROUND

SOILE ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS

CONSISTENCY: COHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTM (¢ ) AS FOLLOWS:
¢, kPa) 0«12 12-25 25 - 50 50100 | 100 - 200 | =200
vERY SOfT|  SOFT FIRM SIiFE | VERY STiFF HARD
DENSENESS: COMESIONLESS SOIL5 ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY 5PT N VALUES AS FOLLOWS:
[N(BLOWS/OJm) 0~ 5-10 10 - 30 30~ 50 =50
VERY IQOSE| (DOSE | COMPACT DENSE  IVERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND / OR STRENGTH.
SUMOF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

SUM OF THOSE INTACT CORE PIECES, 100mm+ N LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK QUALITY DESIGNATION {RQ D), FOR MODIFIED RECOVERY, 18:

RAD (%) 025 25« 50 50 - 75 75 - 90 90 - 100
VERY POOR POCR FAIR GOOLD EXCELLENT
JOINTING AND BEDDING :
SPACING 50 mm 50 - 300mmi 0. 3m~1m | im~- 3m >3m
JTOINTING VERY CIOSE CLOSE | MOD. CLOSEY,  W/IDE VERY WIDE
BEDDING VERY THIN THIN MEDIIM THICK  |VERY THICK

ABBREVIATIONS AND 5YMBOLS
MECHANICAL PROPERTIES OF 501l

FIELD SAMPLING

. S 5 SPLIT SPOON TP THINWALL PISTON m, kpa'!  COBFRICIENT OF VOLUME CHANGE

. W5  WASH SAMPLE 085  OSTERBERG SAMPLE Lo 1 COMPRESSION INDEX
5 T SLOTTED TUBE SAMPLE R C  ROCK CORE o8 1 SWELLING INDEX
B S BLOCK SAMPLE P H T W ADVANCED HYDRAULICALLY Cy 1 RATE OF SECONDARY CONSOLIDATION

- C§ CHUNK SAMPLE PMTW ADVANCED MANUALLY <, m*/s  COEFFICIENT OF CONSOLIDATION

“ T W THINWALL OPEN £ 5 FOIL SAMPLE H m DRAINAGE PATH

T, ] TIME FACTOR
STRESS AND STRAIN U % DEGREE OF CONSOLIDATION
u, kfa  PORE WATER PRESSURE @,  kPa  EFFECTIVE OVERBURDEN PRESSURE
A | PORE PRESSURE RATIO o) ke PRECONSOLIDATION PRESSURE
o kra TOTAL NORMAL STRESS T, kra SHEAR STRENGTH
o’ kra EFFECTIVE NORMAL STRESS ¢! ko EEEECTIVE COHESION INTERCERTY
T ko SHEAR STRESS ' -* EFFECTIVE ANGLE OF INTERNAL FRICTION
o, .04 kb PRINCIPAL STRESSES <, kPg APPARENT COHMESION INTERCEPT
¢ ® LINEAR STRAIN by =% APPARENT ANGLE OF {NTERNAL FRICTION
€18, & % PRINCIPAL STRAINS Ty kpa RESIDUAL SHEAR STRENGTH
4 kPa MODULYS QF LINEAR DEFORMATION 7 kra REMOULDED SHEAR STRENGTH
G kpar MODULUS OF SHEAR DEFORMATION 5, " SENSITIVITY = fr_ym
o | COEFFICIENT OF FRICTION r
PHYSICAL PROPERTIES OF SOIL

A kg/m® DENSITY GF SOLID PARTICLES e 1,%  VOID RATIO €uin 1% VOID RATIO IN DENSEST STATE
A kN UNIT WEIGHT OF SOLID PARTICLES n 1.%  POROSITY y ! DENSITY INDEX ¢ :”‘“":: -
P, kg/m’ DENSITY OF WATER w 1% WATER CONTENT 6 mm  GRAIN DIAMETER
Yo kN/m® UNIT WEIGHT OF WATER 5, KA DEGREE OF SATURATION Dy mm A PERCENT « DIAMETER
P ko/m’ BENSITY OF sOIL W % LIQUID umi ¢, ! UNIEORMITY COEFFICIENT

