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FOUNDATION INVESTIGATION REPORT
W.P. 80-76-00, Dist. 4, Burlington, Central Region
Queen Elizabeth Way, Ontario St. to Victoria Ave.
Proposed Culvert Extensions and Retaining Walls at Victoria Ave

1.0 INTRODUCTION

Strata Engineering Corporation has been retained by the Foundation Design Section of the
Ministry of Transportation, Ontario, under Consultant Agreement No. 4540-9193-089, to provide
geotechnical services comprising the drilling and sampling of boreholes to depths of 6 m close
to the future extremities of proposed culvert extensions within the existing right-of-way of the
Queen Elizabeth Way (QEW), to accommodate the future 6-laning of the QEW. The terms of
reference were to drill and sample one hole at each culvert end nearest to the right of way
fences on the north and south sides of the QEW, each hole to be accompanied by a dynamic
cone penetration resistance test. The culverts investigated under this assignment extend from
Ontario Street in the west to Victoria Avenue in the east and are numbered WC 137-08 to WC
138-01 inclusive plus an unnumbered culvert below Ramp E-NSR just east of Victoria Avenue.
At Victoria Avenue, four holes were drilled, two on the north side and two on the south side
of the QEW, for the design of foundations of proposed retaining walls which will help to
accommodate the future widening of the QEW without having to widen the existing grade
separation structure.

The terms of reference indicated that this report should provide only the factual data, comprising
logs of all holes drilled, with laboratory test results plotted on them, as well as to show the
borehole locations on supplied plans, with calculated north and east coordinates. Laboratory test
results were not to be plotted or included in this report.

This report presents the factual data obtained from this investigation. The Ministry of
Transportation, Ontario, is expected to provide in its contract a disclaimer to the effect that any
representations in tender documents have been furnished merely for the general information of
bidders and are not in any way warranted or guaranteed by or on behalf of the Ministry or its
consultants and subconsultants, or the consultants’ and subconsultants’ employees, and neither
the Ministry nor its consultants’ or its employees shall be liable for any representations negligent
or otherwise contained in the documents.

This report has been prepared solely for use by the Foundation Design Section of the Ministry
of Transportation, Ontario with whom we have entered into a contract and there are no
representations of any kind made by us to any party with whom we have not entered into a
contract,



2.0  SITE AND GEOLOGY

The project is located between Ontario Street and Victoria Avenue in the Town of Lincoln. The
terrain through the project limit is flat. The geology of the area consists of Queenston Shale of
Upper Ordovician age overlain by glacial deposits consisting of both cohesive and non-cohesive
tills.

3.0  FIELD AND LABORATORY WORK

The field work commenced on 1994 02 15 and was completed on 1994 03 12. A total of 54
boreholes, each accompanied by a dynamic cone penetration resistance test, was put down at
locations as shown on appended Plates C3-17 to C3-22 inclusive. All drilling was performed
using a bombardier mounted CME 55 drill rig. The hole locations were tied in to the existing
culvert ends either below the QEW, or where these were not accessible due to snow
accumulation, by reference to culvert ends visible below the north and south service roads.
Burlington District forces provided traffic protection for the holes drilled on the north side of
the QEW at Victoria Avenue. At all other hole locations, traffic protection was not required
since there was sufficient space between the end of the existing culvert and the right of way fence
on both the north and sides of the QEW. At the time of drilling, snow accumulations of up to
900 mm were encountered in some locations. All elevations shown on the log sheets were
obtained by reference to the existing centreline profile grade of the east and west bound lanes
of the QEW, and have an accuracy of £200 mm. The hole locations have an accuracy of =1.5
m. The hole coordinate locations were calculated from plots on large scale Plates supplied to
us by the Ministry.

At each hole location, topsoil thicknesses were determined by augering 0.5 m below ground level,
withdrawing the auger, and examining the inside of the hole. Samples were obtained at 0.75 m
intervals of depth below ground surface to depths of 3.0 m, and thereafter at intervals of 1.5 m
to the maximum depths drilled. Groundwater conditions were noted at time of drilling including
observing tell-tale signs of wetness as the split-barrel sampler was removed from the hollow stem
augers. All sampling was conducted in the Standard Penetration Test, the accompanying N
values being noted in blows/0.3 m. Where refusal to penetration was suspected to have been met
on a boulder, the rig was moved a metre or so and the hole re-drilled. Dynamic cone
penetration tests were conducted within 1.5 m distance of each sampled hole. Upon completion
of sampling, the groundwater conditions were noted with a depth sounder. In some cases, sub-
artesian conditions were encountered once an upper confining layer was penetrated. In some
cases, the holes remained dry before backfilling. Each borehole was backfilled with native soil
cuttings, which were placed in each hole and then packed in with the auger. Each site was
restored to its original condition as much as feasible before starting a new hole.
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In cohesive strata, attempts were made to measure the undrained shear strength using an MTO
size A vane. The pebbly nature of most cohesive deposits precluded the use of 50 mm or 75 mm
thin walled tube sampling, and therefore all samples were obtained in the split-barrel sampler.

Bedrock was not cored. It was either sampled in the Standard Penetration Test or determined
from auger cuttings. All holes were advanced to the 6+ m depth, with few exceptions.

Recovered samples were kept from freezing during the day and at each visit to the office,
returned to our Don Mills Laboratory for visual examination and assignment of index property
testing. Index property testing consisted of the determination of natural moisture content,
Atterberg Limits, and grain size distribution. Grain size distribution testing consisted of dry
sieving for obviously sandy materials to wet sieving for siltier soils and hydrometer analyses for
mixed soils. All Atterberg Limits and grain sizes were then plotted to enable proper soil
classification according to the Unified and MTO Soil Classification System. The results of all
laboratory tests are plotted on the appended Borehole log sheets, with the grain size distribution
percentages shown in the Remarks column.

The samples obtained from this investigation will be stored for a minimum period of three
months, and longer if so requested. After the agreed to period of time, they will be discarded.

40  SUMMARIZED SUBSURFACE CONDITIONS

The subsurface conditions encountered at each culvert location are summarized in the appendix.
Generally, the soil stratigraphy consists of a clayey silt glacial till overlying a less cohesive glacial
till overlying shale bedrock of a weathered and friable nature. With few exceptions, N values
indicate a very stiff to hard consistency for the cohesive glacial tills and a dense to very dense
state for the non-cohesive tills.

In some holes, a sub-artesian groundwater condition was observed, where the hole remained dry
to a certain depth and after which the water level rose rapidly after the hole had been deepened
into a less cohesive stratum below. Although this type of coheive over non-cohesive stratigraphy
was encountered in most holes, sub-artesian conditions were observed only in a few holes, and
are indicated on the log sheets under the Groundwater Conditions column as "sub-art"
conditions.

Reference should be made to the appended log sheets and short descriptions following the log
sheets for further details of subsurface conditions encountered at each drilled location.



50 CLOSURE

The drilling equipment and crew was supplied by London Soil Test of London, Ontario. The
field work was supervised by Mr. Perm Manickavasagar with a short replacement by Mr. Akhtar
Khan. Ms. Andrea Abel provided technical guidance for the field work, and ensured the quality
of drilling and sampling met our standards and those expected by the MTO. She also conducted
visual examinations on all recovered samples and helped with the preparation of the log sheets.
Mr. Bernard ID’Souza, helped by Mr. Manickavasagar, plotted the borehole locations on half-size
reductions of the large scale supplied plans and also drafted up the log sheets.

We are grateful for the opportunity given to us to have been of service to the Foundation Design
Section, and are prepared to answer any questions which may arise from the presentation of the
factual data in this report.

Respectfully submitted:
STRATA ENGINEERING CORPORATION

C. Mirza, P. Eng.
Project Manager
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TESY [SPT) N VALUE 15 THE NUMBER OF BLOWS REQUIRED 1O CAUSE A STANDARD 5imm Q.D 5PLIT BARREL
SAMPLER TO PENETRATE 0.3m INTC UNDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN BY A MAMMER WITH A MASS OFf 63.5kg, FALUNG
FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE MUMBER OF BLOWS FOR THE PENETRATION

AUHIEVED . AVERAGE N VALUE 15 DENQTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUQUS PENETRATION OF A CONICAL STEEL POINT {5lmm O.D. OO‘A"’CONE ANGLE } URIVEN 8Y 475

IMPACT ENERGY ON ‘A’ SIZE DRILL RODS.

ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED 8Y THEIR COMPOSITION AND CONSISTENCY OR DENSENESS,

THE RESISTANCE TO CONE PENETRATION 1S MEASURED AS THE NUMBER OFf BIOWS FOR EACH 0.3m

CONSISTENCY ! COMESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR S‘I’REN(’STH(CU) AS FOLLOWS:

s
m
-4
m
iz

e, (kPo) 012 17 - 25 25 - 50 50 - 100 100 - 200 »200
VERY SOFF|  SOFT FIRM STIFF VERY STIFF HARD
ESST COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
N (BLOWS/0.3m) 0 -3 5-10 10~ 30 30 - 50 =50
VERY {QOSEY  LOOSE COMPACT DENSE  |[VERY DENSE

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

MODIFIED RECUVERY

L RQOU (%) 0 -25 25+ 50 50 - 7% 75 - 90 90 - 100
VERY POOR} POOR FAIR coor | Exceuent
JOINTING AND BEDDING:
SPACING 50mm 50-300mm{ 0.3m-tm{ lm- 3am =3m
JOINTING  |VERY Ctose|  close | mop ciosel  wioe VERY WIDE
BEDDING VERY THIN THIN MEDHIM THICK  LVERY THICK

ESC&VgR"“{ :

SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED A5 A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN,

SUM OF THOSE INTACT CORE PIECES, 100mm«+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.

THE ROCK QUALITY DESIGNATION [R Q D), FOR MODIFIED RECOVERY, 15

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLUNG

MECHANICAL PROPERTIES OF SOIL

55 SPUT SPOON TP THINWALL PISTON m,  kpa!

WS WASH SAMPLE OS  OSTERBERG SAMPLE C, 1

5T SWOTTED TUBE SAMPLE R C  ROCK CORE Cy !

