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INTRODUCTION

This report summarizes the results of the foundation investigation carried out for construction of
High Mast Light Foundations within the Highway 403/Highway 6 (New) interchange, from
approximately 500 m east and west of the interchange south to Garner Road in the former Town
of Ancaster, now in the City of Hamilton, Ontario. The investigation was conducted for Delcan

Corporation on behalf of the Ministry of Transportation.

The purpose of this investigation was to define the subsurface conditions at the site and to
provide geotechnical parameters for design of the high mast light foundations within the project
limits (Station 21+850 to 22+850 Hwy 403 chainage, and Station 24+600 to 25+800
Highway 6 (New) chainage).

SITE DESCRIPTION

The site comprises the existing Highway 403/Highway 6 (New) interchange constructed in
advance of the full Highway 6 (New) interchange. It extends southerly to approximately 700 m
south of Highway 403 at Garner Road in the City of Hamilton, Ontario. Partial construction of
the 403W-6(New)S access ramp from approximate chainage 10+400 to 10+700 was evident
during the investigation. A stormwater detention pond has been constructed in the low area on

the southwest quadrant of the interchange location.
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The site is located in the broad physiographic region known as the Norfolk Sand Plain. In
general, the topography is relatively flat to undulating.

The overburden is some 30 m thick and primarily consists of deposits of glaciolacustrine silts

and sand. Bedrock consists of dolostone of the Guelph Formation.

INVESTIGATION PROCEDURES

The field work for the current investigation was carried out during the period April 12 to 18, 2001
and comprised seven boreholes drilled within the Highway 403/Highway 6 (New) interchange
area. The boreholes were extended to a depth of 9.6 m. The borehole locations are shown on

Drawing 1.

The borehole locations were selected to supplement the existing subsurface information
obtained during previous investigations in the area. The existing borehole locations are shown
on Drawing 1, and the existing Record and Log of Borehole Sheets (Appendix A) were used
during preparation of this report.

The borehole locations were located in the field by J.D. Barnes Limited, subject to access
limitations. The MTO co-ordinates and ground surface elevations at the boreholes were
interpolated from the “High Mast Lighting Layout” drawing prepared by UMA Engineering Ltd.

and provided by Delcan Corporation.

The boreholes were advanced using continuous flight hollow and solid stem augers, powered by
a track-mounted CME-75 drill rig, supplied and operated by a specialist drilling contractor,

working under the full-time supervision of a member of our engineering staff.

High Mast Light Foundations g 00HF108B
Highway 6 (New) July, 2002
Delcan Corporation



PetoMacCallum Ltd.

CONSULTING ENGEINEERS

Representative samples of the overburden were recovered at frequent depth intervals using a
conventional split spoon sampler during drilling. Standard penetration tests were conducted
simultaneously with the sampling operation to assess the strength characteristics of the substrata.
Dynamic cone penetration testing was carried out at one location (borehole 6) to confirm the

relative density of the soils.

The groundwater conditions in the boreholes were closely monitored during the course of the field

work.

All of the recovered samples were returned to our laboratory for detailed visual examination,
classification and routine moisture content determinations. Grain size distribution analyses and
Atterberg Limit tests were carried out on selected samples and are presented on the Record of
Borehole Sheets and Figures 1 to 6 attached.

EXISTING SUBSURFACE INFORMATION

Information contained within the following reports for investigations carried out within the vicinity of

the proposed high mast lights was utilized in the preparation of this report:

® Foundation Investigation Report for
Proposed Culvert and Culvert Extensions
Hwy 6N — Highway 403 to Highway 53
W.P. 7-91-00

J Foundation Investigation Report for
Highway 6 New Underpass
Highway 403, Town of Ancaster
W.P. 5-91-01, Site 36-478

o Foundation Investigation Report for
Highway 6 New at Highway 53 Structures
Ancaster, Ontario

W.P. 9-91-02
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° Record of Borehole Sheets and
Dwg 2779901 — A
Dated Nov. 10, 1999
Titled “Ramp Hwy 403W — Hwy 6 (New)
Bore Hole Locations & Soil Strata”
W.P. No. 277-99-01

The subsurface stratigraphy revealed within these reports/drawings generally comprised topsoil/fill
over layered deposits of silt and sand, with localized units of layered silts and clays mantling

dolostone bedrock.
The following was noted from the available existing information:
° The information revealed in the existing boreholes is consistent with that of

the current investigation.

° Very loose to loose deposits of silt and sand were noted in the central and
western regions of the site.

o Dolostone bedrock was encountered at depths of 259 to 33.2 m
(elevation 213.3 to 216.0), rising to the south.

® The groundwater level ranged from approximate elevation 234.3 to 239.4,
generally rising to the south.

@ It is noted that the Easting co-ordinate for borehole 9 (W.P. 7-91-00) shown

on the Record of Borehole Sheet should be E 266 768.0. The correct
co-ordinates and location of the borehole are shown on Drawings 1 and 1A.

SUMMARIZED SUBSURFACE CONIjITIONS FROM CURRENT INVESTIGATION

Reference is made to the Record of Borehole sheets for details of the subsurface conditions
including soil classifications, inferred stratigraphy, boundary elevations, standard penetration test
"N" values, dynamic cone penetration values and groundwater observations. The results of

laboratory grain size distribution analyses and moisture content determinations are also shown.
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The subsurface stratigraphy revealed along the site generally comprised topsoil/fill over layered
silts, sands and clays overlying deposits of silt and sand. The strata encountered are

summarized below:
Topsoil

Topsoil was encountered surficially in boreholes 6 and 7. The topsoil was 500 and 200 mm

thick and comprised silty sand and clayey silt.

Fill

Fill was encountered surficially in boreholes 1, 3, 4 and 5, and beneath the topsoil in borehole 6.
The fill comprised a matrix of mixed cohesive clayey silt, non-cohesive silt, sand and gravel. In
general, the fill was very loose to compact with “N” values ranging from 2 to 29. The moisture

content of the fill ranged from 9 to 24%, typically 11 to 16%.
The results of the grain size distribution analysis conducted on one sample of the silt, sand and
gravel fill is presented on Figure 1, and recorded on the record of borehole sheet. The fill was

penetrated at depths of 2.0 to 9.1 m, (elevation 232.1 to 248.0) in all boreholes encountered.

Layered Silts, Sands and Clays

A deposit of layered non cohesive silts, sands and cohesive clays was encountered in
boreholes 3 and 4 beneath the fill at depths of 2.0 and 2.1 m respectively. The unit was
compact/stiff, with “N” values ranging from 12 to 21. The moisture content of the layered
deposit ranged from 6 to 22%. The results of the grain size distribution analyses conducted on
samples of the sand and clay are presented on Figures 3 and 5, and recorded on the record of
borehole sheet. Liquid and plastic limits of 41 and 22 indicate the clay material is medium
plastic. The results of Atterberg Limits tests conducted on one sample of clay are presented on
Figure 6. The unit was penetrated in both boreholes at depths of 2.9 and 4.0 m.
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Localized Clayey Silt Deposit

A localized unit of firm cohesive clayey silt was encountered beneath the surficial topsoil in
borehole 7. One “N” value in the clayey silt was 8. The moisture content of one sample was
23%. The layer was 1.5 m thick and was penetrated at a depth of 1.7 m (elevation 241.6).

Silt and Sand

Native non-cohesive silt and sand deposits were contacted surficially in borehole 2 and below
the fill, clayey silt and layered deposits in all remaining boreholes at depths of 1.7 to 9.1 m. The
silt and sand units were compact to very dense, with “N" values ranging from 12 to 64.
Localized areas of loose to very loose silt and sand exist as exemplified by the pattern of the
dynamic cone test results in borehole 6 and with “N" values of 7 to 2 noted in boreholes 2, 3, 6
and 7.

Moisture contents ranged from 5 to 28%, typically 6 to 14%, increasing to 18 to 28% below 3 to
6 m depth. The results of grain size distribution analyses conducted on selected samples of the

silt and sand are presented on Figures 2 to 4.
Drilling was terminated within the silt and sand at 9.6 m depth in all boreholes.

Groundwater

Water was observed in boreholes 2, 3, 4, 6 and 7 at depths of 0.7 to 8.7 m, typically 6.1 to 8.7 m
(elevation 235.3 to 243.2) during and upon completion of augering. The native silt and sand
became wet below depths of about 3 to 6 m in all boreholes. Cave was noted in borehole 6 at a
depth of 1.4 m. Water or cave was not encountered in the remaining boreholes during or upon

completion of augering.

Observed groundwater levels are subject to seasonal variations and rainfall patterns.
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CLOSURE

The field work was carried out under the supervision of Mr. M. Rapsey and Mr. P. Cullen,
B.Eng., and direction of Mr. M.R. Anderson, M.Eng., P.Eng. The drilling equipment was
supplied by Malone’s Soil Sampling.

The report was prepared by Mr. P. Cullen, B.Eng., and Mr. M.R. Anderson, M.Eng., P.Eng.,
Senior Foundation Engineer and reviewed by Mr. D.W. Kerr, M.Eng., P.Eng., Chief Foundation
Engineer. Mr. B.R. Gray, M.Eng., P.Eng., President, carried out an independent review of the
report.

Yours very truly
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LIST OF ABBREVIATIONS

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE ‘N’, - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
0.3m INTO THE SUBSOIL. DRIVEN BY MEANS OF A 63.5kg HAMMER FALLING FREELY A DISTANCE OF 0.76m.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 51mm, 60 DEGREE CONE, FITTED TQ
THE END OF DRILL RODS. 0.3m INTO THE SUBSOIL. THE DRIVING ENERGY BEING 475 J PER BLOW,

DESCRIPTION OF SOIL

THE CONSISTENCY OF COMESIVE SOILS AND THE RELATIVE DENSITY OR DENSENE3SS OF COHESIONLE3S S0ILS ARE DESCRIBED
IN THE FOLLOWING TERMS ' =

CONSISTENCY ‘N’ BLOWS/0.3 m ckPa DENSENESS ‘N BLOWS/0.3 m
VERY SOFT 0 -2 o . 12 VERY LOGSE C -4
SOFT 2 - 4 12 . 25 LOOSE 4 - 10
FIRM 4 - 8 25 - 50 COMPACT 10 = 30
STIFF 8 - I3 50 - 100 DENSE 30 - 30
VERY STIFF 15 - 30 100 - 200 VERY DENSE > 80
HARD > 30 > 200
wW.T.P.L. WETTER THAN PLASTIC LIMIT D.T.P.L. DRIER THAN PLASTIC LIMIT

A.P.L. ABOUT PLASTIC LIMIT

TYPE OF SAMPLE

5.5 SPLIT SPOON T W THINWALL OPEN

W.S WASHED SAMPLE TP THINWALL PISTON
S.8 SCRAPER BUCKET SAMPLE 0Ss. QESTERBERG SAMPLE
A S AUGER SAMPLE Fs FOIL SAMPLE

cs. CHUNK SAMPLE R.C. ROCK CORE

ST SLOTTED TUBE SAMPLE
PH SAMPLE ADVANCED HYDRAULICALLY
P. M. SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu UNCOHF'INED COMPRESSION ; LV LABORATORY VANE
Q UNDRAINED TRIAXIAL FVv FIELD VANE
Qcu CONSQLIDATED UNORAINED TRIAXIAL C CONSOLIDATION
Qd DRAINED TRIAXIAL
4,A - Undisturbed and remoulded shear strength determined from in situ vane test.