. Y4 KNZS UNIT WEIGHT OF SOIL Wy % PLASTIC LimiY h tn HYDRAULIC HEAD OR POTENTIAL

e % kg/m3 DENSITY OF DRY $OIL wg % SHRINKAGE LIMIT [+ m*/s  RATE OF DISCHARGE
>& KN/ UNIT WEIGHT OF DRY SOl e % PLASTICIUTY INDEX £ W) = Wy v m/s  DISCHARGE VELOCITY

. Rat kg /m® DENSITY OF SATURATED SOIL f i LIQUIDITY INDEX = w; iz i 1 MYDRAULIC GRADIENT
Yoar KN/mM® UNIT WEIGHT OF SATURATED SOIL ‘ P w k' m/s  WYDRAULIC CONDUCTIVITY
P kg/m' DENSITY OF SUBMERGED SOIL 'c ! CONSISTENCY INDEX= Llp j  kn/m® SEEPAGE FORCE '
Y kN/m UNIT WEIGHT OF SUBMERGED SOIL LI 1% VOID RATIO IN LOOQSEST STATE
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7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SHUT Fine I Mediom | Coorse Fine | Coarse
GRAIN SIZE (N MICROMETERS MINISTRY SIEVE DESIGNATION { Metric}
£ z 3 4 5 10 20 30 40 50 FSum 150 m 30um S00um 118 mm 2 35mm 2. 5mm i 120 mm 375mm 630 mm
to il” HH 53pum Hbum 250{}41& 425 um 850 um Z.Oégnm 4.75mm 3. Tmm 15 5mm 53 Orom 75.0mm
o Yy o
I
30 10
8O i 20
70 30
i
o 80 400
4 pd
q <
:
50 50
E LEGEND ’uz:
¥ BH |SAMPLE SYMBOL <
s 40 60 &
30 70
S
“/llb‘
&
20 -~ 80
L
P
o 3G
0 __hoo
i 2 3 4 s ia 20 30 40 270 200 (40 100 6050 40 306 20 16 108 4 ' oW e R e el e
MINISTRY SIEVE DESIGNATION {!mgerial}
@) Tansportation GRAIN SIZE DISTRIBUTION FIG No 1
wP 7-83-09

Ontario

SAND & GRAVEL some siT (FILL)




WP 7-83-09

L B 1 e & '
FEWZ M
UNIFIED SOIL CLASSIFICATION SYSTEM
: SAND GRAVEL
CLAY & SILT Fine ] Medium | Coorse Fine { Coarse
GRAIN SIZE N MICROMETERS MINISTRY SIiEVE DESIGNATION { Metric])
t 2 3 45 ¢ 20 30 4050 75um BApm 00um 500um Limm  2.34mm 9.5 mn 9Cmm I75mm 10 mm
160 if]} }EH . S3pm Houm ZSGgim 425 850 e 2‘,0‘Clmr=% 4. I5mm 13.2mm 26.5mm 530 75 G
g0 o
80 20
70 30
o 80 40 2
E 4
S S B B B R & o o e e B oy e ntoia: Sl S E o B S N N [ SRR S Sy S Sl s
< by
50 50
= LEGEND z
v} y]
s SAMPLE SYMBOL &
& 40 60 «
30 < 70
<¢1&
20 6:/ 80
%
&
10 30
o i 106
1 z i a4 s T 20 30 40 270 200 140 100 6050 40 30 20 6 o8 4 MU W ¢ 1 el
MINISTRY SIEVE DESIGNATION { Imperiol}
Ministry of FIG No 2
Transportation GRA‘N SlZE DISTR [ 3 UT‘ON

Ontaric

SANDY SILT TO SILTY SAND




ROCK CORE DESCRIPTION

wp_ 7-83-09
Pagetof 1.
CORE RECOVER\” e CORE DESCRIPTION I[
DEPTH DEPTH |
BH# |RC# (m) CR* RQB* (m) DESCRIPTION
35.48-35.53 100 35.48-39.22 { DOLOSTONE, very light grey; medium to fine grained, vuggy; medium strong

35.53-35.79 95 0
35.70-36.27 50 0
36.27-36.53 100 0
36.563-36.70 86 0
36.70-37.74 95 0
37.74-39.22 100 68

rock; slightly weathered to unweathered; close to exteremely ciose spaced
fractures.

oot T s
o

R T T T -

;o s W - O

9 32 34.90-35.20 - - 34.90-36.58 | OVERBURDEN, boulders, cobbles
33 | 35.20-36.25 : -
34 36.25-37.16 42 o 36.58-37.16 { DOLOSTONE, very light grey; medium to fine grained, vuggy; medium strong
rock; moderately to slightly weathered; very close spaced fractures.