B S BLOCK SAMPLE PH TW ADVANCED HYDRAULICALLY Cq 3

TS CHUNK SAMPLE PMTW ADVANCED MANUALLY ¢, mi/s

T W THINWALL OPEN F S FOIL SAMPLE H m

T, t

STRESS AND STRAIN U Y

Uy kba  PORE WATER PRESSURE Vo kpa

f i FORE PRESSURE RATIO oy kPa

T kba TOTAL NORMAL STRESS 7 kpo

- kpa EFFECTIVE NORMAL STRESS ¢ kpar

Ed kpa SHEAR STRESS '3 -*

o,.0%.% kP PRINCIPAL STRESSES <, kpa

€ % LINEAR STRAIN Py -°

€.6.6 % PRINCIPAL STRAINS T kea

E kig MODULUS OF LINEAR DEFORMATION T, kPa

G kP MODULUS OF SHEAR DEFORMATION 3 3

© ! COELFICIENT OF FRICTION '

PHYSICAL PROPERTIES QF 50iL

A kg/m’ DENSITY OF SOLID PARTICLES & 1% VOID RATIO

Y, kN/m’ UNIT WEIGHT OF SOUD PARTICLES n 1% POROSITY

R, kg/n® DENSITY OF wATER w 1.%  WATER CONTENT

Yy kN’ UNIT WEIGHT OF waTER S, % DEGREE OF SATURATION

I kg/m® DENSITY OF 5OIL w % LQUID LMt

4 KN/ UNIT WEIGHT OF SO Wy % PLASTIC LIMIT

A kg/m® DENSITY OF DRY $O1L we % SHRINKAGE UMIT

7 N/ UNIT WEIGHT OF DRY SOit b B PLASTICUTY INDEX =W, - W,

Bar  kg/md DENSITY OF SATURATED SON ) 1 LIQUIDITY INDEX « mn?

Yoar KN/M® UNIT WEIGHT OF SATURATED SO LI

P kg/m® DENSITY OF SUBMERGED SOIL e 1 CONSISTENCY INDEX = ‘“’"‘ﬁ;“

Y KN/ UNIT WEIGHT OF SUBMERGED SOIL 1% VOID RATIO IN LOOSEST STATE

COEFFICIENT DF YOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH !

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE QVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH

EFFECTIVE CORESION INTERCERT
EFFECTIVE ANGLE OF INTERNAL ERICTION
APPARENT COHESION INTERCEPT
AFPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH
REMOULDED SHEAR STRENGTH

Sy
SENSITIVITY 5 —the
Tf'

VOID RATIO (N DENSEST STATE

L) #
DENSITY TNDEX ;mﬁmﬁmw
) Emax - fmin

[} mm GRAIN DIAMETER

Dy mm n PERCENT - DIAMETER

€y UNIFORMITY COEFFICIENT

h m HYDRAULIC HEAD OR POTENTIAL
4 ms  RATE OF DISCHARGE

v m/s DISCHARGE VELOCITY

' 1 HYDRAULIC GRADIENT

k m/s  HYDRAULIC CONDUCTIVITY

j kn/m® SEEPAGE FORCE
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OFFICE REPORT ON 504 EXPLORATION
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RECORD OF BOREHOLE No |

METRIC

* Porehole dry upon
Completion

w p _BO«76-00 Location N: 4 782 983. E 307 060 Culvert WC 137-08 GRIGINATED By M
oISt 4wy QEW BOREHOLE Typg Solid Stem Auger, Dynamic Cone Penetration Test comened py BD
DATUM _Geodetic pATE 1994 02 15 CHECKED By (M
o Wl DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES £yl g |nesstance pior T RN B~ REMARKS
- §65| % 20 40 60 80 oo |UMT conTenr UMl SO
Ofa ) Fl R O WO VOO Wy w w | 5% &
ELEY DESCRIPTION TI2| 8] 2|22 & [srear stRenGTH ko DETRIBUTION
1 =1 = LS o 1 N
DEFTH -3 I - 51 % |o unconnneo + FIELD VANE y 6
glz 4 gu S | Guier rRamaL  x LaB vang |WATER CONTENT (%) (%)
83.7 | Ground Surface o ? i 19 20 30 GR $A 51 CL
YY1 180 mm Topsoil P *
y 83.0 \H
Clayey Silt to Silt [}f} 1| 5|28 \\\ °
tmctz Sand oce. G;"avel ) "---..._____M
Glacial Till
2| ss|er 82.0
!
3] 85176 q
Very Stiff to Hard 81.0
44 4 ] 85 130/40cm
80.0
Brown to Grey
2} 4
51 ss 62/40em | 790 ST
78.5 V1
2 Sandy SiTt oR
some Clay oce. Gravel |, 78.0
(Glacial Till) e
77,0 | Vory Dense 1o1{ 6 | ss pes/docm 4 26 54 16
6.5 | End Of Porehole

+3, %% ; Numbers refer to
Sansitivity

20
1545 (%) STRAIN AT FARURE
10
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RECORD OF BOREHOLE No 2

METRIC

OFFICE REPORT OMN S0OiL EXPLORATION

w p __B80-76-00 LOCATION _ N &4 782 982 : E: 307 218 Culvert WC 137-09 ORIGINATED BY _PM
DIST b Hwy . QE BOREHOLE TYPE i COMPILED BY _HD
DATUM _Geodetic DaATE 1994 02 15 CHECKED 8Y _CMo
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ?:‘"2“ % |resistance pior e NS08 ol _E | pemanks
= w | 30| @ 20 40 60 80 1go |UWT cosrenr w5 Q &
Ot W = = ! i L f ] Wp W W, ;“.23;
ELEV BESCRIPTIO gl w2 %.“Zﬁ & |sHEAR STRENGTH kPo RSP S— n%“rﬁ'f'é‘u?!éi
AEBTL N z| = i S = i
DEPTH w15 L] = G| & |9 UNCONFINED + FIELD VANE . Yy "
gz . %U S | e ouick reaxial  x a8 vane WATER CONTENT (%) (%)
#3.9 | Ground Surface _‘“ - i 1 20 30 GR SA 51 CL
0.0 1 100mm Topsoil —TH *
Clayey Silt to 8ilt 83.0
some Sand occ. Gravel [} 188 ] 36 ) )
{Glacial 1ill)
v 2185 {70 4
82.0
Hard dy N
|
4 185 1119/30¢m a o
=4
1l 81.0
4188 [100/8em
Brown to Grey ‘s
80,0 ) R " b
3.9 | End of Borehole Qmez ggal
f Borehole Dry Upon Probable
Completion Roulder

+3, x5 ; Numbers refer to

20
15 a T FANLURE
Sansitivity ﬁ;S {%) STRAIN AT FARU
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RECORD OF BOREHOLE No 3

METRIC

* Porehole Dry upon
Completion

w p 80-76-00 LOCATION _N: 4 782 969 ; E: 307 471 , Gulvert WC 137-10 ORIGINATED BY _BM
DIST ... 4 Hwy, . QW BOREHOLE TYPE _Soli u COMPILED BY _BD
patum Geodetic DATE 1994 02 15 CHECKED 8Y _.CH
DYNAMIC CONE PENETRATION
SOI PROFILE SAMPLES g“g ‘«‘é, RESISTANCE PLOT wasre NATORL M% REMARKS
= - | 36| & 20 40 60 80 1gp |U™T conrenr umi oo i
9 o ud - z 1 ) 1 i 1 Wp W WI. ::,u.n
ELEY DESCRIPTION & § R %é § [SHEAR STRENGTH kPa A A S D?SRT%I&JU?%EJ
DEPTH - 121281 5 |ounconmne + FIELD VANE . y 6
212" 5 gu 2 |e cuck rrianar  x 1ap vane | WATER CONTENT (%) {%)
83.2 | Ground Surface & i 10 20 30 GR S5A 51 LL
0.0 | <0Umm Topsoil P :«; * 83.0
Clayey Silt Ared \
with Sand vee, Gravel K]
(Fill) PEITA T~ Ot 20 23 30 27
82,11 Fiem _ Grey-brown  OSfhg-58 | 8 B
1.1 [ 82.0
_ Clayey 5ilt _ WZSCm
with Sand oce. Gravel | Al 5
(Glacial Till) # 55 156
' 81.0
Firm to Hard birl3lss |72 £ bt 530 36 20
I
Browa to Grey 84 LA
79.8 Wirs ss |27 80.0 -
3.4 Clayey Silt
79.2 | Very Stiff Grey
4, B
0 Silt some Sand JR 79.0
oce. Gravel trace Clay | |, -
(Glacial Till) s lss |140/4%em d
- 78.0
Very Dense q
Red - Brown i
77.0 b S IO Scm
6.2 | fnd of Borehole

+3, x5 ; Numbers refer to
Sansitivity

20
15 05 {%) STRAIN AT FAILURE
]
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* Borehole Dry upon
Completion

RECORD OF BOREHOLE No 4 METRIC
w e, _B0-76-00 LOCATION _N: & 782 970: E: 307 537 Culvert WC 137-11 ORIGINATED BY _PM
DIST 4 Hwy . QEW BOREHOLE TypE Solid Stem Auger, Dynamic Cone Penetration Test COMPILED BY _BD
DATUM __Cendetic paTe 1994 02 15 CHECKED Bv £
P w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES %_,3 3 REeleTaNCE Lo - Narua uove :% REMARKS
- w20 @ 20 40 60 80 100 CONTENT z= %
Qe 4] _- - 4 i | . : Wp w W, :ng
ELEV DESCRIPTION Ely| w2 @g & [sHEAR STRENGTH kPa TP —— %@gu?%i:
E | 214915 Z DISTRIBUT1
DEPTH R o = [w) by O UNCONFINED + FIELD VANE - Y .
212 5 gu & | ouck TriaxiaL x LaB vane WATER CONTENT (%) {%)
84,11 Ground Surface v = w 0 2 30 GR SA &I CL
*
0.0 - 84.0
Clayey Silt to Silt {] )
some Sand oce. Gravel ] ¢ v [ ss 133 83.0 o
{Glacial Till) ¢
i
lard R R R
Har 82.0
A3 881N o
Brown -
Boulder|{L )
. ”57_" 81.0 5
e A P N
Grey ¥ 80.0
a5
9.2 1l 5| ss o8
4.9 Sandy S$ilt i’- | 79.0
with Gravel trace Clay || b
(Glacial Till) R
Vety Dense ol
77.7 Rrowm e T ss oo7loem | 780
6.4] End of Boreholes