] - Undrained shear strength determined from pocket penetrometer test.
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RECORD OF BOREHOLE No 1 i of 1 METRIC
GW.P. 9-91-00 LGCATION Co-ords. 4 785 182 Ny 266 134 & ORIGINATED BY _ M.G.
DIST CR HWY 6 (NEW] BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY P.C.
DATUM _Geodetic DATE Bprit 16, 2001 CHECKED &Y ‘M.R.A.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL - REMARKS
w I PLASTIC LiQun o
[ LT MOISTURE Toyr B o5 &
= o |51 @ 20 40 60 80 100 CONTENT z8
Sle w | =21 = e L o W w | 2% | eranszE
g gl wt 3 |og] @ |SHEARSTRENGTHkPa
ELEV 2l d |2 |83 & i 4 DISTRIBUTION
DEFTH DESCRIPTION é g = = 8 % § O UNCONFINED + FIELD VANE 7 %)
51° Z |E°| T | QUCKTRIAKIAL X LABVANE WATER CONTENT (%)
54300 @ w 20 4D 50 B 100 20 40 80 wim' |GR SA S CL
0.09] silt, sand and Gravel
Fill, some clay
Compact Brown
1| 88 {23 242
o
2185 |23
241 3
3 55 23
o
2440
4 S5 | 20
a 25 31 33 11
239
& S5 127
238 o
237
6| 85 |25
o
= — — —_— 236
with sand
7485 |22
235 =]
233.30 234
9.10 Siltylsagd, tratf:e i:f Tl A R
rave race of cla .
233,40 Gich thin biack layers q z 62 30 6
9.60
\Compact Brown to wet
QIey
End of borehole
* Groundwater level not
determined
A
ON_MOT HMLHWY6.GP) ON_MOT GDT 200207 03
+'J X5: Numbers refer to

Sensitivity

70
y 5_¢_ 5 (%) STRAIN AT FAILURE
10
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RECCRD OF BOREHOLE No 2 1 of 1 METRIC
G.W.P__ 58-81-00 LOCATION Co-ords. 4 785 370 M; 266 468 E ORIGINATED BY M.R.
DIST CR HWY & [NEW! BOREHOLE TYPE Continuous Flight Helliow Stem Augers COMPILED BY P.C.
DATUM _Geodatic DATE April 16, 2001 CHECKED BY M.R.A,
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © W |RESISTANCE PLOT
@ 7 pLasTic NATURAL o = REMARKS
E @ a3 MOISTURE Tl E I &
5 o (25| @ 20 40 €0 80 100 JPMT ooytent  UMT) 5 O
9l wiz2| = L t L L L we w w | 2% | GRANSZE
ELEV Sla| F i 3i2g| £ |SHEARSTRENGTHkPa o
ErTL DESCRIPTION == = E = DISTRIBUTION
BEPTH é 5 t > g O § O UNCONFINED + FIELD VANE T o)
=1 ° ZUEY| 4 |e QUCKTRIAXAL X LABVANE WATER CONTENT (%)
244 .60 W 20 40 60 80 100 20 40 &0 kNim® |GR SA S CL
0.00{ sand, coarse, with o
gravel, some silt, trace
of clay
Compact  Brown v 244
to loose S
L oss e
o
243
2 558 8
L — — J— - =}
becoming fine without .
gravel
Loose to  Reddish hf 385 8 242
compact hrown o
e | s | 1o
241 2
s | ss |12
RO o 0 86 10 4
240
S5 | 36
o
239
55 |23
23s 2
v 237
walt 55 |12
[« 0 83 13 4
236
55 | 12
235.00 45 <
960 End of boreshole
*2001-04-16
Waterlevel observed
= during drilling
-
ON_MOT HMLHWYS.GPJ ON_MOT.GOT 2002 07 03 T 5 Numb ort 20
. umaers refer to
SR e ity 15_4)_5 (%) STRAIN AT FAILURE

10
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RECORD OF BOREHOLE No 3 1 of 1 METRIC
G.W.P. 9-943 00 LOCATION Co-ords. 4 785 726 N; 266 790 B ORIGINATED BY M.R.
DIST CR HWY B {NEW] BOREHOLE TYPE Continuous Flight Hollow Stem Auvgers COMPILED BY P.C.
DATUM _Geodetic DATE April 16, 2001 CHECKED BY M.R.A.
DYNAMIC CONE PENETRATION
SCIL PROFILE SAMPLES o g RESISTANCE PLOT NATURAL — REMARKS
v} T PLASTIC uaum =
E2 5 LM MOISTURE 7t E &
5 w |[€£5] @ 20 40 80 B0 100 CONTENT Z9
Sl w [=22] z L L L L i Wo w w | % | oRramsze
= |d!w | 3|95 @ ISHEARSTRENGTHkPa —— DISTRIBUTION
ELEV - [ I 23 =
DESCRIFTION 2l | 5|2 2 10 UNCONFINED  + FIELD VANE Y .
DEPTH 13 S <=l TER CONTENT (% &)
£l Z IE°| L e QUCKTRIAXIAL X LABVANE WATER CO (%)
007 50 w 20 40 &G 80 100 20 40 80 um' {GR SA S CL
0.00] claysy silt fill, with
fine sand
Very Brown 247
stiff
1 g3 16
[
246
2 S5 28
245.50 o
Z.00] silt, trace of fine sand IH
245.10 .
530 Reddish FE 3] ss |12 245
Sand, fine, some 5ilt, e o 0 7% 16 5
trace of clay
244.35 : ot
R
TIS\Compact  Redcen 41 ss {13
Silty clay, trace of sand 244 b 4 55 41
Stiff. Brown A
243.50 .
4.00] sand, fine, with silt
Dense Brown
to loose TN 243
w1 5| s8 |37
.?, u]
s 242
6| ss | 7
N 241 5
240.50 :'. ‘.
7.00f gilty sand, fine, with
layers of brown silt, Rk
trace of fine sand . 240
Compact  Brown wet k)
to loose 1173 ss |15
Nk o
s 239
I ¥
‘t 41 8 55 7
23790 40 238 o
9.6
End of boreshole
*#2001-04-16
Water level observed
= during drilling
=

ON_MOT HMLHWYE.GP! ON_MOT GDT 200207 03

+‘,' ,><5: Numbers refer to

Sensitivity

10

20
15—¢—5 (%o} STRAIN AT FAILURE
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RECORD OF BOREHOLE No 4 of 1 METRIC
C.W.P. _ 9-91-00 LOCATION Co-prds. 4 THS 691 W: 266 592 F ORIGINATED BY _M_R.
DIST CR HWY 6 tNEW) HOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY p.C.
DATUM _Geodetic DATE April 14, 2001 CHECKED BY M.R.A.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W |ReSISTANCE PLOT NATURAL - REMARKS
Paol|l & PLASTIC yeyerupe HOWDH T
= w |[2TE] B 20 40 80 80 100 ["MT  content PMT 5 O &
9z w i B 2E| z . L : y . W W w § 2% @ ORANSIZE
ELEV DESCRIFTION Elald |3 25| 2 [SHEAR STRENGTH kPa A CISTRIBUTION
DEPTH RIPTI 5 21 | 5 |38 £ |0 uNCoNFNED  + FIELD VANE ¥ P
El= ZFUEC| L | e QUICKTRAXAL X LABVANE WATER CONTENT {%)
250,10 w 20 40 B0 80 100 20 40 60 wm® |GrR sA s oL
U.00| Mixed fill, zones of fine 2560
sand, with silt and silt
with fine sand
Vary Brown to
loose reddish brown
to loose 1 58 2
249
o
2tss | ¢
-]
249.00 _ \ 258
2.10| ravered sand, fine, with i
silt, and fine sandy siit 1,
) J] 3] ss
j47.35) Compact  Reddish 5 o
2.85} silty sand, fine to
coarse, trace of %ravel, 247
i:race offcéay, “i,il 4 $s | 1B
ayers of brown silt,
trgce of fine sand, and o 2 58 35 7
brown silty clay, trace ‘
of sand
Compact Brown ! 246
5 58 |13
| 245 2
244.60
5.30| silt, scme fine sand,
trace of clay, trace of
gravel
Dense to Brown 244
very dense 6| 35 | 39
o
M
243
7 55 | 64
242 1 19 75 3
241
B | 55 | 56
240,50 &
9.40
End of borehole
*2001-04-18
Y Water level observed
= during drilling
%
ON_MOT HMLHWYS.GPJ ON_MOT GDT 200207 03 7 5 Numbars refer | 20
. afer o
+ X7 Sansitivity 15_4).5 {%) STRAIN AT FAILURE

19




O

A
Ministry of Pgtawccallﬂmltd
Fransportation
Ontarlo Foundation Dasign
RECORD OF BOREHOLE No 5 1 of 1 METRIC
G.WP__9-81-00 LOCATION Co-ords. 4 785 435 N; 16§ 714 £ ORIGINATED BY M.R,
DIST CR HWY 8 [NEW) BGREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY __pP.C
DATUM Geodetic DATE April 18, 2001 CHECKED BY M.R.A
DYNAMIC CONE PENETRATION
SOH. PROFILE SAMPLES | W |RESISTANCE PLOT NATURAL = REMARKS
w F4 PLASTIC LI T
=2 o LT MOISTURE Tygr £ &
[ w | 25| & 20 40 B0 80 100 CONTENT z2
Qi w{Z22| z 1 L L L . Wa w w | =% | GRAINSIZE
cLEV ElE| ¥ | 2 |25| 2 [SHEARSTRENGTHKPa O DISTRIBUTION
BEATH DESCRIPTION 21312 | 51248 5 |o unconeneD  + FELD VANE ] ¥ o
EiE Z [£°] @ |e QUCKTRIAXAL X LABVANE WATER CONTENT (%)
54920 w 20 40 &0 80 100 20 40 60 xNim® [GR SA S CL
0.00} sand and silt fill, fine
248
Loose Brown
1 55 4
247 o
2 S5 4
246.10 ( °
2.10| sand, fine to coarse, 246
trace of gravel, trace of
silt S 3] ss s
o 8 91 1 0
compact Brown :. N
244,90 A FTEET 243
5.30} silt, some fine sand, b
trace of clay
Very Brown
dense
244
5} 55 | 58
[
243
242
61 85 i 48
[=]
241
7 55 | 52
d
240
T Grey - T
239
8| ss |52
538,60 g 13 83 4
9.60
End of borehole
* Groundwater level not
determined
at
ON_MOT HMLHWYB.GPJ ON, MOT.GDT 2002 07 03 4 Nurab for b 20
4 )3, humbers referto 15_4).5 (%) STRAIN AT FAILURE
Sensilivity

10




@ Ministry of () % Peto MBCCHIIHIH ltd

Transportation

Ontaric Foundation Dasign
— RECORD OF BOREHOLE No 6 1 of 1 METRIC
: GW,P,__ 9-91-00 LOCATION Co-ords. 4 785 116 M; 266 552 B ORIGINATER BY P.C.
DIST CR HWY 6 (NEW) BOREHCLE TYPE Continuous Flight Solid Stem Augers COMPILED BY B.C.
DATUM Geodetic DATE April 12, 2001 CHECKED BY M.RLA.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W IRESISTANCE PLOT NATURAL = REMARKS
Wl = . sasmic NATURAL - youip| |
e o t22| 3 20 40 ¢ 80 100 M7 cowrent UMTL 30 &
9l wisE| z L L L L i s w w i S8 | cRansizs
ELEY Tigl 4| 2 125| 2 [SHEARSTRENGTHkPa e DISTRIBUTION
BESCRIPTICN SiE2l r | 32| © |o unconPneEs  + FIELDVANE ¥ o
DERTH 13 128 3 WATER CONTENT (% %)
E1e 2 |EC| O | QUCKTRIAXIAL X LABVANE (%)
i @ : 80 100 20 40 60 »
236.00 20 400 60 Km' [GR SA 81 CL
0.00] Topsoil o
-
235.50 . K
0.50] sand and gravel f£ill, A 4
with silt, trace of clay \
Compact Brown saturated t ss |22 235 / o
2| ss S
234 Q.
3 NR
¥
233
4 S5 14
[=]
232.05 -
3.95 $ilt and sand, fine, : 232
trace of clay R L
Compact Grey saturated _’
YRR
231 = 3 38 52 7
230
Fld 6] 55 | 2+
o
N 229
L4 7 g5 | 7+~
kR 228 -
227.50 L}
8.30| sand, fine, some silt,
trace of ciay
. ,| Very Grey B - 227 ot
o loose e | a5 X
226.40 o 0 86 312 2
oy 9,60
T End of borehole
! *2001-04-12
Y Water level observed
= during drilling
¥ Water level observed
= upon completion
++ Possible low 'N!' -
value due to
hydrauvlic disturbance
"
Cave at l.4m >
ON_MOT HMLHWY6.GRS ON_MOT.GDY 2002 07 93 T s Numb or 20
+' =, Tumuers relerio 15¢_5 (%) STRAIN AT FAILURE
Sensitivity