10 19 27.61-29.13 40 - 27.61-29.26 | OVERBURDEN, boulders, cobbles

20 29.13-30.66 93 7
29.26-30.66 | DOLOSTONE, light grey; medium grained, vuggy; medium strong roack; slightly
I ‘ weathered to unweathered; very close spaced fractures.
*CR = CORE RECOVERY (NOTE: Depths are approximated in zones of poor core recovery}

*RQAD = ROCK QUALITY DESIGNATION

Logged by: SAS, Soils and Aggregates Ssction.
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OFFICE REPORT OM SOIL EXPLORATION

Mitustry
@ =4
Trangporahion

?

Ontare
RECORD OF BOREHOLE No 1 METRIC
w P 7-B3-09 LOCATION _ Co-ords: N4 808 433.9, E 239 242.2 ORIGINATED By _ MH
DIST 3 MwY 401 BOREHGLE TYPE _ Continuous Flight Auger (H.S.) COMPILED BY bl
DATUM Gaodaric DATE 89 10 02 CHECKED BY
SO PROFILE SAMPLES o E DYNAMIC CONE PENETRATION
S & | RESISTANCE PLOT PLASTIE  aTUIAouis M’:E REMARKS
g = e LMY CONTENT LIt (D
- w | EQ v 20 40 60 80 100 z= Ca
[0 - 4l o > i ] . L L Wp W W, ouw
ELEV DESCRIPTION il w2 |88 & [SHEAR STRENGTH kPa AP A— 3 | GRAIN SIZE
DEFTH W1El 21 S 28| 5 o unconmNgsd 4+ FIELD vANE oy |DISTRIBUTION
gz g %u £ |, auex TRAXAL  x (AB vane |WATER CONTENT (%) 1%}
318.7 Ground Level v = d 0 20 30 GR SA 51 CL
0.0 PNL1tss 1ze
Silty Sand IR TR
to Sandy Sile ST
Very Loose to T S s TR 315 n 8 56 (36}
Compact (Fill) < T TR N
317.1 Ll 6 lgs 17
2.0 . 7.188 112
. 3188 |18
e Tss T8 316 . 5 029 (71)
J4110 iss {28 )
Sandy $§ilt QAL i8S )22 '
RER A ECRED g
to Silty Sand Jtia1ss [y 314 0 66 (34)
W jls 188 24
Compact td R | )
s les |22 r
Very Dense .‘ TAETHET 412 0 89 {11)
of |17 188 las \'““w-w._
o i+ 310
. ‘__>__“_H
‘s Iss |53 25¢n 031 (69)
. 308
(19 1ss 118 1.¥.
"I[20 788 J29 306 061 (39
: W21 ;88 17
. Jos
v g2
301.1 1.j22 1ss 132 0 16 (84)
18.5 End of Borehole
3.5 Nombers ref 20
+*, %7 Numbers refer 1o 15«5 (%) STRAIN AT FAILURE

.y

v




Mgty
of
Transsortaton

Ootang
s . RECORD OF BOREHOLE Neo 2 METRIC
WP 783409 LOCATION _ Co=prds: N4 B08 427.5, E 239 234.8 ORIGINATED BY _ MH
o DIST .3 HWY _..401 BOREMOLE TYPE Gontinuous Flight Auger (4.5.): BW Casins COMPILED  BY M
: DATUM Ceodetic DATE 89 10 02 to 89 10 03 CHECKED BY
SO PROFILE SAMPLES & ud DYNMAMIC CONE PENETRATION
»uf‘g g | RESISTANCE PLOT MASTIC  merdione  LGUID M_FI“ REMARKS
qo uLﬁl LimiT CONTENT  bimif -l
51 . w B; 2 20 40 6D 80 100 We W W, zZ3 g
ELEY DESCRIPTION =12| 8| 2|20 § [srear STRENGTH P o | 3 | GRAIN SIZE
BEFTH w13 2| 3|86 G |ounconmne v FIELD vANE ¢ . y |DISTRIBUTION
‘}f Z L [ BEY & 1w ouck TRanAl % A8 vang | WATER CONTENT (%) (%)
319,46 Ground Level 7 ; o 020 30 GR SA S| CL
v.v Silty Sand to 2(\ 1188 k)
Sandy Sile, ] L 865 26 3
Teaca of S | 31 88 ¢ 13
Gravel, Very / Lide | op 318 -
Loosze to Compact A_stgs 1 3 o 1438 (51)
s
116.4 (Fill) W IEINT \
3.2 aigs |13 316
. 9i 55 29,
10l 85 | 26
Ll ss | sy
12 85 1731 B
> 13088 1 30 314
2 | [1a1ss 1733
5 .
o Sandy il -
T el oo | 31z
x to Silcy Sand, ! : \
g Compact to N ’ . “‘j
w b B R0 s ) 410
= Dense BEN 4‘\\
0 ' M
BN a—
% ‘Plizles | =g Lem o ¢ 8 (92)
b 308
o .
16 | 83 27 Y
: o : —=
: S ) 306
e lss |39
. i
J L2001 8s 116 304
Il 302
T2 tss 150
R 00
Qecazional Eﬁ'
routsers | KLl
. 3158 158
298
2946
295.1 24188 162 091 (9)
.31 gad of Borshole
*u