3, x5 ; Numbers refer to
Sansitivity

20
15 45 (%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 5 METRIC
w ¢ _B0-76-00 LOCATION N:_ & 782 946: E: 308 062, Culvert WC 137-12 ORIGINATED By FM
pigr 8 Hwy  QEW BOREMOLE TYPE _Solid Stem Auper. Dvnamic Cone Penetration Test COMPILED BY _ED
DATUM . Ceoderic paTe 1994 02 16 CHECKED BY _CM
SOIL PROFI < o W | DYNAMIC CONE PENETRATION
Olt PROFUE AMPLES By | Z [Resstance 0T > foesnc Y% woue| < E | pemares
e 5| = 20 40 60 80 100 |UMT contenr lwr ml
Qe o - 2 ) ) 3 1 L Wp W W, oW &
ELEV DESCRIPT Fla| w| 2]28] § [SHEAR STRENGTH kPs i Gpsssmrensd 2 | GRAIN $12¢
DEPTH ESCRIPTION NS 8% S o unconmngp + FIELD VANE ' y  {DISTRIBUTION
545 Z L gu I | e QUICK TRIAXIAL  x LAB VANE WATER CONTENT {%) &
82.2] Ground Surface 2 ‘ @ 1P 2030 GR $A 51 CL
0.0 200mm Topsoil - g""; 82.0 \
Silt with Sand ||l R
some Clay occ, Gravel [rlal 1| sgi13 e T
(Glacial Till) . 81.0 12041 5em
) h 4 Sub Art W.L. on
S rese o 3cy Hpad 1994 0% 16
Compact to Very Denseq 80.0
O, 10 27 46 17
4.3 | ss 100/ {10cm &
N
i
4 T 55 185/40cm 49.0
Brown
B
i 78.0
o
e e 5 551138 o 2 14 63 21
76.9 Grey . 77.0
5.3 Silty Sand ) |
with Gravel trace Clayl| |d
(Glacial Till) ]
b
Very Dense 1 76.0 '
75.6 Red -~ Brown LBl 6| 8552 1 Gob are | Encount. g 13 34 25 B

6.6 End of Borehole

0
«3, x5 Numbers refer to 5 o 5 («4) STRAIN AT FAILURE
Sensitivity 0
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RECORD OF BOREHOLE No 6

METRIC

End of Borehole

w p _B0-76-00 LOCATION _N; 4 782 933 + B 308 367 Culvert WC 137-13 ORIGINATED Y _FM
pIst _4 HWY _ OfW BOREHOLE TYPE Solid Stem Auger, Dynamic Cone Penetration Test COMPILED BY _BD
DATUM _Geodetic pare 1994 02 16 CHECKED av .M
a ['%] DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES £y 2 |RESISTANCE PLOT pasric NATURRC T KEMARKS
— w | 55| & 20 40 0 8O 100 |M™T conrent umT | 24 s
Ofa 8 El » L ; ) h : Wp w wo| 5%
ELEY DESCRIPTION S8 w| 2|85 | § [sHear sTRENGTH WPo e GRAN SIZ¢
e El x| g3 = DISTR
DEPTH - > O UNCONFINED + FIELD VANE u
HEIRS » %8 ug.. ® QUICK TRIAXIAL  x LAB vang | VATER CONTENT (%) 7 (%}
83.8| Ground Surface % 7 & 10 20 30 GR SA §1 CL
0.0 ; o
200 mm Topsoil |
Clayey 5ilt to Silt
with Sand oce. Gravel . 83.0
(Glacial Till) : 1] 85142 \_ 9
]
) bh_ﬂ""‘”-**-—w-._,,
]
2L S8 1a2/200 82.0 12041 5¢m W. L. on
Hard A : 1994 02 16
Pl
31 381145 of 327 4525
Brown P 81.0
ol s G sk 41 881150/ i Bem
1k 80.0
Grey o /
51 ssivs 79.C Bt
78.6 J Ao
5.2 . ) N
Sandy S5ilt with Graveli|
{Clacial Till) £l 78.0
Very Dense ol 1
77.2 Grey LI 61 ssiias | | © 28 29 {43)
6.6

20
+3, x5 ; Numbars refer to 45 o o (v) STRAIN AT FAILURE
Sannrmry 10
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RECORD OF BOREHOLE No 7 METRIC
w b BO-76-00 LOCATION _N: &4 7B2 912: E: 308 850 Culvert WC 137-14 ORIGINATED BY _PM
DIST .4  WWY_QFEW BORENOLE TYPE _Solid Stem Auger, Dvnamic Cone Penetration Test COMPILED BY BD
DATUM __Geodetic parg _1994 02 16 CHECKED BY M .

DYNAMIC CONE PENETRATION

SO PROFILE SAMPLES | & Y NATURAL =
9 o o m‘.—m z ; : ; ' L Wp w Wy S &
ELEV DESCRIPTION =8| g 2 |25 | O [SHEAR STRENGTH Lo S 2 %RTMN ;Ié&
DEPTH v Z 1 S 1235 5 10 UNCONRINED  + FIELD VANE y |PISTRIBUTION
g F " %U % | GUICK TRIAKIAL X LAB VANE WATER CONTENT (%) (%]
84.4| Ground Surface & ? i 10 20 30 GR SA St CL
0.0 180 mm Topsoil Tt *
. 84.0
Clayey Silt to Silt [|l A\
some Sand oce. Gravel rlef 4 [ oo |4 \
(Glacial Till1) AL N
) 83.0 = vy
M
o 2155 |74 Rana® o]
Very Stiff to Hard
a 82.0
A 3|ss 120
Brown By A ] D b
8;-2 (o] 58 143 81.0 24
v ., o
Bandy Silt B
trace Clay occ. Gravel,
(Glacial Till)
80.0
: o 1 5158 |170/40em
Very Dense ‘
79.0
Brown o |
78.2 bl e-tssitsi) Ocm pii 8 31 49 10

6.,2| End of Borehole

* Boretole Dry upon
Completion

20
+3, x5 ; Numbers refer 1o 5 o g (o1) STRAIN AT FAILURE
Sensitivity 10



RECORD OF BOREHOLE No 8 METRIC
W P _80-76-00 tocation N 4 782 905; E:309 040 , Colvert WC 137-15 ORIGINATED BY _ PM
4 Hwy QEW BOREHOLE TYPE _Solid Stem Auger, Dynamic Cone Penetration Test COMPILED BY _BP
DAtuMm . Geodetic paTE 1994 02 16 & 1994 02 17 CHECKED BY _CM
$OIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION b
Lo F [RESSTNCE P1OT % e ';',"m:,:;;% uouw | = T | REMARKS
- w B0 & 20 40 60 80 100 conte £ 2
9 .ux.‘ % Q: = 1 1 1 1 A Wp W WL 33
BESCRIPTION & g ‘é-l Z %g O |SHEAR STRENGTH kP [, S D?Sﬁ%?;u?:éi
- o F |0 UNCONFRINED + FIELD VANE N ¥ b
Zl2 9 %u S |e Gk TRIAGAL  x LaB vane |WATER CONTENT (%) (%)
Ground Surface 3 o 1 20 20 GR SA 51 CL
150 mm Topsoil /.;ft’h":.. -
Sandy $ilt to Silty Sand ‘a 83.0 \
trace Clay some Gravel 411 | gg | 37 \« 0
(Glacial Till) . ]
S
|, 2SS QOem | 82.0
n i
. 3.1.85. 155/ 1 8em o
Dense to Very Dense R 81.0
" 4
) 4 1881168/ 3cm 1731 41 1
. 50.0
Brown ‘
ol
58S 55 730cm | 79.0
{ef
Shale Bedrock 78.0
Weathered
Red_Brown 8. 1159/30¢m o)

OFFICE REPORY ON SOt EXPLORATION

End of Porehole
* Borehole Dry upon
Completion

20
+3, x5 Numbers refer to 15 4 5 (%) STRAIN AT FAILURE
Sansitivity 10




-

OFFICE REPORY ON SOIL EXPLORATION

RECORD OF BOREHOLE No ¢

METRIC

WP __80-76-00 LOCATION No & 782 887 . E: 300 426 Culvert WC 137-16 ORIGINATED BY _PM.___
pisT _ 4 Hwy__ GEW BOREMOLE TYPE Solid Stem Auger, Dynamic Cone Penetration Test COMPILED BY BD
OATUM __Geodetic pAtE 1984 02 17 CHECKED BY .CM
o« wr  |DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES &"é’ 3 |resistance plor pasrie NATRAL »_”55 REMARKS
< L Limit CONTERT LMY e
- n | 2R ¥ 20 40 0 8D 100 zz &
Q @ I I z i I ; 5 1 Wp W W, ;;;g
ELEV BESCRIPTION =g g g 25| § |SHEAR STRENGTH kPo i s D%R&t‘guﬂéi
GEPTH 12| T 2128 9 |o unconnnes + FIELD VANE . y B
g1z o %u S | ouok TmaxaL  x 1as vane |WATER CONTENT (%) (%)
84.% Ground Surface A : ] 10 20 30 GR 5A 51 CL
Y P e *
0.0 180 wm Topsoil 8 84.
Clayey Silt / \\
trace Sand occ. Gravel(l | oo | 54 \
(Glacial Till) 83.0
H g I
ard T1f 2 [ss |62 ] 4
82.2 Brown "l
2.1 SzmdySih: to Silty Sand .‘.’ 3 {58 1120/ 110em 82.0
oce. Gravel BER
v 3 ]
(Glacial Till) | Pt ioem o
. 81.0
Very Dense ¥
k
) 80.0
Browh i
79.4 M-115 (88 1150/ l18em o
4,9] Fnd of Borehole
* Porehole Dry upon
Completion
_,3, x5 + Numbers rafer to