10




Ministry of Peto MacCallum Ltd,
Transportation
Ontario Foundation Dasign
RECORD OF BOREHOLE No 7 1 of 1 METRIC
G.W,P. 9-91 =04 LOCATION Co-ords., 4 7A5 071 Ny J66 B56 € QRIGINATED BY M.R.
DIST CR HWY & (NEW) BOREHOLE TYPE Continuous Flight Hollow Stem augers COMPILED BY B.C.
DATUM _Geodetic DATE April 18, 2001 CHECKED BY M.R.A.
DYNAMIC CONE PENETRATION
SOIL FROFILE SAMPLES @ W |RESISTANCE PLOT NATURAL - REMARKS
I _ PLagmic SATURAL - oupt &
= @ [ZE| B 20 s 60 80 100 |UMT compewr  UMT) 5 O &
Sz wiz=2| = ! L ) L : We w w | 34 | cransize
ELEV T 8¢ |32 |2g| 2 [SHEARSTRENGTHKPa e DISTRIBUTION
DESCRIATION S| £ | S |35| < |0 UNCONFINED  + FIELD VANE ¥ .
DEPTH |3 s (28] & WATER CONTENT (% %)
Il Z |Z°| § e QUCKTRAXAL X LABVANE 1%}
9 w 20 40 ] an 100 20 40 60 KNm® IGR SA SI CL
243.30
0.90] Topsoil b A
0.201 c¢layey silt, trace of 243
sand
Firm 3rown
Afff1iss| 8
242 2
241.865
1.65 s5iit, some clay, trace of 2| ss 5
fine sand o
%gose Brown 241
dense 3 S5 6
o o 2 87 11
4 | 85 40 2490
]
™ @ith layers of brown T 239
silty clay
238.50 Al 5§ g5 |18
4.80% s5and, fine, some silt, L4 °
trace of clay, with Y
layers of brown silt, 238
with sand .
Compact  Brown wet
SSle g oss |20 237
d
236
7 sg |18
q 0 79 17 4
235
Sle | ss |13 234
233,70 h
9.60
Znd of borehcle
*2001-04-18
Water level observed
= upon completion
B}
QN_MGT HMLHWYS.GPJ ON_MOT.GDT 2002 07 03 L 5. Numbersceferto

Sensitivity

20
15_¢_ 5 (%) STRAIN AT FAILURE
10
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.=

i

Boreholes from previous investigation WP 9-91-02

BH Wi 242.80 4784 778 266 B4S
8H w2 24211 4 784 797 266 835
BH W3A 241.86 4 784 833 266 825
BH W4 243.37 4 784 850 266 827
BH EiA 243.14 4 734 736 266 873
BH F?4 24363 4 784 803 266 865
BH E3A 243.67 4 784 840 266 861
EH B4 244.00 4 784 856 266 856

Boreholes from previous investig

aton WP 277-91-01

BH 1 241,90 4 785 062 266 119
BH 2 24110 4 785 044 266 721
BH3 24200 4 785 028 266 747
8H 4 240.80 4 785 (10 266 746
845 240.70 4 785 074 266 696
BHE 240.40 4 784 995 266 784

Boreheles from previous investigation WP 5-31-01

BH 1 246,50 4785 419 266 565
BH A1 245.80 4 785 444 266 548
8H N1 246.70 4 785 468 266 521
»
oy
: .
% \;; J'\z\\
S i
A e
R E 286 250

PRCPOSED ADVANCE
STRUCTURES 7

3

e +

TRk

O R Eat

METRIC

2IMEMSIONS ARE IN WETPES
AND/DR siLEMETRES LUNLESS

UTH&RWI’SF LHGWN LTATIONS

IN #ILOMETRES - METRES

REFERENCE :

PLAN PREPARED FROM UNDATED "HIGH MAST LIGHTING LAYOUT" DRAWING
BY UMA ENGINEERING LYD. AND PROVIDED BY DELCAN CORPORATION

CONT No.

GWP No. 9-91-00

HWY 6 (NEW)

HIGH MAST LIGHT FOUNDATIONS

BOREMOLE LOCATIONS

SHEET

PetoMacCallum L

CONSULTING

ENGINEE

la

TOWN
CF
ANCASTER

|

LEGEND

Barehole

_’.
-é— Dynamic Cone Penetraion Test (Cone)
%~ DBorehoe & Lone
L Blows/0.3m (Std. Pen Test, 475 )/ blaw)
(ONE  Blows/0.3m (60° Cone, 4751 / blow)

y  Wiattme of investigation
ki or in piezemeter

Head

ARTESIAN WATER

YA
%—’ Encountered
‘ Piezometer

Boreholes fom current investigation WP 9-91-00

CO-ORDINATES
Ne ELEVATION NORTH EAST
883 24300 4 785 182 266 194
BH2 244,60 4 785 30 266 468
BH 3 247.50 4 785 725 266 7H
BH 4 25010 4 785 631 266 592
BH 5 243.20 4 785 425 266 714
BH& 23600 4 785 114 266 552
BH7 242.75 4 785 071 266 356
BGorehales hom previous investigation WP 7-91.00
BH1 242,70 4 785 194 266 691
BHZ 24100 4 785 230 266 755
BH3 233.70 4 785 255 266 803
BH 4 240.80 4 785 156 266 647
BH 5 239,60 4 785 129 266 608
EHB 240,00 4 784 813 266 750
BH7 231.70 4 785 181 266 418
BH 8 236.20 4 785 219 266 150
BHY 240,00 4 784 787 266 764
HWY No, 8 (NEW) DIST CR
SUBM'D P.C. |CHECKED P.C. | DATE JULY 2002 [ SITE
DRAWN C.B. |CHECKED M.R.A [ APPROVED D.WK, | DWG 1




APPENDIX A

EXISTING RECORD OF BOREHOLE SHEETS FROM PREVIOUS INVESTIGATIONS






uinlutry of
Transpartailen

<ntarla

feundation Design

RECORD OF BOREHOLE No 1 rory METRIC
WP _7-91-=00 LOCATION Co—ords: N 4 785 1940 F 266 691.0 ORIGINATED BY_88
DIST __ 4 HWY _EN BOREHQLE TYPE _Solid Stem Auger COMPILED BY __XA
OATUM _Geodetic DATE 1994 15 06 CHECKED BY__DOD
- o el DYNAMIC CONE PENETRATION
SCIL PROFILE MPLES ot o 7
i SA EU’! S RESISTANCE PLOT Zl:I?nc nxssm t:aurm :g REMARKS
Blal 8|28 2o @ e [ T L 3E] .
ELEV e @l wl| 3 |25| 3 [SHear STRENGTH kPo o GRAIN SIZE
BEPTH DESCRIFTION S121 215122 2 [e uwconrneo + FIELO VANE o v [PISTRIBUTION
&= 2 . gu 3 ® OUICK TRIAXIAL x LAH VANE WATER CONTENT (%3 3 (%)
242.7{ Ground Surfoce w £ p 2 20 40 60 80 100 1020 30 kN/mi'|GR sA SI CL
0.0 b
" . ! 242
r ] ss | o9
b 2| ss | 7 241 0 8317 ¢
L 3| ss| 4
240
d
+ ]85 | 18
b 239
Sitty Sond te Sond With e lss | o2 238
ycts of vi,‘my[.: Ei'v.lwnt AL_
. Q03e 10 offIpoc
237
["i]6| 55| s 0 75 20 &
L 236
235
H7lss | 3
Probably Silty Sond . 32
Ftol Pi
2331 L
8.61 End of Borengle

Note:

Origingt Barehale wos drillad

ta depth 8.1 m on 1894 10 06
The Borehgie wos redrilled on
1994 12 08 1o depih 8.6 m to
instoll o prezometer.

1895 01 30
» GROUND WATER CONDITIONS
PIEZQ. GROUND WATER
NO. ELEVATION {Metres)
1 237.42

a+

5 xS_Numnnrs refar lo

Seanaitivitg

20
15¢-5 (%) STRAIN AT FAILURE




Winlatry of
Transpeortaifen o [ Foungation Dasign

Qntgrig
RECORD OF BOREHOLE No 2 ror1 METRIC
WP, 7-91-00 LOCATION Co-ords: N 4 785 229.0: € 768 754.0 CRIGINATED BY_BB
DIST__ 4 HwWY _6N B0REHOLI TYPL _Solid Stem Auger COMPILED BY _KA
DATUM _Gepndetic DATE 1994 10 06 CHECKED BY DD
it & Ll | DYNAMIC CONE PENEIRATION
SOIL PROFILE SAMPLES tu - - LA
ZV’ S RESISTANCE PLOT :iﬁnc :;‘TSTUR( t:ﬁﬁtﬂ :E REMARKS
= w | xZ| @ 20 40 B0 8D 10D EONIERT = &
o W = L . A L | w W w S
o= S5 ax z & L B
ELZV - Slp) ¥ Jlz5 © |SHEAR STRENGTH kPo —_—— GRAIN SiZIT
SEPTH DESCRIPTION w212 S| 321 % o onconemsto s miewd v R | v [DISTRIBUTION
K , |EC 2 | ® ouick TRIAIAL x LaB vanE ATER CONTENT (Z 3 (%)
241.0| Ground Surface ) L o 20 40 60 B0 00 10 20 30 kN/m ok SA SiCL
G.0 d
/'//
Clayey 50t to Siit ’ ,-'//
Some Sand, Tr. QOrganica 14
Brown, Maigt, Firm A
11855 | 8 240 e
239.7 1
h Sitt, Trece Send, trace QI
1L, ro . e i=}
Brown, wet, Loose ’ 2 S5 8 o ¢ 92 8
239.0
20 i 29
i 13| ss ! &
e ]ss) 2] X | 2.
[Lips]ss) 2y 0 78 18 4
r . 237
L' 6 ss i«
- F ' - 236
Silty Sand to Sond L
Trace Clay, Brown .
Very Loose to Compoct e
. ({17 ss ] 20 235
LT 234
Hrl e 5s 10
1 233
= 232
2317 Lt 9 55 24
$.3] Ena of Barehote
R

3 xS,Numbars raler to

+, :
Sensitivily

20 .
3545 (%) STRAIN AT FAILURE



@ Minlwtry of
Transpertalion : foundalien Design

Qrieria
RECORD OF BCREHOLE No 3 ror1 METRIC
W.p, _7-21-00 LOCATION Co—prds.: N 4 783 2550; £ 268 801.0 CRIGINATED BY. BB
sy 4 Hwy _8N BOREHOLE TYPE _Selid Stem Auger COMPILED BY KA
DATUM _Geodetic DATE 1994 10 06 CHECKED BY _..RO ...
. -3 Lt | DYNAMIC CONE PENETRAT
SOIL PROFILE SAMPLES wi = | RESISTANCE PLOT };Oi_ e LR I~
vl & gpe woswer  Lawo | =X | REMARKS
= P I T 20 w0 e 8 o0 |° CONIZNT z€
o= 22| = P —— *p “ i ~% &
R8Y DESCRIPTION Slgi | 2 25| © |SHEAR STRENGTH kPe e —— GRAIN SIZE
SERTH = ’ =2 - | 3 FR2] = Lo ynconenes + FIELD VANE DISTRIBUTION
HEIRS 9o ¢ WATER CONTENT (3 7 =
HE L | EC] Z | ok Rana o Lam vant ” 3 )
2387 | Ground Surfoce v = o 20 40 60 B8C 100 10 20 3¢ KN/ |GR sA SI CL
8.0 5
Cigyey Silt
Some Sand, Tr. Orgonics W 7] 239
Most, Firm |
M 1] 55 7 pen]
238.3 1A
14
2|85 4 238
3| ss | 18
237
Silt
Some Sand, Trace Cl
Brown to Crey il 4 55 18 l_
¥Yery Loose o Camopcl = ’
236
585 | 14 3 63 30 4
6] 55 { 15 235
234,27
5.5 bi
. 234
L7 55 ] 24
e Siity Sand to Sgna L 213
. Trece Clay, Grey '
Very Loose le Compoct T
: 232
2316 [ 8 s 4
8.1 Ena of Borchote
£
+.‘;. XS:Nuf"lhurs seler 1o 23