20
P O r:lumberr: refar to 15 405 (%) STRAIN AT FAILURE
Db by W



Mirnsiry
ot
Tranaporiatioh

Qmang
.ot . RECORD OF BOREHOLE No 3 METRIC
WP __7-83-09 LOCATION _ Cowordg: N4 808 426.4, E 239 209.1 CRIGINATED Y _ MM
) DIST 3 HWY 401 BOREMOLE TYPE __Continuous Flisht Auper (¥.5.) COMPILED  BY M ’
¢ DATUM . Gepdaric DATE B9 10 03 tro 89 10 04 N CHECKED BY
DYNAMIC CONE FEMETRATION
501 PROFILE SAMPLES ’a_‘,ﬂ g RESISTANCE PLOT e AR F_SE . ”
= . | 56| = 20 40 60 80 e [T cowtew bt SO EMARKS
Slel Wl S1os| z e Wp__ W Wi 3 N
ELEY ON Stal & z2 Q SHEAR STRENGTH kPs B i GRAIN S1ZE
BEsTR PESCRIPTI w31 Z ] 388 § |ounconmmes  + mEw vane WATER CONTENT (%) Y DISTRIBUTION
g1z y | &Y 2 e cuick TRIAXIAL  x LAR VANE TENT % (%)
319 3 Cround Level A q w , 10 20 30 GR $A 51 CL
0.0 Toveoail el 1] 88 7
Sand, Some >< 2] 83 5
$ile, Trace of A TR 318 P =] 17 63 15 5
Gravel, Loose to >< 4! gy 13 : I
Compdct . 3] 58 1;
316,56 (ri11} T i ge 113
2.7 Organic Silc, Loose il 71 88 1 6 OH’*‘
‘T-11 B ss ) 316 L~ Fs— 347 (300
AT e e | 37 ]
J Lol ss | 29 , - . 523 (773
AT 55 | 22 /' 2 7
el ss |29 314 .
el oss |34 \“;.
z A
g Silry Sand Jllalss | a1 {
g | Liet gg 1 a3 B
15 to Sandy 11177 85 1 29 3z <(
= )
x 5ile, Compact 1180 855 4 30 >
= co D Tiiiel zs 128 &
o @ Hense 150788 1 36 110 B
2 . I
) ’ M?’
& ELRL 22 73%[)(:#:_-;0\11'1(‘: tie
o) 308 : :
d
o
N R ey 0 8 (9
: o
o +
- '6 ¥ 306
- 7% & 20 “g_r“
w 147 %5 | 17 304 303 ()
302.2 25 ss | 24
7.1 End of Borehole
A
*

\ 20
23, &7 Mumbars refer to Ve b B [0 STRAIM AT FAILLRE

R
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OFFICE REPORT ONM SCIL EXPLORATION