Sensitivity

20
15 45 (%) STRAIN AT FAILURE
{1e]




RECORD OF BOREHOLE No 10

METRIC

OFFICE REPORT ON S50it EXPLORATION

% PBorehole Dry upon
Completion

w P _B80-76-00 \OcATiON N: & 782 877, E: 309 682, Culvert WC 137-17 ORIGINATED By PM
pist 4 Hwy __QEW BOREHOLE TYPE _Solid Stem Auger. Dynamic Gone Penetration Test  COMPILED BY BD
baTum _Geodetic DATE ...1994 02 17 CHECKED BY GM
SOIL PROFILE SAMPLES o i:‘-l DYNAMIC CONE PENETRATION
;5.2 E RESISTANCE PLOT siastic NATURML oo = REMARKS
b4 Limit CONTENT LIMIT =
ol n 139 20 40 40 80 100 zZ3 a
Ol Biasi 2 4 4 L L 4 Wp w W 3
ELEY DESCRIPHON Slo) & 2|22 O |SHEAR STRENGTH kPo SO — GRAIN S1ZE
DEPTH |51 21 $188 ] F |ounconmmes 4 FiEwD vane ATER CONTENT (%)L 7 DISTRIBUTION
glz 5 | BV | & |eovick TRaxaL  x 1AB VANE W (%) (%}
23.8 Ground Surface L4 = I 10 20 30 GR SA 5 CI
0.0] 150 mm Topsoil PR i *
Sandy Silt X 83.0 4
oce. Gravel some Clay || L | S8 |107 \M ]
. M-_-“'“-'-a
{Glacial Till) i .
] 2 | 88 |137/85cm 82.0
- é F
ST TSI M sem 3
Very Dense
. 81.0
i+
S TR Sem D 428 5711
[ 80.0
Brown .
bl
5 | 55 [105/i5em | 79,0
JTETTEE T IE Sem e
7{;2 /" Clayey Silt to Silt\%,u? 78.0
v with Sand gee, ,
7i.6 (G}acia?nTi?iSHa(%%mger% e s T IO Sem 5 31 (64)
6.2 End of Borehole

+3, x5 Numbers refer 1o
Sansitivity

20
1545 %) STRAIN AT FAILURE
10




OFFICE REPORT ON SOil EXPLORATION

w P _80-76-00

RECORD OF BOREHOLE No 11

Location _N: & 782 866

E: 309 933 ,

Culvert WC 137-18

METRIC

ORIGINATED BY EM

* Borehole Dry upon
Completion

st _4 Hwy  QIW BOREHOLE TYPE _Solid Stem Auger, Dynamic Cone Penetration Test COMPILED By BD
patum _Geodetic pare 1994 02 17 CHECKED BY M
501 PROFILE SAMPLES o w DYNAMIC CONE PENETRATION
‘.5021 g RESISTANCE PLOT pasrie AL e m‘ég REMARKS
- go h 20 40 50 a0 100 LMt LONTENT LMY z W
Ole ] = = ) L B h i Wp W w, | 5% &
ELEV BESCRIPTION & § w g gg G [SHEAR STRENGTH kPo SR z DGR&H; gsze
DEPTH 1B Z ] 2128 § |o UNCONRNED  + FIELD VANE . y |DISTRIBUTION
.3‘_: 2z 3 gu T | e GUICK TRIAXIAL  x LA VANE WATER CONTENT (%) (%)
84.01 Ground Surface ld - - 1020 30 GR SA S1 CL
0.0 200 mm Topsoil )r':-'n * ,_‘MM
- M%
Silty Sand to Sandy Silt| |-P
some Gravel L] 85 j158 83.0
(Glacial Till) o',
A res T Ies A Sem
" 82.0
Very Dense o | . 3 S8 11771 5em by
obi-98-—60em | 81.0
Brown dh
R 80.0
79.4 51C5) -
4.6 End of Borehole Auger
Refusal

43, x5 : Numbers refer to
Sansitivity

20
1545 {%) STRAIN AT FAILURE
10




CFFICE REPORT ON SOIL EXPLORATION

Orttarity
RECORD OF BOREHOLE No 12 METRIC
WP B0~76-00 Ltocanion U N: & 7B2 B4, E: 310 445 Culvert WC 137-19 ORGINATED By M
DIST .. 4 Hwy . QEW BOREMOLE TYpg _Solid Stem Auger, Dynamic Cone Penstration Test COMPILED BY _BD
DATUM _Geoderig paTE _1994 02 18 CHECKED BY £M
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ;2 ‘g RESISTANCE “FLOT posric AV ME REMARKS
= " 30| @ 20 40 80 80 100 V™7 contmr umt ifg &
Ol S = 1 h ) L : Wp w woi 5%
o oecwnon |2|E[ 8] 3|25 | & [Fommmem T W) 7K o e
DEPTH E1 5126 % |o unconmnen + FIELD VANE .
§ 2| 3 %U g o QUICK TRIAXIAL % (AB vang | VATER CONTENT (%) 7 {7}
83.8| Ground Surface v i i 10 20 30 GR SA 51 CL
0.0 Heteropenous Mixture <4 *
of Topsoil ar(xd Si%ty ,‘;‘T
Clay (Fill
82.8| Stiff _ Dark Brown MJTal T o 83.0 5 11 30 (59)
1.0 _keose _ __tF] 1B
Sandy 5ilt 4 “\M
some Clay. occ. Gravel [lld 2 1 g5 161 82.0 ""“‘-u_\ =
(Glacial Till) al .
L3 188 120/8cm
Very Dense =B 81.0
. I3 S em £ 429 51 16
2 4 Brown ol 80.0
3.9 Shale Bedrock
Weathered
78.8 Red Rrown 51 88 {145823em | 79.0
5.0 End of Boretiole

* Borehole Dry upon
Completion

+3, x5 ; Numbars refer to

Sensitivity

20
15 -5 {%) STRAIN AT FAILURE
10




GFFICE REFORT ON SOIL EXPLORATION

Minietry
@)+

Transportition
Orapria i

RECORD OF BOREHOLE No 13

METRIC

* Borehole Dry upon
Completion

w e _B80-76-00 LOCATION _N: 4 787 828: E: 310 836 , Culvert WC 13720 ORIGINATED By _ PH
pist A Hwy . QEW BOREHOLE TYPE COMPILED BY _BD
pDATUM _Geodetic . DATE 1994 02 18 CHECKED BY G
SO PROFI AMP o w | DYNAMIC CONE PENETRATION
O OFILE 5 LES %,2 5 RESISTANCE PLOT pastic NEURAL Wz REMARKS
- - 5 b 20 40 80 80 100 LmiT CONTENT LIMIT z(,_’)
9 &i w o - 1 \ 1 i 3 Wp W WL o &
ELEV BESCRIPTION il w2198 © [sHEAR STRENGTH Pa ettt % | sram size
DEPTH ' 12z g 85 % |o unconrnen * FIELD VANEL oo conirenin o y |DISTRIBUTION
g1z 5 | &Y D | Quick TRIAKIAL X LB vanE WA NTENT (%) (%}
B4.51 Ground Surface i : i 10 20 30 GR SA 51 CL
0.0] 180 mm Topsoil T *
3
. 84.0 \\
Sandy Silt TH| ss|2s R S o
[d [t
oce. Gravel trace Clayh ]
‘ 83.0
(Glacial Till) 121 ssiss
RE
Compact to Very Dense |/ 371 88 100/ §em 2.0 N
=
1 AL 3515/ em
] 81.0
Brown 4 80.0
S LSS0/ L 5em o
A 79.0
8.3 LB SE 047 ] Sem
6.2] End of Borehole

+3, x5 . Numbers refer to
Sensitivity

20
1505 {%) STRAIN AT FAILURE
10




-

OFFICE REPORT ON SOIL EXPLORATION

Ministyy
@)

Tranmportstion
Ovtari

RECORD OF BOREHOLE No 14

METRIC

* Porehole Bry upon
Completion

w P _B0-76-00 LOCATION _N: 4 782 808 ; £: 311 337 Culvert WC 137-21  prigivaTED By PM
oISt 4 Hwy ___QFW BOREMOLE TYPE _Solid Stem Auger, Dynamic Cone Penetration Test COMPILED BY _ BD
patum . Geodetic DATE _1994 02 21 CHECKED BY £M "
SOIL PROFILE SAMPLES a w [ DYNAMIC CONE PENETRATION
£ y&wzw g RESISTANCE PLOT arie NAUMAL e y_g REMARKS
1= 20| & 26 40 60 8p oo |'™T conrenr tmt ] SO
Ofe 0 = 2 | h f \ 3 Wp W w, | Suw &
ELEV. BESCRIPTIO a8 w225 & [sHEAR STRENGTH kPa A # | GRAIN SIZE
DEFTH (PTION 151212 136] 5 |ounconmmne  + pirw vane N I 2 DISTRIBUTION
g2 5 | EY | & | QUCK TRAXIAL X LAB VANE ATER CONTENT (%) (%)
81,41  Ground Surface i : W 10 20 30 GR 5A 51 CL
0.0 225 me Jopsorl i *
81.0
Clayey Silt to Silt f \
trace Sand ovc. Gravel 14 85|40 R
g ~
(Glacial Till) 80.0 e
o 2 | ss 157/40em ] o]
Hard /r
ar
3| ssst/dsem | 72°C
o
44| 88 125/30em B
¥ 78.0
Brown to Grey s
77.0
) 5 1 55 100/¥5cm
75.9 76.0
5.5 Sandy Silt o
trace Clay oce. Gravelpf
. ) b,
(Glacial Till) f 75.0
Very Dense -
74.5 Brown pl.ll 6 1 85 MO0/ {10em O et 9 23 {(H8)
6.9 End of Borehole

43, &5 : Numbers refer to
Sensitivity

20
15 -5 (%) STRAIN AT FAILURE
10



¥

OFFICE REPORT ON S0iL EXPLORATION

Wirnutry
@ a
b
Tt ation

w p _80-76-00

pist 4 Hwy  QEW

RECORD OF BOREHOLE No 15

LOCATION _N: & 782 800 ;