156-2 (%) STAAIK AT FAILURE

Scnsitivily >



Minlgtry of
Trensportabion

Foundation Design

Qntarto
RECORD OF BOREHOLE No 4 ror 1 METRIC
WP, . 7-31-00 LOCATION Co-orgs: N 4 785 156.0; £ 266 §47.0 ORIGINATED BY_SA
DIST___ ¢ HwY _BN SOREHOLT TYPE _Holiow Stem_Auqer COMPILED 8Y KA _
DATUM _Geodetic DATE 1894 12 Q6 CHECKED BY_DO
o o YNAMIC CONE PEMETRATION
SOIL PROFILE SaMPLES | R T NatuRAL - ‘
) 3 Emsnc MOISTURE, t:ﬂ:’,‘o »-_-—5 REMARKS
— z
gLV SESCRIPTION Tlg| w| 2 ]25] & [SHEAR STRENGTH kPo —_—— GRAIN SiZE
DEPTH it ‘ 212l =1 > 8% % | o unconFNeD + FIELD VANE - . ¥ |PISTRIBUTION
xlz S | EO] 2 | ouck TRMxAL  x LB vaNE WATER CONTENT (% s {z)
240.8 | Ground Surfoce U'i : o 20 40 60 80 100 10 20 30 kN/m|GR SA 81 CL
0.0 L 1
Mt 240
Mol 1 iss | e
AR R 239
ML 3] ss | 4
LiTt, 238
e s |72
IR 237
Sity Sond to Sondy Sit s ssy 25
Brown, Dry to Wel SHN N
V. Lovaeg to ¥, Dense N
Flt 6| ss| 22 236
g7 ss | 3
el 235
118 ]ss| 40
X
L 234
M9 |ssi3 233 0 56 40 4
A3 232
2312 Ltiho] ss 12
§.6| Eng of Borenole
i
3 _5 Numbasrz reler io

+

) Sensitivily

70
1565 (%) STRAIK AT FAILURE
imn




ulalatry of
Transparialion

Foundaton Dasign

Qntara
RECORD OF BOREHOLE No 5 rofr1 METRIC
WP _7-91-00 LOCATION Co—grds. N_4 285 129.0: E 266 604.5 ORIGINATED BY_SA
OIsT 4 HWY _EN BOREHOQLE TYREL _Hollow Stem Auger COMPILED BY _KA
DATUM _Geodetic DATE 1894 12 95 CHECKED BY__.DD
| c © L [ DYNAMIC CONZ PENETRATION
SOIL PROFIL SAMPLES EV’ 3 RESISTANCE PLOT ase wosorr bave | T | peMarks
1] 1] —
= w | 251 @ 20 s0 50 80 100 T covEw v &
2l Q1.2 2 ‘ i A
ELEV ZQCRIPT s ‘a_-' ) %5 =) SHEAR STRENGTH kP P Qe GRAIN SIIE
GEETH DISCRIPTION = % = N 8 % = 1o unconrngn + FIELD VANE - ¥ DISTRIBUTION
x| E o | EO L 2 | e ouick TRIAXIL  x 1aB VANE [WATER CONTENT (% s (%
232.6 | Ground Surface v z o 20 40 60 80 100 1020 30 KN/miIGR SA S1CL
0.0 PEol"
L 239
N rissdor
238
2 55 12
A&
3 S5 6 = 237
4 55 6
L 236
$illy Send to Sandy Sitt .
‘Trace of Cley, Trece of Grawvel L
Brown to Grey 3] 55 18 7 7713 3
Mot to Wet e
Loose to Compact
- 235
r. [ 55 20
? | ss 16 234
L 8 S5 1B
233
232
‘1 9 S5 17
b FAZ
r P
230.0 L 101] s8 16 L
9.6 End of Borenole )
By
1994 12 08
+ GROUND WATER CONDITIONS
PIEZQ. GROUND WATER
NO. ELEVATION (Meires)
1 2370
+3 1‘(S_Nur-m':mrs raler 1o

" Seasitivity

20
1545 (%) STRAIN AT FAILURE
1




Mialrtry of
Transparialion v Faungation Dasign

Qntorig
RECORD OF BOREHOLE No 6 1or1 METRIC
wW.p. _7-91-00 LOCATION Co—ords.: N 4 784 818.0; £ 266 750.0 CRIGINATED BY_SA
DIST 4 HWY _8N BOREROLE TYPE _Sclid Sterm Auger COMPILED BY _KA
DATUM _Geodetic DATE 1994 12 07 CHECKED BY __0D
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 . - s
S| S | FERTRCE BT PUSIC osTm  LOUO =X | REWARKS
5 i 20 40 80 s w00 | VR -4+ &
O f o = p
ELEV cccrip Gyl w | 2125 & [sHEAR STRENGTH kPa e et F | oRAN sz
OEPTH DESCRIPTION i = N 8% 7 | o unconFingD + FIELD VANE . - y  [OISTRIBUTION
zi= o | ZO Z | ouck TRKGAL  x 1AB vaNE [WATER CONTENT (22 5 (%)
240.0 | Ground Surface n : o 20 40 80 8O 100 10 20 30 KN/ kGR SA S1 €L
0.a kit
P ss 4 218
- Y
Uz sst 7
L 238
LT3 1SSy s g 79 11 2
[l 1] 237
Siity Sand te Sendy Siit <} 4] S8 31
Trace of Grovel bl
Grey, Wet L N
Loose te compoct . i
P s | ss g 238
s | ss| s
L 235
W72 ]3s] 8
i Bl 234
'l 85| s : 0 95 3 2
L 233
M s | ss| s
N 232
1. 231
2304 ti"1]10] ss | 16
9.5 | Eng of Boreholg
)
43 xS_NumDer: reler 1z

28
* Sensitivity IS‘%-S (%) STRAIN AT FAILUREL




Minigtry ol
Tranwpartation

Faundation Cuaign

Onigrie
RECORD OF BOREHOLE No 7 1or 1 METRIC
W.P. 79100 LOCATION Co—ords: N 4 785 181.0; £ 266 417.5 ORIGINATED 8Y_SA
DIST__4 HWY _8N BOREHOLE TYPE _Sciig Stem Auger, COMPILED BY __KA
DATUM _Geodetic DATE 1994 12 08 CHECKED BY 00
o bad DYNAMIC CONE PENCTRATION
SOIL PROFILE SAMPLES | & 2 | ressrance pLov = e M
w8 SIC wosTuRr  MOUR | o T REMARKS
- wizZ| n 20 40 60 BD 100 b CONTENT zg
3 o L 2 - i " n 1 ! wp w wL Dlil &
ELEV BESCRIPTION Eiglw | 21 25]| & |sHEAR STRENGTK kPa e GRAIN SIZE
DEPTH N ciZ2 2131338 T |0 uconenen + FIELD VANE - 4 7 [|PISTRIBUTION
x|z s [ EO| 2 | ouck tRmna = s vane WATER CONTENT (%) s (%)
237.7| Ground Surface 0 : = 20 40 60 80 100 10 20 30 | kN/mi|GR SA S! CL
0.0 4
///
//"
Silty Cigy With Some Sand /// 237
Brown, Moist ///< | ss s
Sof
oft id h 4
//, =
11 .
1] 2 ‘236
L ss | 2
235.6 i o-575]
2.1 L
I"il3atss| 2
235
IR
it 234
Tl s ] ss | 11
. 233
181 ss 7 ¢ 84 16 0
Sity Sond to Sondy Silt .
Brown to Grey w7 (3 B
Moist to Wet . 232
V. Loose te Compact .l
M8 !ss| &
LIl 231
. 230
Filfelss | s
f. 228
228.1 il ss | s
9.6} Ena of Berengie
o
+3 5 MNumpers relar lo

" Sensitivity

0
1505 (%) STRAIN AT FAILURC
0




Ministry of
Tranapariotion

foungalion Dwaign

Qnataric
RECORD OF BOREHQOLE No 8 ror1 METRIC
w.p, __7-81-00 LOCATION Comords.: N 4 785 219.0; £ 266 350.0 DRIGINATED BY_SA
DIST __4 HWY _BN 30REHOLE TYPE _Solid Stem Auger COMPILED BY __KA
DATUM _Geodetic DATE 1994 12 08 CHECKED BY... 0D
o [ DYNAMIZ CONE PENETRATION
SOIL PROFILE SAMPLES w : RESISTANCE PLOT S pLAST NATURAL ol -
2ul 5 STC wosigRr  MGUO |y T REMARKS
e vl 2Zl 6 ¢ 40 e 80 o0 | CONTENT zZ
Ol gl 2] = P —v——— b W B~ &
ELEV DESERIPTION O | W g ] = o SHEAR STRENGTH kPg — ——————— GRAIN SIZE
SEPTH - =S R 293 Z| T |o unconeneo + FIELD VANE - y [DISTRIBUTION
x|z L {EOF 3 |e auok TR x (a8 vane [WATER CONTENT (7 3 (%)
236.2 | Ground Surfoce n s o 20 40 60 80 100 10 20 kN/m {GR SA I cL
0.0
//‘ 236
Clayey Sit With Some Sand A7
Brown, Maoist b _l
Saft bg% =
235.0 2 I I
235
1.2 .
H'Mz]ss ] 3
L N X 234
2l ss s
.4 4 55 3 233
Pt s | oss 3
bl s 232
Silty Sand to Sondy Silt rot
Brown ta Grey .
Moiat to Wel Mo 6 55 19
¥. Loose to Compact RASR
. 231
LW 7] ss i 13
L & ss 7 230
AN 229
Hrfolss| s
'l 228
JIRN 227
2266 L") o] ss | a3
9.6 Enc of Borenots
4+

+3‘ 3  Numbers refer 1o
Sensilivity

20
1545 (%} STRAIN AT FAlLURE
1]




Minlatry of
Transpertalion

foundalion Jesgn

Qntqrig
RECORD OF BOREHOLE No 9 ror1  METRIC
w.p, __7=91-00 LOCATION Co—orgs. N 4 784 787.0- £ 256 780.0 CRIGINATED BY_SA,
DIST 4 Hwy _EN IOREHOLE TYP{ _Solid Stem Auger COMPILED 8Y _ KA
DATUM Geodetic DATE 1994 12 0% CHECKED BY__ 0D
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W.P. 9-91-02



PetoMacCallum Ltd.

CONSULTING ENGINEERS

LOG OF BOREHOLE NO. W1 N 4 784 778
E 266 845
PROJECT W.P. 9-91-02, HIGHWAY 6/53 STRUCTURES QUR PROJECT 89HFO73
LOCATION  Ancaster, Ontario BORING DATE October 18 & 19, 1999 ENGINEER P. Cullen
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN M. Rapsey
LIQUID LIMIT W,
SOIL PROFILE SAMPLES | SHEAR STRENGTH Cy & | Prasne i Wy GROUNDWATER
z EQ . . s . WATER CONTENT — W OBSERVATIONS
DEPTH BESCRIFTION % % & W 23 DYNAMIC CONE PENETRATION x| Wp w W, AND REMARKS
2 RS % Q| X |STANDARD PENETRATION TESTe| |0
METRES Sla|S|~ |5 BLOWS/0.3M WATER CONTENT % | Groin Size Distribution 7
GROUND ELEVATION — 242.80 o= Bz 20 40 60 &0 10 20 30 R SA Sl CL
SAND FILL : Compact, dark brown
to brown, fine to coarse sand,
some gravel, trace of silt 242
1] S5 |23
REh \ ®
becoming gravelly 241 2 ss | 30 49 42 7 2
Sl 85 | 29
-2.907] 240
SAND : Compact, brown fine to 41 ss] 18 < é 24 54 17 5
medium sand with gravel, some
silt 239 \
L
| 4.30- 5|55 |28
BOREHOLE TERMINATED AT 4.30m 238 Upon completion
of augering,
no free water,
no cave.
NOTES:
CHECKED 5%
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PetoMacCallum Ltd.