Mipigiry
ot
Transportaton

Ontano
RECORD OF BOREMOLE No 4 METRIC
WP 7-83-09 LOCATION __ Co-ords: N& 808 426.0, E 239 218.8 ORIGINATED BY __ME
DIST .3 HWY 491 BOREMOLE TYPE _ Concinuous Flight Auger (H.5.) COMPILED BY M
DATUM Gooderie DATE 89 10 04 CHECKED BY
SOIL PROFILE SAMPLES | &% | W |DDAMC CONE PENETRATION NATORAL -
2 3 | R e Bl vouol = F | RemaRkS
= w | ZQ v 20 40 b0 80 100 ONEENT zY s
o= L laE | 2z W W W Oy
ELEY DESCRIPTION Tle| £ 2|28 | & |[SHEAR STRENGTH i U S— GRAIN Sizt
. i =] - = o £ oy DISTRIBUTION
DEPTH : [N T R - o) % | © UNCONFINED + FIELD VANE . Y c
éa'f Z L %U & | e GUICK TRIAXIAL X LAB VANE WATER CONTENT (%) (%)
z W
320.0 Ground Level @ : o , 1020 30 GR 5A S CL
0.4 Aol 11 851 6
Sand, Some Silt .}'/\.' 20 83 | 18
and Gravel, Loose 8% 111
to Compact %1 88 1 IL
. 118 ' ORG.-} 7 43 (50)
sigg | 25 ey o
(Fill) ! 0.75%
317,73 X8 T EE 1 67 ‘
?uii Organie¢ Silr, Some wi 7l 88 1 8
315, #5and, V. Loose to Loosei™,| 81 85 | 2
3.6 P el =g 19 116 [ 2 32 52 14
101 88 1 39 D 100428cm
Jiss i 29
tli2d §5 1 o2&
- 314
11131 88 30
4 ‘
Siley Sand 16t 53 | 21
! 312
to Sandy $Silt, "l
Compact to Jpisiss 132
Densze 310
e Lss | 40
' 308
17185 | 51
’ A1is ! ss 23 ...m.....! 306
Jhi9 ] ss 17 5 23 (72)
304
. 302
jz0lss 1 a7
Oceasional . 300
Cobbiles ke | mee
298, 4 LR e
2.6 End of Borehole
. 20
W3, w5 Mumbars rafer to BAIM AT FAILURE

1

-

15 55 (%) 5T




Shrustry
o
Transpottation

Ontang
. . RECORD OF BOREHOLE No 5 METRIC
W B 78300 LOCATION __ Cowords: N4 808 388.2, E 239 244.8 ORIGINATED BY _MH
" pist .3 HwY . 401 BOREHOLE TYPE __ Continuous Flizht Auver (H.5.) COMPILED BY . EBX
o DATUM . Geodetic DATE 89 10 05 CHECKED BY
S0, PROFILE SAMPLES o w DYNM&!C COMNE PENETRATION .
s & (RESISTANCE FLOT MASTIE  Worbrose  LIGUID ,_,':E REMARKS
o = L Limir CONTENT  LIMST =1 !
B w | 20 v 20 40 60 80 10 . Z = R
9 & [ g ok Z i T We w Wi :)3
ELEY DESCRIPTION Blsl & 2 |28 | © [SHEAR STRENGTH WPe D — GRAIN SIZE
DEPT R 86| & |o unconmne * FIELD VANE| oo ENT (% y |DISTRIEUTION
?_ Z L | EY Z | cuck TrRiAxAL  x Las vane |WATER CONTENT (%) {%%)
320.0 Ground Level v - w 0 20 30 GR 8A 51 €L
N Topsoil =3 1} ss 4
: -3 sand, Some si1c [N 21850 9
and C':avel, S 3 o83 | 7
Very Loose to < L1 88 114 ;i
Compace < 51 83 | 21 318 }
317.3 (Fil1) s /4 6188 1 13 G ORG.~ {27 24 - 49
2. 710 avay 8ilr, Verv Safe {71 71 85 § 1 2.6%
Sand, Some Silt and .~ §| gg : ;3 i e 1100/ | 280 53 33 (89
115, 6bravel Compact to Dense | - 3 316
S 10188 | 19
’ 11] 88 | 21 0 591 4
12| 88 33
> {15 T ss 1 36
o) 14185 | 27 314
= .
o ailty Sand T pLaiss 1 25
Q 16188 T2y
[-™
x to Sandy AIETERD 112
= . Sile, Compact " : 18185 | 32
91 11191 88 kl:]
to Dense s
8 310
& 201 8g | 40 0 26 (95
O i
a,.
ire
“ 308
w Aloalss ©as
’ Y
- & .
1 220ss |42 {EE L0,
- .. 23188 111 0 5 (95
i 304
302
IR ERE
300
08 4 FLIEE TR TS5
21.6 End of Borehole
h?