E: 311 467

Culvert WC 137-22

METRIC

ORIGINATED gy EM

BOREMOLE TYPE _Solid Stem Auger

COMPILED BY _BD

* Borehole Dry upon
Completion

DATUM _Genderie DATE . 1994 02 21 CHECKED By .CM
o ws | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o) g [Fesrhnct or nasrc WA v t:% CEMARKS
- w | 2G| @ 20 4p 60 80 100 Mt conTens zZz 4
Q o = > A I Wp w W, :,3
ELEY DESCRIPTION Sl g | 2125  [SHEAR STRENGTH kP OaTRNTIGN
ELEN 3 5z | = !
DEPTH = |3 =1 & O 1 & | UNCONFINED + FIELD VANE N b
gz e %u S |6 ouce rranaL  x 1A vane | WATER CONTENT (%) 1)
2.6 Ground Surface ) - w 0 20 30 GR SA §1 CL
0.0] 150 mm Topsoil -~ "/ *
{ 82.0
Clayey Silt
1] 85]34
some Sand occ. Gravel
MM
(Glacial Till) 2 1 58 119/43em 81.0 R S
3 1 85 147/ d0cem
80.0
Hard ’ 4 1 S8 125/ 1Bem
- 79.0
M E TS I oem | 780 5
Brown to Grey
{J
1]
77.0
b1 8 105/ 15em
76.0
i
74.7 Aol TS5 oo Aoem. | >0 5
7.9] End of Borehole

+3, %% ; Numbers refer to
Sensitivity

20
15 45 {%) STRAIN AT FAILURE
10




OFFICE REPORY OGN 5011 EXPLORATION

e
of
k({ fion
arporial

RECORD OF BOREHOLE No 16

METRIC

w B BO-76-00 LocATiON _N:4 782 796, E:-311 559 , Culvert WC 137-23 ORIGINATED BY P
DIST & Hwy ... QEW BOREHOLE TYPE _Solid Stem Auger. Dvpamic Cone Pepetration Test . COMPILED BY BD ...
DATUM __Geodetic DATE 1994 02 21 CHECKED BY SM_ .
o w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g | § |FsTANcE ior e S8 on | | eemares
- 20| @ 20 40 60 80 0o [N conrenr Lmitd oo
Qlee o - z \ \ } L 1 Wp w Wy - &
ELEV DESCRIPTION S|81 g | 225 | O [SHEAR STRENGTH ko U S— e CRAIN $1ZE
REBTL =1 > €413 o DISTRIBUTION
DEPTH -3 I - &1 % |o unconaneD + FIELD VANE . y o
FAk: 5 %U & |® QUK TRIAKAL  x LAB VaNE WATER CONTENT {%) {%}
84.2] Ground Surface w2 : w 0 20 30 GR SA 51 €L
0.0{ 150mm Topsoil T 84.0
Clayey Silt to Silt
M4l 1| 85| 7 Syb. Art
with Sand occ. Gravel XY | 83,0 W. L. on
| _ 1994 02 21
(Glacial Till) f 21| ss!2s \
' 82.0 .
o] [ =]
413 ] ss |65 e N
Firm to Mard Ny
of 4 | S8 | 80/13¢m 81.0
Brown kP
80,5 rdf
3.7 "
Silty Sand 2
some Clay oce. Gravel M 80.0
(Glacial Till) . 5 88 1124/ 11 8cm o 8 40 35 17
tH
Very Dense 8 79.0
Gre "t A Sub Art
722 A ."-? “SLErcounte red
o
Gravelly Sand o -l 6| 55|31 78.0 ah 64 (2)
Dense .
77.3 Grey 8 ®
6.9| End of Borehole 4 Auger
Probable Bedrock Refusal

+3, x5 Numbery refer to
Sensitivity

20
15 -5 %) STRAIN AT FAILURE
10




WP B0=76-00

LOCATION N & 782 790, E: 311 604,

DIST .4 wWwy_  COFW  BOREHOLE TYpe Solid Stem-Auper, Dynamic Cone Penetration Test
pate 1894 02 21

paTum Geodetic

RECORD OF BOREHOLE No 17

Culvert WC 137-24

METRIC

ORIGINATED BY _FM
COMPILED BY BD
CHECKED BY OM .. ..

OFFICE REPCRT ON SCIL EXPLORATION

SOl PROEILE AMP e w DYNAMIC CONE PENETRATION .
SAMPLES Eg | 3 |resismance pior mastie SV wove | L E | pemancs
- w | 20| @ 20 40 80 80 100 CONTENT LIMIT | 54
9 o i — =z ! N ) J 1 w, 5w &
ELEV. sCRIPT Elg| w| 2|85 | & [SHEAR STRENGTH kPo A S, % | crain Si28
DEPTH DESCRIPTION B2 | S 1R8] 5 o unconemen  + RiELD vane renti| y [DSTRIBUTION
&1z 5 [ S0 | I |ecuck Tmana x ae vane WATER CONTENT (%) (%)
83.91 Ground Surface % £ L 30 GR SA 51 CL
0.0] 150 mm Topsoil s—ifin *
Clayey Silt to Silt /Il 1 | &5 94 83.0 [ ]
Sand G 1 “\\n
SOMmi ATy » Lrav A
= oce. Grave e
{Glacial Ti1D) 2 1 85 1100/33em 727 46 20
4
82.0
31 851128/33cm
Hard
81.0
v 4SS T 400m
Browm
80.0
[
21151 85121
Grey 79.0
78.1
5.8 Sandy Silt occ. Gravell’ 78.0
(6lacial Till)
Very Dense 4
7.0 Brown B R vy I
6.9/ End of Borehole

* Horehole Dry upon

Completion

+3, x5 Numbers refer 1o
Sansitivity

20
1545 {%%) STRAIN AT FAILURE
10




OFFICE REPORT ON S0OI1L EXPLORATION

ONW\W\\
ki

RECORD OF BOREHOLE No 18 METRIC
w P ___BO=76+00 Locanon , N: 4 782 774 3 E: 312 100 , Culvert WC 137-25  ORIGINATED By _PM
pist .4 Hwy __QEW BOREMOLE TypE _ Solid Stem Auger, Dynamic Cone Penetration Test COMPILED BY BD
pATUM __Gepdetic paTE _ 1994 02 22 CHECKED BY CM
o wy DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES %,‘2 g RESISTANCE  PLOT nasnic NaTyRa vaue ‘:g REMARKS
- w20 & 20 40 40 BO 100 T conrent Lo g 2
Qe w m:,_“: > A L 1 A L Wp W Wi :‘;
ELEV BESCRIPTION & % w § 28 O |SHEAR STRENGTH &Po D D%Rr?elz:uﬂczasu
DEFTH 1 ER T |0 UNCONRINED  + FIELD VANE . i
£z " gg S |© Guicx rraxal  x 1as vane |WATER CONTENT (%) Y %)
84.31 Ground Surface « = i 10 20 30 GR SA 51 CL
0.0} 200mm Topsoil A *
4.
83.7| Clayey Silt w. Gravel AN
0.6 (Glacial Till) ]
Hard 11| ss}{97 . G
o
Brown 43.0
A SEHIS 41 00m [»]
Shale Bedrock N
Reathered
385077 18em | 82°0
Red Brown
81.2 483874 Edn
3.1 End of Borshole

Boretiole Dry upon
Completion

20
3, %7 : Numbers refer o 5 . 5 (91) STRAIN AT FAILURE
Sansitivity 10



OFFICE REPORT OMN S5OiL EXPLORATION

Ministry

of

k( Bt
tarigrta

RECORD OF BOREHOLE No 19

METRIC

* JBorehole Dry upon

Completion

w P _B0-76-00 LocATiON _N: 4 782 764; E: 312 312 , Culvert WG 137-26 ORIGINATED BY _BM
DIST 4 HWY ___ QFW BOREHOLE TYpE _Solid Stem Auger, Dynamic Cone Penetration Test COMPILED BY _BD
SO PROFILE SAMPLES o w  DYNAMIC CONE PENETRATION -
%wg 5 RESISTANCE PLOY :m?;w :gr‘g::;g ucj‘um &g_ REMARKS
= w | EQ] @ 20 40 &0 80 100 coNTeny Lt g5
9 o Y - > i L 1 ) H Wp W w, o &
ELEV SESCRIPTION lm|l w2 |258] O [SHEAR STRENGTH kPo AP V— Z | GRAIN $iZE
DEFTH - % R IS 85 2 1o unconrineD + FIELD VANE TER ¢ ENT (% y DlSTRt?UT!ON
n:: ¥4 y | &Y T |® QUK TRIAKIAL X 1AB VANE WA ONTENT {%) (%}
85.2| Ground Surface % ? i 10 20 30 GR SA S €L
A " ]
0:01 200 wm Topsoil ____rpriy * 185.0
84.6 Cla¥e¥ Silt w, Gravel |
0.6 Glacial Till)
1] 85137 o
84.0 \\\
\:‘\ﬁ o
Shale Bedrock 2155185 |
5 83.0
Weathered 22 L L[} O
Red Brown
81.8 41 ss|75/43em | 82:0
3.4 Erd of Borehole