cCoONSULTINGEG

ENGINEERS

LOG OF BOREHOLE NO. W2 N 4 Tad 754
E 266 835
PROJECT W.P. 9-91-02, HIGHWAY 6/53 STRUCTURES OUR PROJECT S9HFO73
LOCATION  Ancaster, Ontario BORING DATE October 13, 1999 ENGINEER P. Cullen
BORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN M. Rapsey
LiQuip LIMIT W,
SOIL PROFILE - SAMPLES(,, SHEAR STRENGTH C, i e w; g’;ggg&"?ggg
£Q . : - : WATER CONTENT — W
DEPTH DESCIUFTEN, 2|8 ) 23 DYNAMIC CONE PENETRATION x| Wp W W, AND REMARKS
in @ = || & | oS |STANDARD PENETRATION TEST®| t———o— o
METRES l:j oy > t S BLOWS,/0.3M WATER CONTENT % Grain Size Distribution 7%
GROUND ELEVATION ~ 242.11 Q= 3z 20 40 60 80 0 20 30 GR SA Sl CL
SAND FILL : Compact, brown fine
to coarse sand, trace of gravel
and silt, dry
241
1SS |18
1,407 o A (?
becoming sand and gravel 2|1 ss | 25 / 64 26 a ]
240
3] 5SS |14 <
ol ——— 239
with black sand and gravel 4| ss |27 /‘-
3.60
SAND : Loose, brown fine sand, : 238 %
i 5] SS 7 x
-4 40 irni s—I-If.'_s'alurated )
becoming compact, trace 5 55 14 0 a5 10 s
s 0
of clay S o3y
[236
7] Ss |12 A
LJ
X
v N
-[235 ¥
X
S B|S5 |13 .
T 234
78.607] I
with trace of silt, gre; TR
' e (233
9| SS | 22
i L)
o230
[11.00] 1231
SILT : Dense, brown fine sondy
silt, wet
1230
10| SS | 43 >
229
[14.007 R ‘1228
becoming compact, some
sand, trace of clay, saturated
227 /
11| SS [ 12 / 39 0 13 83 4
226
16.50
continued on next page
NOTES:
Dynamic Cone Test carried out 3.0m west of Borehole.
CHECKED BY: 4%
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PetoMacCallum Ltd,

cCoNSULTING

ENGINEERS

?
LOG OF BOREHOLE NO. W2 (con £ R47EL e
E 266 835
PROJECT W.P. 9-91-02, HIGHWAY 6/53 STRUCTURES OUR PROJECT 99HFO73
LOCATION  Ancaster, Ontario BORING DATE October 13, 1999 ENGINEER P. Cullen
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN M. Rapsey
LIQUID LIMIT —_ W,
SOIL PROFILE - .S)4MPLE5[‘EM SHEAR STRENGTH Cy £ otes gt w; ggggg%”#gﬁg
b 4 A . - WATER CONTENT W
oEPTH BESCHE0N S| R S| w | S3 o cone peverraron «| W, W w, | AND REMARKS
in S % a ‘§>. STANDARD PENETRATION TESTe o
METRES 5 RIS BLOWS/0.3M WATER conTenT % |Croin Size Distribution %
GROUND ELEVATION o= Bz 20 40 60 80 10 20 30 GR_SA Sl cL
J SILT (con’t) : Compact, brown
17.00 —— 2925
silt, some sand, trace of clay,
saturated
bec_om?lg_gre_y, with occasional
thin layers of clay, medium to 224 12155 | 20 [
high plastic, W.T.P.L. 2
223
20.10 222
SILTS AND CLAYS : Compact,
layered brown silts and grey P 4
silty clays, medium to high // 221
plastic, W.T.P.L. /
131 SS | 10 .
¥
1 220
7 N
/
2320 219
becoming very dense/hard,
reddish brown to grey silt,
some clay, trace of sand 218
14| SS | 59 \ @éH 1 5 72 22
217
216
126.504
BOREHOLE TERMINATED AT 26.50m .
UPON REFUSAL TO AUGER. 215 Sf";ugce‘mg'e*f‘i"e
PROBABLE BEDROCK. water at 365,
NOTES:

CHECKED BY%




PetoMacCallum Ltd,

CONSULTING ENGEI!INEERS

LOG OF BOREHOLE NO. W3A b dod B33
E 266 B25
PROJECT W.P. 9-91-02, HIGHWAY 6/53 STRUCTURES OUR PROJECT 99HFO73
LOCATION  Ancaster, Ontario BORING DATE November 3 & 4, 1999 ENGINEER P. Cullen
BORING METHOD Continuous Flight Hollow Stem Augers and NQ Coring TECHNICIAN M. Rapsey
LIQUID LIMIT W,
SOl PROFILE - SAMPLES SHEAR STRENGTH C | e w; CROUNDWATER
34 . : : : WATER CONTENT __ W OBSERVATIONS
DEPTH DESCRIPTION S| Q| & w |83 [omame cone penermenon «| we  w W, | AND REMARKS
in % < % Q }5- STANDARD PENETRATION TEST @ P
METRES (] L |3 ] % 1 BLOWS,/0.3M WATER CONTENT % |Grain Size Distribution %
) GROUND ELEVATION __ 241.868 ~1E = 8z| 20 40 60 &0 020 30 GR_SA S cL
-0.20 TOPSOIL : Dark brown clayey e
.\ silt /
241
SILT_FILL : Compact, brown 1 SS |11 0
> 1.407] fine sandy silt, trace of gravel, 1 =
1
duip_ o 2401 2] SS 13
2.10 with seme clay
SILT : Loose, brown sandy silt, NS 8
-2.907 with gravel, trace of clay, moist 239 '\ 27 50 19 4
3013207 2
SAND : Compact, brown silty g il S i T Free WtOte:j .
|-3.704 i ] encountered a
fine tichrsi sand, damp L. 238 csa.
becoming saturated [ 5]1Ss |10
4.5 wig s:m-e_sn_t. thin layers of :
sandy silt, trace of clay #1287 6| SS |12 % - 0 86 11 3
x
15 x
i 236
2 o X
6. i i
-1 7} 55 |8 A %.
P x
{1235
T x
75 ol T,
11234
B ss |22 b
L)
233
9.0 9,30
SILT : Dense, grey sandy silt, 1T 9| ss |32 s
Wik . 232
10.5
231
230
12.0
10| SS | 38
229 T
iad [FE0) I 1228
with some sand, trace of clay i
227 /
15.0
11 SS 6 . o] 15 82 3
226
4m. heave in
augers at SS17
16.50
16.5
continued on next page 225
NOTES:
Dynamic Cone Test carried out 3.0m west of borehole.
—'/
CHECKED akg
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PetoMacCallum Ltd,

ENGINEERS

cCoONSULTINGEG

F
N 4 784 B33
LOG OF BOREHOLE NO. W3A (con't
E 266 825
PROJECT  W.P. 9-91-02, HIGHWAY 6/53 STRUCTURES OUR PROJECT 99HF073
LOCATION  Ancaster, Ontario BORING DATE November 3 & 4, 1999 ENGINEER P. Cullen
BORING METHOD Continuous Flight Solid Stem Augers and NQ Coring TECHNICIAN M. Rapsey
LIQUID LIMIT ——__ W,
SOIL PROFILE SAMPLES S‘HEJ;‘; sm;«sm 7?, o % Lsarsrisenn w: CROUNDWATER
DESCRIPTION ol 3| EQ T WATER CONTENT — W OBSERVATIONS
DEPTH = = L Ly d; DYNAMIC CONE PENETRATION x Wo W W, AND REMARKS
in W S |9 & | oF |STAVARD PENETRATION TEST o
UETRES g é S| R |5 BLOWS,/0.3M water cowtent % |Grain Size Distribution %
GROUND ELEVATION = Bz 20 40 60 80 10 20 30 GR SA Sl cCL
117,001 SILT (con't): Dense, grey silt, 225
some sand, trace of clay, wet
bearr;tg_co:puct. saturated :
with trace of fine sand 224
12 SS | 21
1223
| [222
20.10
SILTS AND CLAYS : Stiff, grey
silts and silty clays, layered, r
medium to high plastic, W.T.P.L. // 221
qd
13] SS [ 12 L] 0 1 47 52
220 h—®
A
i
219
{2320 L/
becoming dense, predominantly /
reddish brown to grey silts, 218
non plastic, with occasional
inclusions of grey silty clay, L
wet ,/ 14| SS | 44 \
V217 = .
Upon completion
of augering,
b no free water,
25.904 4//’;/ 216 no cave.
BEDROCK : Dolostone <//\
N
R 15| RC 1550| 95 | 87 [100
//\} 215
D
\4/ End of Hun
//’\\ Start of Run
><\ 214
KK 16| RC 1450 97 | 73 [100
TN
n
28.904 X213
BOREHOLE TERMINATED AT 28.90m
o
- W ge
212 - g | EC
E|l% =
ZE|[Gue | 4z
—|m@ E%
o &5
o
NOTES:

CHECKED 8Y: ﬁ""




4.5

6.0

PetoMacCallum Ltd,

CONSULTING

ENGINEERS

LOG OF BOREHOLE NO. W4 B B SER: BS
E 266 827
PROJECT W.P. 9-91-02, HIGHWAY 6/53 STRUCTURES OUR PROJECT S9HFO73
LOCATION  Ancaster, Ontario BORING DATE October 15, 1999 ENGINEER P. Cullen
BORING METHOD Continuous Flight Sclid Stem Augers TECHNICIAN M. Rapsey
LIQUID LIMIT W,
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy w | B w: GROUNDWATER
= EQ . ‘ . n WATER CONTENT —_ W OBSERVATIONS
DEPTH GERCIERAN 2 2 & W 2§ DYNAMIC CONE PENETRATION x| Wp w W, AND REMARKS
in Wl S [Q |& | oF [STANDARD PENETRATION TEST
METRES & M ER ISR ET BLOWS /0.3 WATER CONTENT s | Grain Size Distribution %
GROUND ELEVATION — 243.37 o[ = @z 20 40 60 80 10 20 30 GR SA sl cL
-0.25 | TOPSOIL : Dark brown clayey E243
_\ silt /
SILT FILL : Hard, brown silt, some
-1.40] clay and sand, trace of gravel, 242 ! Ss |30 / P 10 2 +7 18
. slightly plastic, D.T.P.L., mottled
\ dark brown 2 |SS|10 @
2.10 b;or_n.in?c:mpoct, non to 241
- ] slightly plastic J
2.60 3 [ss] 3 b
| 3,10 SAND FILL : Very loose, dark
- brown fine to coarse sand, 240 4 | SS9
trace to some silt, damp
-3.70+
SILT : Loose, brown silt, trace
4,30 of fine sand, damp 239 5 |Ss| 2 }Q o 73 118 8
SAND : Compact, brown fine
sand, some silt, trace clay,
faintly stratified, dry to damp
b;o;ng_v;y loose, trace of
silt, not stratified
Upen completion
BOREHOLE TERMINATED AT 4.30m of augering,
no free water,
no cave.
NOTES:
CHECKED 5%




PetoMacCallum Ltd.

CoONSULTING ENGINEERS

LOG OF BOREHOLE NO. E1A N 4 754 786
E 266 873
PROJECT W.P. 9-91-02, HIGHWAY 6/53 STRUCTURES OUR PROJECT 99HFO73
LOCATION  Ancaster, Ontario BORING DATE October 18 & 19, 1999 ENGINEER P. Cullen
BORING METHOD Continuous Flight Sclid Stem Augers TECHNICIAN M. Rapsey
LIQUID LIMIT W,
SOIL PROFILE - SAMFLESEM SHEAR STRENGTH Cy g | e wf, g’;‘ggﬁfjﬁ gﬁ’;
Q 1 . . - WATER CONTENT — W
DEPTH PESCIIFHIEE S| 8|5 '33 DYNAMIC CONE PENETRATION x| W, W W, AND REMARKS
in o< g & | &2 |STANDARD PENETRATION TESTe| p—o—
METRES Sla|S| < |5 BLOWS/0.3M WATER CONTENT % | Grain Size Distribution %
GROUND ELEVATION — 243.14 ~lg]=® @z 20 40 60 &0 o 20 30 GR SA Sl CL
-0.20 TOPSOIL : Dark brown clayey BT
‘\ silt /
SILT : Stiff, brown clayey silt,
-1 4071 trace of sand, slightly plastic, 242 1 Ss_| 10 I }D
- APL.
R 2| ss <] 0 2 91 7
becoming loose with trace of U
2.10 clay, faintly stratified, damp —/_ 241
) g0  SITS AND SANDS : Loose silts and 3]185] 5 -
‘ fine sands, occasional layer of {240 ?
\ silty clay 4| ss| 35 \'\ @S\ 0 80 10 10
-3.704 b:;mﬁg_de"r;e, predominantly
fine sand, trace to some silt, \
_4.30.] stratified, dry 239 5| 55 | 48 .
\ with trace of silt ond clay /
BOREHOLE TERMINATED AT 4.30m 238 Upon completion
of augering,
no free water,
no cave.
NOTES:
CHECKED BY: i
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PetoMacCallum Ltd.