20
+3’ -2 l::lumhers refar to 15 25 (%) STRAIN AT FAILLOE

S e
7




Murnstry
ot
Tranggisitaton

Cmans
‘! ~ RECORD OF BOREHOLE No 6 METRIC
W P 7-83-09 LOCATION __Co-ords: N4 808 407.4, £ 239 242.9 ORIGINATED BY _ MH
« DIST 3 HWY 401 BOREHQLE TYPE Conrinuous Flisht Auger (H.$.) COMPILED 8Y EM
i DATUM . Geodetic DATE 89 10 05 to 89 10 06 CHECKED BY
W | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &, | 2 |pesistance pior NaTURAL =
ke =L PLASTIS  enstuge MBUD | g T HEMARKS
o L R . LMY canTENT LT | o= )
. w301 @ 20 ‘40 40 8¢ 100 : z= e
Qi Yinkl Z - X : - - Wp W W, -‘3"‘;‘ = o
ELEY DESCRIPTION e lm| B = Zo Q SHEAR STRENGTH kPa I S GRAIN S17ZE
BEFTH N - 21218138 § O UNCONFINED  » FIELD VANE| o conrentin)| 7 DISTRIBUTION
g1z 5 | SO | G |eouCK TRIAXIAL  x LAB vANE » {%]
320,04 Ground Level o F i _ 10 20 30 GR SA S5t CL
0.4 Sand, Some Silt }\ 1188 16
and Gravel, e 2l g 10
Vary Lovse to el 388 1 7
Compact A gl aa | 4 }
(Fi11) >< 5.1.88.0.2 218 —
317,73 A es 11 // o 21 48 26 S
2.7 silty Sand, Trace || 7188 [ 11
318,40 “of Oenanic, Gompace DL 8185 | 10 L
3.6 91 8% 27 316
ol ss 136 2\
« 111 1 83 63 s
o1 g5 1 33 [ 100/R5cn
> STEsE e 314
© A1l ss | 27
ot
I .
o
9 .
& $ilty Sand Ails lgs a6 412
Wt
e to Sandy $ilt,
2 . gg 1 73
v Compact to 18
i 310
o Dsz_ﬁse
& Uiz lss | 39
o]
[+ .
w *
= 308
w e Tss 123
’ Y AL
. % . A4
Jlielss 1201 7% | 456
\ Tl lss | 1s 041 53
EE 304
' i . 302
JLf21 188 | 14 o 0 2 (98)
‘4 300
SR e oy
' 298
Al 296
W123 1 58 50
Ne 294
LTI
Qecas ior:;? -_ﬁmr A H‘T
“a Ronldaras. . 3 25 1 Doy
207, 7 Sohl26 1 ogg /8 292
28.3 End ¢f Borehole
0

3, 8y Mumbers refer to g S0 iy erpa AT ranuRE



Minusiry
@ e
Transponation

Ontane
: : RECORD OF BOREHOLE No 7 METRIC
WP 1-83-09 LOCATION _ _Co-ords: N4 808 454.4, E 239 216.1 ORIGINATED BY  MH
e " oISt 3 HWY 401 BOREMEILE TYPE _ Continuous Flighe Auser (H.8.) COMPILED  BY hody!
* DATUM _.__Ceodecic DATE 89 10 10 CHECKED BY
50340 PROFILE SAMPLES x i Ommms ﬁ:o;\iﬁ Tpemermnom NATURSL - )
gg & REJISTANGE PLO ‘2—--‘.....,__.,, r‘LAAMs'nc gg:f:::& t”?“!;l;b mg REMARKS
- w |30 @9 20 40 60 80 10D . ContE Zz e
9 o b z 2 v : i f ) Wy W W, ]
ey i@ 2| = | G5! & |SHEAR STRENGTH kPs S — 2 | GrAIN SiZE
DEFTH DESCRIPTION S1E1 21 S |38 § |ounconmmen o« gD vane warer content (%)l 7 DISTRIBUTION
é pid L | &Y Z | quick rriaxial x 14z vane ° {%)
125 8 Snoulder Level A £ i e 1020 30 GR A 51 €L
0.0 Asphalt [ 1185 | 75
\'/j 21 §g |13
N3 Bs 11y : X
AR 34 - & 360 (37
Sand With §ilt, eS8 T 28 4
| 61ss | 27 K
7188 | 27 o 2 63 (35
Some Gravel, _'. T 56 122 M}
91 55 | 21
101 8s J 12
Compact to I Tss : #__’__,> o ‘ 16 39 (45)
121 85 | 14 4
P
= Dense 131 85 30 3z 2“-*
o 14 52 37 e 100429cm
= 151 8
& 1A} ag 10 fo 8 45 {47)
2 (Fi1l) 177185 1 31 118 7 87 (26)
x 1] 55 1 18
o, pae.n 10188 | 786
o 871 End of Borehole
Wy
z
]
S
o
o]
fu
w
[= 4
o
4 4
- "
s}
v
Sk
&