+3, %% Numbers refer 1o
Sansitivity

20
15905 {7%) STRAIN AT FAILURE
10




- Bm

i

OFFICE REFORT OMN SOt EXPLORATION

Ministry

ot

‘Transportation
COxrrtarity

RECORD OF BOREHOLE No 20

METRIC

* Borehole Dry upon
Completion

w b __B0-76-00 LOCATIoN N 4 782 754; E: 312 516 , Calvert 137-27 ORIGINATED By _PM
DisT 4. Hwy QEW BOREMOLE TYPE _Solid Stem Auser, Dynamic Cone Penetration Test COMPILED &Y __BD
DATUM . Geodetic pare 1994 02 22 CHECKED 8Y _CM
P w | OYNAMIC CONE PENETRATION
SO PROFILE SAMPLES Ho | F |Ressiance pior MASTIC WOISTURe LGUD ,_,_,:xg REMARKS
e 10 20 40 60 80 g0 |\™T conTeNT LWITQ S b 4
9 o w QE z J ) i L i Wp W W, Dg
ELEV SESCRIFTION & § w g 25| O |SHEAR STRENGTH kPo AU — chssn&xr; ?:é?u
DEPTH w2V Z I B 1281 % 1o UNCONRNED & FIELD VANE . y 18U
é z 5 %U § » QUICK TRIAXIAL  x 1AB vang | WATER CONTENT {%) {*%}
85.11 Ground Surface N ¢ o 1 20 30 GR SA 8 CL
0.0] 150 mm Topsoil ] * | 85.0
84.61 Clayey Silt w. Gravel [{s
e (Glacial Til1)
gard 1§ %8161 84.0 \ o
rown <.
Shale Bed;ock 2| s=] 81 \
[
Weathered 83.0 ey
3! 581 75/{15m 100/15cm
Red ~ Brown
82.0 221007 10cm | 82,0
3.1 End of Borehole

20
+3, x> Numbers refer 10 15 4 5 (o) STRAIN AT FAILURE
Sunsitivity 10




OFFICE REPORT ON SOIL EXPLORATION

.
G Transporution

w P __80-7600

RECORD OF BOREHOLE No 21 METRIC
LoCATION N: & 782 743 ; E: 312 883 , Culvert WC 137-28  spiematen gy _ PM

DIST 4 HWY QEW

BOREHOLE TYPE _ Solid Stem Auger, Dynamic Cone Penetration Test COMPILED BY __BD

DATUM . CBeodetic

pareg 1994 02 22 CHECKED BY .CM___

6.1} End of Borehols

* Porehole Dry upon
Completion

SOIL PROFILE SAMPLES e l._l.‘l PYNAMIC CONE PENETRATION NATURAL "
Lol g RESISTANCE PLOT "> nasnc «':‘:?gﬁ'ﬁ? vawe | = T | REMARKS
Bla 0 20 @ 20 40 60 8O 100 W W W %m 4
i '..._.. P i
ELEV et alylwi 2198 6 SHEAR STRENGTH kPo I S———— 2 | crain SIZE
DEFTH DESCRIPTION S EI 2| 31388 § [ovnconeme  wmmouANE| oy |PISTRIBUTION
g1z y | &Y | @ |eouck TRAKAL  x LAB vANE WA ! (% {%)
83,9| Ground Surface ] £ i 1020 30 GR 54 51 CL
0.0 75 mm Topsoil / {ls *
Clayey $ilt to Silt 83.0
some Sand oce. Gravel Ly ss|il
{Glacial ‘Til1) y
2| 8846 - PR -
Stiff to Hard 82.0 ™~
3| 88435 S
0
Brown 81 T
4l 88|95 R SN & bt 8 29 48 15
80.2
3.7 %
Shale Bedrock 80.0
Weathered
, 5 1. 88 {115/33cm 0
79.0
Red Brown
7.8 Lo bosely 78.0

20
+3, x5 Numbers refer 10 15 5 (%) STRAIN AT FAILURE
Sansitivity 10




OFfFICE REPORT ON S0t EXPLORATION

Miristry
@)

Tranaporiaton
Oritariy

RECORD OF BOREHOLE No 22

METRIC

WP 80=76~00 Locanion N: & 782 706; E: 313 164 , Culvert WC 137-29 ORIGINATED By EM
DIST _ 4 Hwy __ QEW BOREWOLE TYPE Hollow Stem Auger, Dypamie Cone Penetration Test COMPILED BY _ BD
pATUM ...Geodetic parg _ 1995 02 25 CHECKED BY _CM
ROF L - w” [DYNAMIC CONE PENETRATION ,
SOIL PROFILE SAMPLES Wo | g |ResisTaNce pLOT masnie UL vou :‘g REMARKS
- w|2C| ¥ 20 40 60 80 100 CONTENT z= 4
9 o s - o A 1 | \ i Wp w W, S.Dg
ELEV &(¥| w| 2185 | & |SHEAR STRENGTH kPo PR — GRAIN SIZE
DEPTH DESCRIPTION B Z] 2|38 % |ounconnnen  + FiEwD wane WATER conTENT (%1l 7 DISTRIBUTION
,’% z 5 | &Y & |e ouick TRIAxIAL  x LAB vaNE {% (%}
81.8 1 Ground Surface b “ w 10 20 30 GR SA 51 CL
0.0 <
Clayey 5ilt to 8ilt R s
with Topsoil and Sand 4 81.0
mixture ) <§
(Fill) ’
q L) ss)° 80.0 i
5tiff to Hard ‘Y Yy Sub Arf. W. L. on
T fead 1994 02 25
Black Brown 79.0 l\
q 2| ss|82 B e
78.1 . ’ [,
3.7| sandy Silt tr. Gravel |5 T E5107/I0em | 78.0 3 2 23 (7%)
{Glavial Till) ;
Very Dense ol 41T EETI08710 Smbﬁré Encpunt..
16.6 Brown 4.
5.2 A1 B8 108/ 1 8cm o]
Shale Bedrock 5.0
Weathered o e 7em
Red Brown 75.0
74,0 T B0 L sem | 74.0
7.8| End of Boreshole

+3, x5 ; Numbers refer to
Sensitivity

20
15 5 (%) STRAIN AT FAILURE
0




OFFICE REPORT ON SOIL EXPLORAFION

i
Temraporistion
RECORD OF BOREHOLE No 23 METRIC
wp . B0-76-00 LOCATION _N: 4 782, 738.c Er 313 419 Culvert WG 137-30  ORIGINATED &Y FM
DISY .4 HwWY __QEW BOREMOLE TYPE Sglid Stem Auger, Dynamic Cone Penatration Test COMPILED By _BD
DATUM . Geodetic pate 1996 02 72 & 1994 02 24 CHECKED BY .CM
SO PROFILE SAMPLES e ‘,:,," DYNAMIC CONE PENETRATION
=2 & RESISTANCE  PLOT PASTIC  riary LU ..,,E‘E REMARKS
. $6| % 20 40 b0 80 100 |UMT  conrewt w5 QO EmaRK
9 a m P 7 1 i i i I Wp w Wﬁ. Dm &
ELEY SESCRIPTION Sl w2195 | & [SHEAR STRENGTH LPo TP 2 | craN $1ZE
DEPTH ' w1528 8% % |o unconemnes  + el vane . y  [DISTRIBUTION
21z 5 | &Y | @ |eouck Trana  x 1ag vane WATER CONTENT (%) (%)
82,91 Ground Surface w : @ 10 20 30 GR $A 51 Cl
0.0/ 100 mn Topsoil /‘”'2{’;5
o
Het. Mix., of Sand, * M
Silt and Gravel 4, X “W. L. on
(Fi11) _EK' 11 88|13 82.0 o) 1994 02 24
81.5| Compact Brown |+
1.4
Clayey Silt some Sand 1] 21 ss| 47 81.0 e,
{Glacial Till)
Hard 3| ss|7s °
Browm
] L 80.0
41 851 41
o
Grey 79.0
51581 75/§i 5em o
78.0
77.5
5.4
Shale Bedrock 77.0
Weathered 61 SSTTZ77R0cm
Red B
75.7 ed Brown 7] 585|170 76.0
7.2 End of Borehole

* Water Level likely
due to runoff from
snowstorm on 94 02 23

+3, x% ; Numbers refer to
Sansitivity

20
15 45 (%) STRAIN AT FAILURE
10




QFFICE REPCRT ON SOIL EXPLORATION

Miristry
@)

Transportation
Ontaro !

RECORD OF BOREHOLE No 24 METRIC
WP 80~76-00 tocaTion Ny 4 782 738: E: 313 909 Culvert WC 138-01 ORIGINATED BY _PM
pisT 4 Hwy __ QEd BOREHOLE TYPE _Solid Stem Auger, Dynamic Cone Penetration Test COMPILED BY _BD
BATUM __ Geodetic DatE 1994 02 24 CHECKED &Y LM
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | & | N et
L2 o Limir hOisTuRe trﬁ«‘:r Eo REMARKS
o w |20 9 20 40 0 80 100 CONTENT z=
Ole w = o ) h h h i Wy W w, | 5w &
ELEV OESCRIPTION a8 w| 2|28 O [sHEAR STRENGTH kPo e ememimscnnd 2 | GrAIN 31ZE
DEFTH M E 8(23 % |o unconrmnes + FIELD VAME . y  |PISTRIBUTION
g' “ z 5” 2 | ouick Triamial  x 1ab vane |WATER CONTENT (%) (%)
82.6] Ground Surface B £ i 20 40 80 100 10 20 30 GR SA 81 CL
0.0] 150 mm Topsoil ~gHm *
Clayey Silt some Sand 82.0
(Glagial Till)
11 85{ 8
Firm to Very Stiff [,
81.0
Brown A 2] ss]22 \ Ot
80,5 :
201 : — 1" \
Clayey S5ilt ro Silt
trace Sand 3] s8] 23 80.0 \
(Glacial Till) ‘\
Very Stiff to Hard | 41 g8l 33 - By
=]
79.0
78.7 Brown {"“M
3.9
Clayey 5ilt b
78.0
some Sand oce. Gravel 51 88119
{Glacial Till)
g 77.0 N
Very Stiff o \
¢ 61 55118 ™
ey 76.0
— e e LA
[
Hard
75.0
71 85480 Dbt
I
Grey
75.0
8 6
73.0 1 5513 73.0
9.6 fnd of Borehole
* Borehole Dry upon
Completion