CoONSULTING ENGI!NEERS

LOG OF BOREHOLE NO. E2A g4 78 50
E 266 865
PROJECT  W.P. 9-91-02, HIGHWAY 8/53 STRUCTURES OUR PROJECT 99HFO73
LOCATION  Ancaster, Ontario BORING DATE October 18 & 19, 1999 ENGINEER P. Cullen
BORING METHOD Continuous Flight Hollow Stem Augers and NXL Coring TECHNICIAN M. Rapsey
LIQUID LiMIT W,
SOIL PROFILE - SAMPLESE - SHEAR STRENGTH Cy i o s W;L» ggggg%? f gg’;
. * L s WATER CONTENT W
DEPTH DESCRIPTION % S & Ly 23 DYNAMIC CONE PENETRATION x| W, W W, AND REMARKS
in Bl 4 §> STANDARD PENETRATION TEST®| p——0— o
METRES i 5 LS & g BLOWS,/0.3M WATER CONTENT % |Grain Size Distribution 4
GROUND ELEVATION 243.63 o= | @z 20 40 60 80 0 20 30 GR SA 3§ CL
- 0.20- TOPSOIL : Dark brown clayey et
—\ silt J 243
SILT : Stiff, brown clayey silt,
- 1.40] trace of sand, slightly plastic, ! S3S 12 [ .{
- D.T.P.L. 2472
R 2[ss | 9 o 3 90 7
2.10 with trace of clay, non to
slightly plastic, wet
\ 11
corming very stff. wi 241
B n becoming very stiff, with layers 3| SS |20 |
2.90 of fine sand, trace of silt, Y B Q/
\ 9 / 4] ss |100
| 3.70] SILTS AND SANDS : Very dense, 240 L]
brown fine sandy silt and fine /
e sands, layered, dry 5] SS | 39 /u 0 79 18 3
. b_e-cc;irE d_ense. predominantly 1239
sands, some silt 615ss 16 0
l:::a-;in;_ ;rnpuct, with
- 5.607] occasional layers of silt, wet 238
b;:c:n.‘\r—n; l;_ose, trace of
clay, saturated 71 SS 7 lg
237
236
8 1SS |11 0 85 10 5
O]
235
L IS : 234 9] SS |18
becoming compact, grey, L
predominantly silts
233
100y
becoming predominantly fine
sands and silts, saturated
SS | 17
L)
SS | 8 I 0 51 44 5
L3
16.50 297
continued on next page
NOTES:
CHECKED .9%4%
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PetoMacCallum Ltd.

CONSULTING ENGINEERS

P)
N 4 784 803
LOG OF BOREHOLE NO. E2A (con't
E 266 865
PROJECT  W.P. 9-91-02, HIGHWAY 6/53 STRUCTURES OUR PROJECT 99HF0O73
LOCATION  Ancaster, Ontario BORING DATE October 18 & 19, 1999 ENGINEER P. Cullen
BORING METHOD Continuous Flight Solid Stem Augers and NXL Coring TECHNICIAN M. Rapsey
LIQUID LIMIT W,
SOIL PROFILE - S/J..'m";f_.&‘_':‘Eh SHEAR STRENGTH Cy Mt - w; g g gg 'g 34 ;4;‘ Agg’;
4] - g . : WATER CONTENT — W li
DEPTH DESCRIPTION SR & L 'ég DYNAMIC CONE PENETRATION x| W, w W, AND REMARKS
in % = g [N E:- STANDARD PENETRATION TESTe
VETRES il Il e | BLOWS, /0.5 WATER CONTENT % | Grain Size Distribution %
GROUND ELEVATION o= gz 20 40 60 80 10 20 30 GR__SA Sl cL
L7 001 SILTS AND SANDS‘ {con't) :
Compact, grey, fine sands and
silts, saturated
R S 226
becoming predominantly silts
12| Ss | 18 Ji
LJ
225
224
2010(f
becoming dense, with fine
silty sands, trace of clay 223
222 [13] SS | 38 0 50 45 5
221
23.207
SILTS AND CLAYS : Very stiff, 220 [
brown silts, with distorted
layers of grey silty clays, ;§
medium plastic, W.T.P.L. 219 [14] 55 | 24
//
A
.7141218
26204
becoming predominantly silts 217
Upon completion
218 \ of augering, free
water at 5.47m.
128.00 15| S5 | 70
BEDROCK : Dolostone /\\\
= K215
@,\ 16| RC 1500| 93 | 83 |100
%
7
\)/\\ 214 End of Hun
\//’<\ Staft of Run
K
//‘/\\ 17| RC 1500100 | 83 | 100
AN
\/\7> 213
31.00] o
BOREHOLE TERMINATED AT 31.00m
212 5 B
~|& ';ZN
ZE gl-\ aQ~|z—
= B[S
=287 28
o 2
=]
©
NOTES:
CHECKED BY: é?:,




PetoMacCallum Ltd.

cCoNSULTINGE ENGINEERS

LOG OF BOREHOLE NO. E3A N 4 784 840

E 266 861
PROJECT  W.P. 9-91-02, HIGHWAY 6/53 STRUCTURES OUR PROJECT 99HFO73
LOCATION  Ancaster, Ontario BORING DATE October 15, 1999 ENGINEER P. Cullen
BORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN M. Rapsey
LIQUID LIMIT W,
SOIL PROFILE SAMPLES SHEAR STRENGTH C ] B W; CROUNDWATER
= 34 : . . . WATER CONTENT — W OBSERVATIONS
DEPTH BESCRIPTION 2R &5 Ly Sg DYNAMIC CONE PENETRATION x| W, W w, AND REMARKS
in % < g Q §> STANDARD PENETRATION TEST® e . . .
METRES L.fj E 3 [ 3 BLOWS,/0.3M WATER CONTENT % |Grain Size Distribution %
5 GROUND ELEVATION — 243.67 o= @z 20 40 60 &0 1020 30 GR__SA s cCL
0.25 TOPSOIL : Dark brown clayey silt/ ::‘::‘
& 243
SILT : Compact, brown silt, some
clay, trace of sand, slightly 1 SS | 20
[1.407] plastic, D.T.P.L. / @)\
1.5 _———— 242
becoming loose, khaki brown, 2| Ss 9 o 3 8z 15
trace of clay and fine sand,
non to slightly plastic, moist,
occasional thin lenses of silty r1241] 3 SS 10
2,907 clay
3o —_— o
3,40 with thin layers of brown clay 4 | SS 6
-3.70-]  SILTS AND SANDS: Loose, brown 240
silts and fine sqr)ds. trace of 5 ss 5 o 47 58 54
—4.40 clay, layered, moist T .
%5 with layers of clays H | 239 "5 55 | 24
beE:rn_irlc_l_c;pact -
[2803) e ||| 238
becoming predominantly sands, e
6.0 saturated ol 7 SS 18
|23z
78 9IRS TR T EE | 48 é‘
it fass
9.01"9.207] .
becoming brown to grey, : 0 37 57 6
predominantly sandy silts, i 234 L L 1
trace of clay
105 233
110171
becoming predominantly sands :
232
12.0
: 231 [10] SS 13 ®
13.5 S o230
<229
15.0
1228 11 SS | 15,
16.50 S
165 ./ 227
continued oh next page

NOTES:

CHECKED BY: 4&'




PetoMacCallum Ltd,

cCoNSULTING ENGINEERS

£
N 4 784 840
LOG OF BOREHOLE NO. E3A (con't)
( E 266 861
PROJECT  W.P. 9-91-02, HIGHWAY 6/53 STRUCTURES OUR PROJECT 99HFO73
LOCATION  Ancaster, Ontaric BORING DATE October 13, 1999 ENGINEER P. Cullen
BORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN M. Rapsey
LIQUID LIMIT W,
SOIL PROFILE - SAMPLE&; - SHEAR STRENGTH C gy I s gg gggﬂ#ggg
L k 4 L WATER CONTENT __ W
DEPTH BEECHIFTION % 2 & Ly 23 DYNAMIC CONE PENETRATION x| W, w w, AND REMARKS
in SIS §> STANDARD PENETRATION TESTe| H———o—
METRES e IR T BLOWS,/0.3M WATER CONTENT % |Grain Size Distribution %
- GROUND ELEVATION g2 @z 20 40 60 80 10 20 30 GR SA Sl CL
SILTS AND SANDS (con't) :
17.10 Compact, brown to grey silts
and fine sands, layered,
saturated 226
18.0 be:;nawg_[ar;ominantly silts, 2155 115 0 6 g8 &
trace of sand and clay O
225
19.5 224
2000
becoming dense, brownish grey,
some fine sand 223
21.0
299 73] ss | 32 s
22.5 221
123.204
SILTS AND CLAYS : Very stiff, 220
layered grey silts and silty |
24.0 clays, high plastic 41
// 1
29g [14] SS | 26 H [V 72 28
Y
L
25.5 218
%
A 217
27.0
r A1216
28.004 /1
BOREHOLE TERMINATED AT 28.00m ‘ Upon completion
285 UPON REFUSAL TO AUGER. 215 of augering, free
PROBABLE BEDROCK water at 5.53m.
30.0
31.5
330
NOTES:
2
CHECKED By 7




PetoMacCallum Ltd.

CONSULTING ENGINEERS

LOG OF BOREHOLE NO. E4 N. # 7a# 856
E 266 856
PROJECT W.P. 9-91-02, HIGHWAY 6/53 STRUCTURES OUR PROJECT 98HFO73
LOCATION  Ancaster, Ontario BORING DATE October 15, 1999 ENGINEER P. Cullen
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN M. Rapsey
LIQuip LIMIT W,
SOIL PROFILE - SAMPLEE; = SHEAR STRENGTH Cy | w; gg ggg’% }4 Oﬁg
W L + L = WATER CONTENT W
DEPTH DESCRIPTION 2R i W 33 DYNAMIC CONE PENETRATION x| W, w W, AND REMARKS
in g = g Q §> STANDARD PENETRATION TEST @ P
METRES 3 a = t S BLOWS,/0.3M WATER CONTENT % Grain Size Distribution %
GROUND ELEVATION 244.00 o |2 az 20 40 860 80 10 20 30 GR SA Sl cL
0.25 TOPSOIL : Dark brown clayey silt ===
SILT : Compact, brown sandy silt, 11 243
some clay, slightly plastic, i 1SS |19 (- 0 38 46 16
71.407] D.T.P.L. J1] / K
becoming loose, trace of 242 2153 9
sand, non-—plastic
3 | SS 6 H 0 2 82 16
241
4 |58 |15 %
|-3.704
SAND : Loose, brown fine sand 240 =TEE 5
L]
-4.30+ ~_ Some silt, wet
BOREHOLE TERMINATED AT 4.30m 239 ——1 Upon completion

of augering,
no free water,
no cave.