. 20
.,3’ 2 t!umbfers rafer to 15 508 {WISTRAIN AT EALLRE




Nhrustry
Transpentation

Ontang
‘' : RECORD OF BOREHOLE No 8 METRIC
WP ___7-83-09 LOCATION __Co-ords: N4 808 448.6. E 239 227.6 ORIGINATED BY _MH
. DIsT L3 HWY 401 BOREHOLE TYPE _ Continuous Flight Auger (H.8.), BX Casing COMPILED BY PHM
* DATUM ___ Geodetic DATE 89 10 11 \ CHECKED BY
19} OyNaAMIC COMNE PEMETRATION
SO PROFILE SAMPLES 1 & S | REsiSTANCE PLOT NATURAL =
=2 g PASTIC wojsTuRe  LISUID T REMARKS
= w | Q| ¥ 20 40 60 80 .00 |UMT o cowtear iBar om0 T _
Ofe [ g = b . ) L L Wp w Wy :‘:g &
ELEV bESCRIPT S8 w ! 2|83 | O [SHEAR STRENGTH kPo — GRAIN $IZE
DEFTH SERIPTION IR 8% 2 o uNCONFINED $FEOVANE | conrent ()| DISTRIBUTION
;_ z v | &Y @ @ GUICK TRIAXIAL X LAB VANE {% (%)
325.8 Ground Level @ i @ 182 30 GR 5A 5! CL
0.0 1 1lss Lo
Sand Some A 2158 16
§ilt and Cravel K
i1e and Gravel, NETIN 12 n 31 59 (10}
Loose to Compact r3tss |20 '
¢ onpas PN L8s 118 )
{(Fill) J 7185 113
>< 5155 112
Y. 9 1ss (11 3L P
el lss 119 .
2 it lss L 1149 (40)
4.9  Sand, Some Organie .-
‘fﬂ‘;;m& f?r;:f: : ggNac: JojLd 188 16 <\ 0
= 113185 | 190 190 v 5 2 g6 (14)
e 14 18§ 135 .
5 ' >
b= 15 tes Iy
2 e 318 S
x Silry Sand, 16 1ge 115 =
[V ¥ T B
- 17 {58 { o 555 34 (6)
o SEN
v to Sandy 4118 1 ss 12
*BE 316
(23 1o las. 118 \>
$ilt, Compact s { 068  (32)
= e tome i [20 83 | 22 °
g to Dense N
S 21188 30 414
W vy v | oag o 0 28 (72)
3 &;;’ 3
p b 23 185 {31
© A4 312 —_.
Lalas o7 ——
ar 135788 |3 el
. j
76 188 138
110
BEN “::.""-*-u
| 127 | 88 | 43 \k
SRR 1001 28em
| 308
| [etss 159 m! ° 611 (89)
q 1 306
126185 | 27
. 304
i 02
Alaoiss | 16 o 0 1 (99}
300
o ional ekl S < RE&
ceasiona — ik y
el A B 1o and [}
p — i
oulders T 39 85 1 54
A
298
L 1
2056 /l 4L 295 /!
30.2 14 ” 7

. 345 Numbers rafer to » 5 p
COT.\%an@d AT (_‘ 15 1#&5 (%46) STRAIM AT FAILURE CDnhnued

Cppnah, ey




- "=

r'e

-

SO EXPLORATION

CFFICE REPORT ONM

Mirustry
@ i
Transportation

Ontaris

RECORD OF BOREHOLE No 8

METRIC

3, 05 f;mmhers refer to

Sapsitivity

15 5 (%) STRAIM AT FAILURE

WP 7-83-09 LOCATION Co-ordg: N& 808 448,86, E 239 227.§% ORIGINATED BY __ME
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