+3, x5 ; Numbers refer to
Sensitivity

20
15 45 {%) STRAIN AT FAILURE
10




irigtry

OFFICE REPORY ON SO EXPLORATION

* Borshole Dry upon
Completion

@)
Tranaporation
Ortano
RECORD OF BOREHOLE No 25
w P 80-76-00 Location _ N: 4 782 934; E: 313 432 ORIGINATED BY _PM
DIST __4 HWY QEW BOREHOLE TYPE Solid Stem Auger, Dynamic Cone Penetration Test COMPILED BY __BD
DATUM ___Geodetic DATE ... 1994 02 25 CHECKED BY M
SO PROFILE SAMPLES “r ud OYNAMIC CONE PENETRATION
po | & RESISTANCE  PLOT wastic SATURAL o :g REMARKS
& w | 2O @ 20 40 60 80 160 25 :
9 « s - 2 L : f L 1 2w
£V T8 w| 298| & [SHEAR STRENGTH kPo O Z | crain size
BERTH DESCRIPTION JEIE 15138 § |ounconmnen v riew vane WATER COnTENT (| 7 [PSTRIBUTION
gz 5 | &9 | & |eauck reana x Lag vane A {%) (%)
.02.3] Ground Surface e - w GR SA 51 €L
0.0} 200mm Topsoil Vs " *
Clayey Silt to Sil!lz Ve 82.0 K
some Sand oce. Grave
1] 85738
(Glacial Till) \
Hard 81.0
Brown 2185 |60 \
ﬁﬁﬁﬁﬁﬁﬁ ™ - \‘4«
\\\
] 3{s85 |26 80.0
V,5tiff to Hard
o
8 4188 137
79.0
LA
Grey 78.0
5185 111/
0
77.0
6.6] End of Borehole

+3, %5 . Numbars refer to
Sansitivity

20
1545 |*) STRAIN AT FAILURE
10




CFEICE REPORY ON 300t EXPLORATION

RECORD OF BOREHOLE No 26 METRIC
wp_ B80-76-00 LOCATION _Ni 4 782 954: E: 313 440 oriGinatep By M
DIST 4 HWY . QEW BOREHOLE TYPE . Solid Stem Auper, Dynamic Cote Penetration Test COMPILED 8Y _BD
DATUM .. Geodetic DATE 1994 Q2 26 ‘ CHECKED 8Y CM .
SO PROFILE SAMPLES o ul | DYNAMIC CONE PENETRATION \ -
o | F |RESSINCE POT > nasrc 5%&355 wave | o T | pemARKS
= w |20 ¥ 26 40 40 80 100 zZ= 2
9 o Y = > 1 f ) n 1 Wp W W, Hw
ELEV " Eld w2128 © |sHEAR STRENGTH kfa RS A— Z | grAIN SiZE
DEFTH DESCRIPTION =Bl z ¥ 8% % |o uncowrnen *OFIELD VANE | L \on o et (% y |DISTRIBUTION
g1z 5 [ &0 ] § |eouck reaxian x as vane [WATER C (%) (%)
82,21 Ground Surface ) “ i 10 20 30 GR SA 51 CL
001 150 mm Topsoil e 9.0
Clayey Silt to Silt
11 851 26
some Sand oce. Gravel 81.0 E
(Glacial Till) \
0
Very Stiff to Hard 2158132 \‘\\
X 80.0 [ W, L. on
Brown i Bl i © 1994 02 26
AL
P e T T | 7..,‘ \
4y 8|49 79.0
Hard
%)
78.0
Grey 5 155 [108/30cm L@
g 77.0
! g
5.7 Al 6| ss|o3 76.0

6.5! End of Borehole

20
3, x5 Numbers refer to 15 4 (4} STRAIN AT FAILURE
Sensitivity 10



w P 80-76-00

DIsT 4 HWY _ QEW

LOCATION N 4 782 7B2:

RECORD OF BOREHOLE No 27

E:.313.904

BOREMOLE TyPE Solid Stem Auger, Dynamic Cone Penetration Test

METRIC

Culvert WC 138-01 = ORIGINATED 8Y  EM
COMPILED BYBD.

CFFICE REPORT ON 501 EXPLORAYTION

DATUM Geodetic patg . 1994 02 28 CHECKED By CM
IL PROE AMP o w  |DYNAMIC CONE PENETRATION
SOIL PROFILE 5 LES §£ i RESISTANCE PLOT rastic NAEAL o - REMARKS
b n | EQ ] 9 20 20 80 B0 UMt content UMIT 4 5 O s
O« d =1z 1 L 4 . Wp w W { oW
ELEV BESCRIPTION & § w g %é & |SHEAR STRENGTH kPa NP 2 %Rrﬁlgu?;éix
DEFTR wlBl 21 3361 % |ounconsme  + FaD vang . DISTRIE
gz . %u E | ouck Tranal  x ag vane |WATER CONTENT {%) {%)
82.8] Ground Surface o - o 20 40 60D 8O 10 20 30 GR SA St CL
0.0f 150 mm Tnpsoil st *
Clayey Silt some Sand 82.0
(Glacial Till) 1185} 9 °
Stiff to Very Stiff 21 85|29 R1.0
Brown 31 8520 \\\ o
80.0 o
4} 85423
e e 79.0
Firm to Very Stiff )
51 g5l 7 78.0
Grey 1.8
+
77.0
61 5319 o
76.0
Hard
7h.7 Gray 7| 88|40 75.0

8.1 fnd of Borehole

Complation

* Borehole Dry upon

+3. 45 . Numbers refer to

Sansitivity 10

20
15 <5 {%] STRAIN AT FAILURE




RECORD OF BOREHOLE No 28 METRIC

OFFICE REPORT ON SOIL EXPLORATION

WP 80~76-00 LOCATION Nt & 782 780 ; E: 313 416 , Culvert WC 137-30 ORIGINATED 8YPM
pisT .. & Hwy __QEW BOREMOLE TYPE Solid Stewm Auper, Dvmamic Cone Penetration Test COMPILED BY _BD
DATUM _ Geodetie paTE _1994 02 28 CHECKED By CM
SOIL PROFILE SAMPLES . a‘_,w = g;g?&lﬁcgoy‘.%rPENEmATION NATURAL e
— 52| § O R e M | =5 | RemaRcs
[ m o > 210 4| 61 810 1 WD W Wy :)t:lh &
ELE I8l w| 2195 & [SHEAR STRENGTH kPa s 2 | GRAIN S12¢
LLEY, DESCRIPTION gl x| 3182 ¢
DEPTH 21351 2| %36 § [ouvconamen s rmovanel ooy DISTRIBUTION
g2 5 | &Y & | ouck TRaKAL  x LAB vANE WATE N ) (%} {%}
83,0] Ground Surface L2 - 7] 10 20 30 GR SA 51 CL
U0 yet. Mix. of Sitt,  Grd *
Sand and Topsoil §84
82.2|Fipm (FI1D) Brown 47
0.8
Clayey Silt some Sand | 1] ss|12 82.0
(Glacial Till)
M 2] ss|60 o \\M N
Hard to Stiff 1.0 =]
v ‘-""“'-s.._%
Brown 31 55|26
wwwwwwwww b
80.0
Grey
8.7 5| ss]13 79.0
4.3
Shale Bedrock A 8217807 10cm
Weathered 78.0
Red Brown
76.8 e 7S i Do 77.0

6.2 End of Borehole
* Borehole Dry upon
Completion

20
43,45 Num(hgr\s refer to 1565 (%) STRAIN AT FAHURE
Sensitivity 10



CFFICE REPORYT ON SOIL EXPLORATION

Ministry
(@)

Travmportion
Ornaro

RECORD OF BOREHOLE No 29 METRIC
w P __ 80~76~00 Locarnion N 4 782 774 5 E; 313 147 Culvert WC 137-294picinaTED BY _ M
oisT __4 HWY_ OEW = BOREHOLE Typg _Solid Stem Auger, Dynamic Cone Penetration Test COMPILED 8v _BD
DATUM _Geodetic pare . 1994 02 28 CHECKED BY G
SOl PROFILE SAMPLES ﬁg w gENAMIC CONE PENETRATION —
SISTANCE PLOT NATUBAL
52| 3 e e HSE ) 23 | eemanks
b w | E@ 2 20 40 60 8D 100 zZz %
9 o ud - » 1 i L i} i Wp w WL oW
ELEV . =ld| w| 2 {88 | & [sHEAR STRENGTH Po oo Z | craiN Si2E
DEPTH DESCRIPTION 1B 21 F |38 % |ounconmmnen 4 piEw vane waTER cONTEnE (il 7 DISTRIBUTION
&z 5 | &Y | & |eouck TraniaL  x LAB vane . (%)
80.9; Ground Surface o - . 10 20 30 GR SA St CL
0.0] 150 wm Topsoil o~ *
Sandy Silt tr. Gravel ol
(Glacial Till) N 80.0
. ot
TS T e —
Very Dense il / I et S ©
. 79.0
Lol
Brown .
72.15. LA ss178/1dem °
Shale Bedrock 78.0
KM EEATATAN I
Westhered
77.0 Rod Prown T PR FEWTY 17.0

3.9 End of Borehwle
* Borehiole Dry upon
Completion

0
»3, %% Numbers refer 1o 15 45 () STRAIN AT FAILURE
Sensitivity 10
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OFFICE REPORYT ON SOIL EXPLORATION

RECORD OF BOREHOLE No 30

METRIC

* forehole Dry upon
Completion

w P 80-76-00 LOcATION __ N: & 782 780; E: 312 888 Culvert WC 137-28  opicivaten gy PM
DiIST__4 Hwy _QEW BOREHOLE TYPE Solid Stem Auper, Dynamic Cone Penetration Test COMPILED 8y BD
paTuMm . Geodetic parg 1994 03 01 CHECKED BY _.CM
SOIL PROFILE SAMPLES | o w  JDYNAMIC CONE PENETRATION
§2 g [Resistance eior pastic NATURRL e m% REMARKS
- 20| @ 20 40 80 80 00 |UMT content Mt 50
9 3 2 - - | A i 1 1 Wp W W, e et &
ELEY 2 Tl ®] 2198 | O |SHEAR STRENGTH kPa A — % | GRAIN SIZE
DEPTH DESCRIPTION 23| 215136 5 |ounconrmes  + FiEw vane WATER CONTENT (] 7 [PSTRIBUTION
gz 5 | &Y | & |eouck traxal  x Lag vane {%) (%}
82.3] Ground Surface » f w 10 20 30 GR SA S1 CL
T.0 : ATy
150 mm Topsoil -~ * 82.0
Clayey Silt to Silt § /
some Sand oce. Gravel 1] ss!i7
(Glacial Till) ; f 81.0
Very Stiff to Hard
2| ss|s6 N ©
Brown 0 e
79.9 AT 55 T08725em | 80
2.4 Sandy 511t opidE
occ.(Grave] trace Clay i.| |
Glacial Till) o
ATATTTEE T HOT ) Oem o 127 (72)
Very Dense L 79.0
78, Brown 1] .
3.5
Shale Bedrock 5] S$51105/33cm 4
Weathered N 78.0
GBS TRITN Sem
Red Brown
77.0
76.1 T SsTrs1100m
6.21  Fnd of Borehole