NOTES:

CHECKED 9:/.-4@/




W.P. 5-91-01



Mindeiry of

Trerspartation Faundatien Design
Urtarta
RECORD OF BOREHOLE No St 10F 2 METRIC
W.P. _5-91-01 LOCATION Co-ordy N 4 785 4190 £ 266 5854 ORIGINATED BY_DR
DIST__.4 HWY _403 BOREHOLE TYPE .HS Ayger COMPILED BY_ BB
DATUM _Geodetic DATE 94 02 25 CHECKED BY_ .86
o DYNAMIC GONE PENETRATION .
SOIL PROFI SAMPLES Y WA
L LE E‘" I |RESSNCEPLOT > PATC  woemr  LOUO ,__"g REMARKS
ks ngw zcweosowow“:“‘"g; &
- =} ; A : A > P L g
ELEY DESCRIPTION 18l |3 | 28] & [snear stReNTH ko DSTRIBUTION
DEPTH HIZiE | 5| 83| % | o unconanen + FIELD VANE ¥
3E 2 [88] & | ousx musw  + ve e IWATER CONTENT (%) s (%}
2485 Ground Surface » £ . 20 40 60 BO 100 20 40 60 [kN/m[cRsA sicL
0.0
248
1|55 | B
ST 244
Troce Sand 2 | 58 30
Troce Cigy
HBrown 242
3155 | 5
Loose to Very Darse
o C 0 94 6
2308 4| 855 | 25 240
6.9 .
LTl s ¢ ss | P 3 76 (21)
r : |4 m
NI ERERES
SAND to SILTY SAND .
> 1+ hnad
Oc¢casional silt zonen L hd % 6
Trocs Clay 2] ss [ =
Grey Eals
Looss tc Dense LM B 55 38 234
W91 ss | a2
4 pAY]
|10 ss | 28 g 0 47 5¢ 3
. 230
4 4 -
M.[111] ss [ 228
276.7 b H
19.8 e
it 228
"5 1z 55 [ 28
: N 224
SANDY SWT to ST i
Trace Clay 1
Grey 1
[f13]ss|o- =22
Compact to Denss ', +
! 270
_______ r';‘f
Oce. rd rod el it ’
yare R (| Ad14 ] s5 § 38 b o 1 (99
181 28
216.0 ‘4 _______ o ,4
30.5 N .
I" Continued T ——— Continued

" Senafivity

2c
1568 (X) STRAN AT FAl

LURE




Minletry of

Trarmpartation Fumtrhribon Danign
Ceterie
RECORD OF BOREHOLE No S 2or2 METRIC
w.p, . 5z81-00 LOCATION Co-ords N 4 7B5 4190 f 266 5654 CRIGINATED BY_DR
DIST__4 HWY _403 BOREHMOLE TYPE _HS Ayger COMPILED BY 8B
DATUM _Geodetic DATE 94 02 25 CHECKED BY__ 88
o DYNAMIC TONE PENETRATION
NP b
SCIL PROFILE SANMPLES Ew X | RESSTANCE PLaT > e N e :g REMARKS
5 B ER1 20 40 80 80 w0 b T T T &
o =] 0 K o A ; L y
Eev 18y |3|25| & [vea smovem o el P T
DEFTH stZ2i = | 3| B3] % o unconanen + FIELD VANE ¥
Z12| |7 |88 S |+ ouox muoe e wwee WATER CONTENT (X)) Jo®
‘[ Continued w F o 20 40 60 B0 100 20 40 60 kN/m jGR SA St CL
30.5 ’ 37 IR T
SARDY SILT to  SLT b 4
Trace {loy PR
Very Locss ta Derme '«CN
QOceégsional Cobbles h
Probable Boulders A 214
213.3(** 13

1

33.2| End of Borehole

» Disturbed Sampie

*+ Proboble doiagtone bedrock

2+ Groundwoler level not
stobilized

8 . Numba 1 ]
+3 x ottty b 1545 (%) STRAIN AT FAILURE



Minketry of

Tranepartaiion Faundallen Design
Cnterio
RECORD OF BOREHOLE No P1 vorz  METRIC
w.P. 5-91-00 LOCATION Co~ordy N 4 78BS 4436 E 768 548.3 ORIGINATED BY DR
DIST hJ HwY _403 BOREHOLE TYPE _H3 Auger COMPILED BY B3
DATUM _Goodatic DATE CHECKED BY . ...BR.. ..
SOIL PROFILE SAMPLES & L | OYNAMIC CONE PENETRATION .
Za| § |G R AT wommm W0 | 3 | REMARKS
5, wilx3| o 20 40 e s 00 [0 ™ 0 28 &
< 2l 2 , A A A :
ELEV. DESCRIFTIO Tlwlw | 3| 25| S [SHEAR STRENGTH KkPa | B PN
DEFTH 1oN 2121 =215 {881 < |o unconanzn + FIELD VANE T & DISTRIBUTION
iz z (SO T [ ouox mana o« ue vane WATER CONTENT (2} s = .
245.8| Groynd Surface % : o 20 40 60 B8O 100 20 40 60 kN/m|GR SA S| CL
0.0
SAND
Troce /Some St 1 s
'émca Gravel
rown s
Yery Looss to Loose 2 3 z 244
242.9| (Fil Matericl) 355 6
8 ?;anDl sht 4 0551 1 ° o 88 (3%)
Troce Grovel 242
2415 Compact 5 ! 85 10
4.3
ST 8¢ S5 | 13 o D 6 83 8
Troce Sand
Trace CI 7155 )16
Brown i 240
236.9] compact B | 85 | 27 b 0 3 B5 12
69
9 | s5 60 238 - a 75 (17}
Fidem ;_
SAND to  SILTY SAND o 55 155
Trace Grove! 236
Troce Clay
Gray 11185 [ 22
Compaet to Yery Dense 234
12| 55 [ 18
232
13] 85 1 16
230
278.3 IDEREE b 0 &2 (38)
17.5 228
15} 85 § 10
126
SANDY ST o SUT
Trace Clay
Grey 161 85 [T 20 226
Compact to Very Dense
222
gt 220
Occosi [« ]
ccesional Cobbles )
Probabia Boulders . 13 218
.*321
&7
o
S ,
y 16
nss| [ @
xs [T i ‘f i
Onfjnued L3 Hurmnery refer to 0 Conflnued




Winiewry of

Trarmporialion Foundatlan Dwesign
Qntarie
RECORD OF BOREHOLE No P1 2 0F2 METRIC
w.p, _5-91-00 LOCATION Go-ords N 4 785 4436 [ 286 548.3 ORIGINATED BY_DR
DIST 4 HWY _403 BOREHOLE TYPE _H3 Ayger COMPILED BY __B8
DATUM _Geodetic DATE 94 07 21 CHECKED BY B2
o 5 DYNAMIC CONE PENCTRATION
SOIL PROFILE SAMPLES EV‘ 3 | Aesismance pior s o oo .:% REMARKS
k= w | FE| » 20 40 60 80 100 CoRTRNT = &
S| e w | 2, e Wp W W | D%
ELEY DESCRIPTION lgte ; 5| 2 [sHear STReNGTH kP D??‘?é?aus#o:n
DEPTH e I > | 351 < |e unconemeo + FIELD VANE ¥
] é 3 [ 2 [ B9 § | ovox mwna  x s ane WATER CONTENT (%) , (%)
A Continued o E 4 20 40 60 BO 100 20 40 60 | kN/mlR sa SiocL
30.5) JUsady ST te S0 P 17 s [ 79 — ° T 2 B4 i4
Trace Cig L
Oce. Cobbles Prob. Bouiders ¥ 14
2138« Campoct to Vary Dense L - P
320 End of Borehow Ry

+ Probuble dolostone bedrock

L3 % Numbers refer ip 20,



Winieiry of

Tressportation Tuindatien Design
Qrirerio
RECORD OF BOREHOLE No N1t yorz  METRIC
W.P. _.5=8t.00 LOCATION Cowords N 4 785 467.B E 268 521.0 ORIGINATED BY_ DR
DIST 4 HwY _403 BOREHCLE TYPE HS Auger COMPILED BY .. BE
DATUM _Geodetic DATE 44 02 24 CHECKED BY....BE__
&« DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Em % RESISTANCE PLOT s NATURAL }ﬁ_,” )...E REMARKS
PUSTC  woermome b
= n 1xZ| v 20 40 e B3 100 coTENt z8 x
3 - e g = ; A f . r wp w w, = ¥
ELEY DESCRIPTION k] g g ga S |SHEAR STRENGTH kPa D?;{?};TBUS"I!%:N
12| = | > | 851 < | © UNCONANED + FIELD VANE e
DEPTH SI2| 7 17 | 281 2 1. avek ool = Lag wane [WATER CONTENT (%} Jo®
2487| Ground Surface & zle d 20 40 60 80 100 20 40 BC | WN/m|cRsA S CL
0.0
246
T 85 | 3
SILT ’
Trace Sand 244
Troce Gruvel 2 55 43
Troce Clgy
Hrown
Compact to Very Dense 3| 58 47 242 § 6 82 6
4 | 55 | 50
240
% | 55 | 1B
2383
B.4 r . 238
[-1] 81t 55 [ 75 o o 75 (29)
SAND ta SITY 18k
SILTY SAND A 238
Truce Ciay LI i
Red Brown 11
Loces to Very Dense s T T 21 Y )
r ’ = = 23‘
. 232
L 2%
e [ss] 7
1%y ¢ 50 (50
2976 Jtwiss t 13 228 L (50)
e
19.1 gl
‘HTilss [ v
M, 1 226
SANDY ST te SLT =T
Tmce be 4 ‘ o]
Grey LM 224
Locwe o Very Dense A
FlLil1a]ss | 8 272 a 0 3 B6 11
il 220
P f
WA ss | 70 | /13em}
L 218
“““““““ 3
Occaslong! Cobbles v q'-
Probabie Bauiders ‘;jh
2162f 4] ‘J
x2 " Continued I" Continued
0
43, 5% Mumbers refar do 00 (%) STRAIN AT FAILURE




Winkeiry of

Trarmporiation Foundgation Design
Omiorto
RECORD OF BOREHOLE No N1 METRIC
WP, _5-91-00 Co—ords N 4 785 4678 F 266 521.0 ORIGINATED BY . OR |
pIsT___# HWY 403 BOREHOLE TYPE _HS Auger COMPILED BY B8
DATUM _Gecdetic CHECKED BY__.BB
o« CYNAMIC CONE PENETRATION
SOIL PROFILE EW g RESISTANCE PLOT a0 :; REMARKS
= w | 25| @ 20 40 60 B0 100 Z8 &
3 o g o= > L A f f i wL D;
ELEY DESCRIPTION el = 5] © jSHEAR STRENGTH kPo gfgz?;rsusrglzoﬁ‘
DEFTH 3 > | 25| & [ unconrnen + FIELD VANE ¥
. HE L | EO E  QUCK TRUKAL  » (AB vaNE  [WATER CONTENT (2) N (%)
A Continued G F o | 20 40 so B0 100 kN/rT|GR SA SI CL
30.5 v N 15 3] 21 0 o (100)
OY SWT to SLY 7]
Occazions! clayey silt loyers E:
Crey 3
2936] o Loowe to Very Dense <§ ‘
33.1{ End of Borehole 7R

* Proboble dotostons bedrock

+3. x!_,Numb-rs refer to

LI H T

20
18-0-5 (%) STRAIN AT FAILURE




W.P. 277-99-01



} F ot it o . D_.ﬂ

RECORD OF BOREHOLE No 3 vor1 METRIC
wpe _Z77-99-01 LOCATION Qi—ordy: N4 785 QG20 © 265 7194 QRIGINATED BY. TS
DIST_GR Wy GlNew)  _ BORCHMOLE TYPE _HS Auger, BX Gora COMPILED BY QL
DATUM _Gandatic OATE Sop 28 1999 CHECXED avy__ 15
SOIL PROFILE SAMPLES |G | 3 | Rremel COME PENETRANON - -
71 3 2. |nee e =] SF | rewanes
- iz 0 43 ¢ 100 inaiiall zg2
2l W el = - h ) N i -5 w L7y DE - 4
ELEY DESCRIPT:ON Sl w | 3|25 & [sHEaR STRENGTH kPq e~ GRAIN SIZE
SERTH S12l > 1851 < |0 uncownnes + FIELD VANE + |DISTRIBUTION
g2 2 (EC| 2 |® cuce mumal 5 Uz vang [VATER CONTENT (%] s {x)
241.9 | Ground Surace 2 : = b 40 &0 80 100 0 20 o “N/mloe sa 81 el
0.0 SILT, warme Sapd v
Brown [ 55 ‘ 241
Yary Loame bp Campazi
229.9 2 [ 855 0 ° 9 17 (%
2.0 .
M3 ss| 27
g PR
- . 358 Fi
__Brwn  L1USTEE [Tis © 6 Ba (12}
Grey M e [ 55 17T 237
| 4 4
| - C
with Croval, Derme” — T — " T T Mo s = = 38 85 (A}
TNF 238
L' e[ =5 [ &
SAND TO SILTY SAND Li" |
Very Loows to Cormpacy e 132
li*i{ e T 55 | 1 © o 8 (18
3 :-]
18 IBERE 231
o - L
tl, i1 | 58 ) -3 1 5 (48)
» |d 229
| N L :
Loz =2 Tz
(] 27
T s s
L
r - 225
hi L
L
M.11141 ss ]
¥ | 123
22321 1Mk
1%.8
221
151 S5 | a3
SILY
Gy Fil
Denms i Vasy Detea
18| 55 73 217 @ a o {100
! .
2184 - N
8.5 COLOSTANE BESROCK 215
Cray X7 17§ Ae | mec |- RGDeSEX
2138 Unwagthnrad 100%
28.0 | End of Borgholy
= WL Mgl Esicbiiohod

13 Numbes e b 2
*a ';::m-l,," * u&s (L) ST KT FAILURE



Tonsrmiutian Do igh

Qalarks
RECORD OF BOREHOLE No 2 tor 1 METRIC
W, 227-03-01 LOCATION. Co=prdyr N4 789 049 8- F 28R 7211 ORIGINATED BY. IS
0IsT.___CR Hyry _&_(Nmw} BOREHOLE TYPE _HS ayger, BE Gorm COMPILED BY __Qf
DATUM _Grodetic OATE Sep 37,1893, CHECKED BY. TS
$OIL PROFILE SANPLES | § | 5 | TNeMIC CONE PENEIRATION . -
«? | o wetwr WO E T
5lo| (]380 2 [ 5 o o w w [M S 40|50 RS
- = b w -
ELEV BESCRIFTION El|w | 3|SE| 8 |SHEAR STRENGTH Pa D M T F | GaN Sz
hesTH tFTo =2 132 &
HE E | > ] &5 | < |°© UNCONANED + FIELD VANE «+ |PSTRIBUTION
Z|2 3 | EC| 2 |*ovcx Ruxuy  » L vang  [WATER CONTENT (X} (x)
241,1| Ground Surfacs " B o 20 40 &0 80 100 10 28 2o EN/"'”J GR SA 5| L
0.0 -
SILT 1 [s5 7 « 240
Brown
Vary Laoss 1o Cernpoct 21 58 ) 12 5 12 69 §
Y] ss] 13
237.4 4155 [ 17 228 T ¢ 18 (B8
3.5 .
o Brewn sIss| 8
G L
i ¥ s
L 236
-: b 55 ] of
il 224
el ss] 2 4 o 7o (30
F 232
SAND TO SILTY SAND AN LR
‘-The 55 [ 14 _—
L= ° © s (M)
Li- 228
N
¥ory Loosw to Compnct 113
_______ < 228
Perac - 1iv3 ] s5 | a7
L 24
[l
.11« ] 55 1 34
"l 222
221.3 3
19.8
s
15] S8 | 34
<t o 2 B2 16
Grey
Conge o Yery Dmpsa
218
18| 55 | 96 ] n oo {148
2155 2 4
258 DOLGSTUNE GEDROCK
Cray 17 | Ro |REcw ROD~63 X
214.0 Unwegtharad 1noT
27.1
+ WL Mot Establianed

3 8, Mumbmrn ~fur fo
* " Sanaltivity

15:625 (X} ETRAIN AT FAILLRE




T " hh’

RECORD OF BCOREHOLE No 3 1oF 1 METRIC
WP __277-38-0) LOCATION Co—arda, N& 705 Q2B F 266 747.0 ORIGINATED &Y_T%
DIST cR HWY _& (Ngw) BOREHGLE TYPE _K5 Ayqer DX Core COMPILED BY QT
DATUM _Sogdetic, GATE S JQ. 1689 CHECKED BY __ 5.
x DYMaMIC CONE PENETAATION
SOIL PROFILE SAMPLES 2, = | Arsstance Pior S o S e
— n z xz a 0 0 g0 o 100 Lt Premerestiy = e REMARKS
Ji= 5 cg > L . ‘ i . ™ w " S k
eLEV 218w | 3125! & [Sfean stRencH o e | % | cram sz
DESCRIPTION 1512 SZi =
OEPTH 5|2 S gal = © UNCONFINED + FELD VANE J 7 |PISTRIBUTION
= z e E a ® CUICK TRIAXIAL ¥ LAD Vanf WATER CONTENT (ZJ s (x)
2420 Sround Surfaca n - o 20 & B0 Ba 100 10 28 3¢ KN/M GR 5A S5 cL
0.0 -
1 55 12
ST
Loces to Tompocl 2 35 3 240 nd ¢ a8 (D4
Brown a 5% 24
_______ . 6
2 3 8 0
4| 55 | 18
231.7 5 { &5 12 FAL] o7 [
4.3 .
Al e ] ss| 12
26
Mot 7] 88 [ 12 2
.: TRETREE 234 - 2 11 4c {45}
» b
g8 |85 | 7
SAND TO SILTY SeND - H 22
Grey b
17e 1
Loona {0 Campoet i 55 C
M- 238
Fl.M 1] 55 ] 8
iz s [ 7 228 A < 55 (30}
' o
F " C
Li“lg+a] 55 { 12}
L% 1 226
2237 181 224
m3 14155 | 28 o o 15 (as)
222
5] 85 | 20 o o 1 {39}
SHT 220
_Campael | —— e
Durea 18] 55 | 3¢ 105 78 e
Il
‘ 26
2147
7.3 COLOSTONE BEDROCK
Gy 4 17 | Ro {eEce 24 Roo-eaz
213.2 Unwaathersd r : coX
28,8 | €rnd of Bovreholn
» W Noi Estabiished

3 5, Numbwrs refor to 0
7 pemliivy * u.%a (%) STRAIN AT FaLINE



Foiaimde{lum Dmstig e

Onlaria
RECORD OF BOREHOLE No 4 rort METRIC
w.p, _RMT-94-g1 . LOCATION Co-ordw: N4 7B 00O 5 € 268 7456 ORIGINATED BY_T3
DIsT CR HwY 6 (Now) BOQREHOLE TYPE W3 Auger, JX Cors COMPILED BY _OT
DATU s _Gaodntia DATE Bei ) 1998 CHECKED AY TS
SCIL PROFILE SAMPLES | & [ o} | JTec Sons FENETRATION - e
a9l G TR LU |
bs m | FEZ| @ 20 4 e s T[S Dwr uw | B5 | REMARKS
. i - 4 i QE = A . . L ; vp - .L D . 4
ELEY DESCRIPTION Slal g | 3|25 2 [SHEAR STRENGTH ki = | GraN size
BEPTH == 313z & |-
|3 El=>lag]| % LNCONFINED + FIELD YANE + [PISTRIBUTION
=]z z | EC ; % OUICK TRUXIL Laf vane [WATER CONTENT (X)) tx)
240.8 | Greund Surfoce “ : o 20 4 60 80 to0 10 20 30 /e GR SA S5 ¢L
0.0 N I f
Y | 55 | 20 24
Brawn 2% 88 | 3 3
________ Q. 7
e =13}
_ 3185 | a - 9 12 T4 34
Compact to Cenas 4| 85 1 24
2585 S | 55 | 18 a
- ) ¢ B (82}
o aTss { s 26
M7 es |18
] 234
Widalss | 3 P o 8 (39
252
| ER N ET]
SAND TQ SILTY SAND .
Rondam Zorea of Sondy Sil Flfol 557 e 230 G 271 (79
tdd 1] 58 01
3 228
L'z [ == T 12 a 0o 9
Very Loosn lo Compoelf . 226
Denss M. 1
LT3t 88 | &
| : |-
Li 224
i3
) 16l 85 | 4
LI 5 212
2210 M
19.8
770
15] &5 ¢ 30
SILT 218
Crey
Qeane {0 Yary Denma
18] 55 | A% - 8 o o (100
2145
LER DOLOSTONE BEDReCK
Gray 17| RC {RECw 254 ROCm60 %
2134 Urverembharad 1cax
27.4 | End «f Borohole
+ WL No\ Enstablishzd

+3 S5, Nurmben raiw
" Seralivity

EY
1503 {N) STRAN AT Fastilie
G




Tt radertiort Duwigrs

" Sanaifiviby

14
1543 (X) STRAIM AT FAHLRE
1o

RECORD OF BOREHOLE No 5 tort  METRIC
w.P, _2¥7-pa-q1 LOCATION . Co-—orgy N47RS 0739, £ 254 836.0 QRIGINATED gY_TS
DIST._&R ___ WMWY 6 (Ngw}  @OREHOLE TYPE _HS Aupar COMPILED BY. DT
DATUM _Geodstic DATE —=20p 23,1339 CHECKED BY __T5 =
= i | UYNAWIC CONE PENETRATI
SOIL PROFILE SAMPLES E“ =l i L ] S E
o n|5Z] 4 0 © & & g | ww @ | 55 | REMARKS
ELEV 28| v | 3] 25| 2 sur sremeri o S 3 Y
5 DESCRIPTION lgls | I E2 2 EAR STRENGTH «Pa GRAIN SIZE
EPTH XL | > a5 S |o unconrna * FIELD YANE OISTRIBUTION
g 2 2 | E8] & [o ovox maow  + us e bATER CONTENT (x] 7 ()
246.7 | Ground Surface - ] 2 40 &0 8D 100 0 22 3o KN/ |oR 4 51 gL
0a
s
o NN “
2.y Yary Dernsa 3 35 7
27 ) ) g x ()
I 31ss | 32 238
L - 4 55 I
s 1 55 [ s
Brown M.l e | ss 2% 235
'"“‘""E“m;“—"“-‘- : %72 (%
| ] L
SMND TO SILTY SaND N EERN
Vary looms lo Compact L 234
4 ¥ | 58 | 2 P o a3 (1%)
_ 23z
2311 JFT TS | 6
8.0 | Et ol Boruhels
.
September 29,1399
w CROUND WATER CONDITIONS
PIEZO, GROUND WATER
NG, ELEVATION (Matraa)
1 3.3
+Sl b Mumies refur e



) FonirotiarTomr s ey

RECORD OF BOREHOLE No & 101 METRIC
WP, _177-88-% LOCATION _ Coogedo N4 7H4 308.6: £ 268 7694 ORIGINATED BY._TS
DIST__CR HWY 6 [(New) BOREHOLE TYPE _H5 auger COMPILED BY _ 0T
DATUM _Gqedetic DATE Qut 1 1999 CMECRED BY_T§
& TPaMIC CONE PENETRATID
SOIL PROFILE SAMPLES | & I e ™ “non -
=21 U 2 e wmmas U, T REMARKS
5 p{=g| 2 220 @ s & 100 comEr =2
—-]= ael =z ; . d . . w5 » - =§ -4
ELEY. DESCRIPTION T8 w g 25( 2 |sHEAR STRENGTH kPa e GRAIN SIZE
DEPTH el > | % 1o usconrmen 4 FIELD VAME ¥ DISTR.IBUT?QNJ
== ~ | EO| 2 v ouex wary  ~ Las vane [WATER CONTENT {x} . (%)
240.8 | Ground Sumoce 7 2 ; o 20 40 50 A0 100 10 10 30 N/ lem s s op
0.0 40 |
ST \ 53 5
ime
1.8 b 2; 88 5 ol ° 0 68 (3]
YTy 23e
e e 158 0 8 o s (11)
LS 88 L] o
Sre. ’ 236
Een M. T8 ss [ 2
——— e 1L
Cray
SAND TO SILTY SaND T TS T 230
Vary Lomee ta Cempacl H M '
b ' i
Wil a1 ss T 37 b 0 66 (M)
b PEY)
M - >
X5 B * ] 5_5-_ 16

8.8 | End of Borehole

Oclaber 1, 1899
« GROUND WATER CONDITIONS

FIEZO. GROUND WATER
NO, ELEVATION {Malres}
1 2.8

3 1, Numhes refer to ]
o gl 1:}5 (X) STRAIN &T FAILUNE



	20191223150052438_0001
	20191223150052438_0002