+3, x5 Numbers refer o

Sensitivity 10

20
15 45 (%) STRAIN AT FAILURE
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OFFICE REPORT ON 501l EXPLORATION

Shrugkry
@)

Traraportaton
Omaenc

w P

80-76-00

DIsT

4 Hwy ___QEW

paTum Geodetic

RECORD OF BOREHOLE No 3I

LOCATION _N:4 782 795;

E: 312 512,

Culvert WC 137-27

METRIC

BOREHOQLE TYPE

Solid Stem Auger, Dynamic Cone Penetration Test

DATE _1994 03 01

ORIGINATED BY __FM
COMPILED BY _BD
CHECKED BY _C€M |

Completion

W |DYNAMIC COME PENETRATION
SOIL PROFILE SAMPLES | &, | 2 |OrNamS CONGy e Mt e
T2 o O woistury LEWEH el REMARKS
= w 29| @ 20 40 50 80 100 SapTent z= 2
Ol= " [ = L ! | 1 Wp W Wy Dg
ELEV CESCRIPTION ol & 3 Z% O |SHEAR STRENGTH kPa h— O mm GRAIN SIZE
DEFTH 2 iR 85 | z |o unconpneD + FIELD vANE| o ¥ y |PISTRIBUTION
e (2 > | EY | & |eouCK TRIAXIAL  x 1aB VANE WATER CONTENT (%] (%}
85.6| Ground Surface 3 3 i 10 20 30 R 54 SI CL
0.0! 150 mm Topsoil 1T * I =
. ¥
Clayey Silt to Silt 'R 85.0
with Gravel some Sand p|A4 \
(Glacial Till)  [leod 1| 55|37 \ L
At
Hard 5’/ 84.0
L4l 2| ssfos . o — 42 24 (34)
Brown ; 4 T —— ]
4
bl 1134 | g
S G ey 64 83.0
Shale Bedrock
Hanthaced 41 85| 65/|15cm | i
¥ -
81.7 Red Browm 82.0 T '| i i
3.91 End of Borehole : Auger
* DBorehale Dry upon i Refusal

+3 5. Numbers refer to

Sensitivity 1o

0
1545 (%) STRAIN AT FAILURE



QFFICE REPORT ON S0IL EXPLORATION

Trumsgisation

RECORD OF BOREHOLE No 32 METRIC
w P __ 80-76-00 LOCATION _N: 4 782 BOA; E: 312 307, Culvert WC 137-26  openateD gy . PM
oIST b Hwy. (BN BOREHOLE TYPE _Snlid Stem Auger, Dynamic Cone Penstration Test COMPILED BY _BD
baTUM __Geodetic DATE __1994 03 01 cHeckeo sy M
DYNAMIC COME PENETRATION
SOIL PROFILE SAMPLES 1 &, g RESISTANCE —PLOT psree N L
— - g% “ 20 40 60 80 100 LIMIT COMPENE LIMIT 29 REMARKS
O 81221 2 VA A U N wp W w | 5¢ &
ELEY DESCRIPTION a3 w2258 & [SHEAR STRENGTH WPa o 2 | GRaIN SIZE
BERTH |5 5| 5|38 § [ovwconmmeo o meovane| oL |y [DISTRIBUTION
g2 5 | EU | & |eouck TRIaxIAL x LaB VaNE WATER CONTENT {%) {%}
85.5) Ground Surface % : & 1020 30 GR 54 51 cL
0.00 100 mn Topsoil g *
Clayey $ilt w. Gravel 85,
84.7 (Glacial Til1) _[ls \
0.8 Hard 1| ss |67 \ 5
84,
Shale Bedrock 21 8}71
Very Weathered
31 88159 83,0
Red Brown
4| $5165/l13em B =
81.7 82.C

3.8f  End of Borehole
*  Borehole Dry upon
Completion

*3' x5 ; Numbers refer to
Sansitivity

10
18 45 {%) STRAIN AT FAILURE
10




OFFICE REPORY ON SOIL EXPLORATION

’
of
Traneporiation
Orune

RECORD OF BOREHOLE No 33

METRIC

w P 80=76-00 LOCATION N: 4 782 Bla; E: 312 096, Culvart WC 137-25 ORIGINATED &Y _PM
DIsY 4 Hwy . QFW BOREMOLE TYPE Solid Stem Auper , Dynamic Cone Penetration Test COMPILED BY __BD
DATUM ... Geodetic pare _1994 03 O1 CHECKED BY LM
o W [DYNAMIC CONE PENETRATION
50IL PROFILE SAMPLES By | 2 |Resstance slor UL YO B~ REMARKS
- £5| @ 20 40 60 8p go [T coNtenr bwi 20 3
O] x m - | i i 1 1 W W W, Sw
ELEY DESCRIPTION NEHEE %é G [HEar STRENGTH to Rt | % DATRBUTION
DEPTH |E1 131281 § |o unconnned + FIELD VANE . y 8
g1z - %U Z e ouick rriaxial x 1as vang |WATER CONTENT (%) (%)
85.7 Ground Surface & g i 10 20 30 GR SA 51 CL
0.0 100 mm Topsoil Ve ;'“; * 85.0
Clayey Silt w. Gravellfy)) &
1 - 0]
(Glacial Till) ‘1 | ss | s g o
g 84,0
Hard (o
S_—
; 2 1881 43 B
Brown v 83.0
82.7 R ss 120 T
2.6
Shale Bedrock b rryd
Weathered 82.0
81.4 Red Brown N e

3.9 £nd of Borehole

* Borshole Dry upon
Completion

+3' «7 : Numbers refer to
Seansitivity

20
159§ (%) STRAIN AT FAILURE
10




OFFICE REPORYT ON SOIL EXPLORATION

RECORD OF BOREHOLE No 34

METRIC

Sansitivity 10

w e 80~76-00 LOCATION N2 4 782 830 E: 311 692 Culyert WG 13704 ORIGINATED BY PM
pist 4wy, GQEW BOREMOLE TYPE __Solid Stem Auger, Dvmamic Gone Pemerration Tesr . COMPILED BY __BD
DATUM __Geodetic DATE 1994 03 02 CHECKED 8Y LM
} DYNAMIC COME FPENETRATION
SOIL PROFILE SAMPLES 15, | 3 |Resistance pior pasric Navuma o}
2 3 MOISTURE - REMARKS
b 351 & 20 40 &0 80 190 UM commewr lmry SO
Olm w = = | h h L i Wp W w, | 5w &
ELEYV. . gl wl 21958] & [sHEAR STRENGTH kPs — ey % | GrAIN SIZE
DEPTH DESCRIPTION w31 2| $ 1381 5 |0 uNconmNED  + FIELD vANE ATER CONTENT ()] 7 DISTRIBUTION
g1z 5 | EY | & |eQucKk TRAXIAL  x 1AB VaNE W (%) (%)
84.2 | Ground Sucface n : - 10 20 .30 GR 5A_S! Cl
0.0 100 mn Topsoil T 8.0
Clayey Silt to silt [{%)
some Sand ccc. Gravel 1188139 83.0 - 4
{Glacial Till) ’ B
2 | S8 |106/pScm ]
Hard
82.0
Brown 313 185 1105/P3cm o
________ "y
¥14. 1 8% [107/P3em | 81.0
P
Syb Art
A W, L. on
Gre == Hedad ¥ e
rey 5 |85 | 92 3 80.0 <] 1994 03 02
16 |ss j1o3
79.0
78.4
2 ,
>3 Sandy $ilt occ. Gravell) Sub Art .} Encdunt.
(Glacial Tl [y s |97 | ¥ | 780 5
Very Dense b
Brown )
Shale Bedrock 77.0
76.4 Weathered
A" Red Brown 8 185 172/%m
7.9 | End of Borehole
20
o3, x%; Numbers refer to 5 g (v STRAIN AT PAILURE




OFFICE REPORT ON SOl EXPLORATION

Miristry
)

Truraguriation
COrearic

RECORD OF BOREHOLE No 35

METRIC

* Borehole Dry upon
Completion

WP 80-76-00 LOCATION _ N 4 782 850: E: 311 532, Culvert WC137-23 ORIGINATED BY _AA
DIST 4 HWY .. OFH BOREMOLE TYPE _Solid Srem Auger, Dvnamic Cone Penetration Test, . COMPILED 8Y __BD .
DATUM _.Ceodetic GATE .. 1994 03 02 CHECKED 8Y OM .
o ws | DYNAMIC CONE PENETRATION
SO PROFIE SAMPLES Eg g RESISTANCE PLOT S fpasric LA oy :§ REMARKS
= w |20 @ 20 40 80 80 100 |UMT conrnr Lmitg 50 s
O e W ; z fl i ) 1 i Wp W Wm ey
ELEY DESCRIPTION 181w | 2|25 | & [sHear STRENGTH kP o 2 GRAIN $12E
BEPTH =1 ™= = - DISTRIBUTION
DEPTH o = S g | © UNCONFINED + FIELD VANE N
AF 1 5 %U 2 e quck rrianal  x as vang | WATER CONTENT {%) 4 (%)
84,0 Ground Surface & - i 10 20 30 GR SA 51 CL
0.0 J, *
% y
Clayey Silt to Silt {f /
with Sand oce. Gravel 1 1ss ! 18 83.0
(Glacial Till) \
, 2 188 56 \ g
Very Stiff to Hard 83.0 7
TJols 1 ss | 86 P
- Hh“-‘-
Brown i 81.0
A5 | es 110470 Jem °
80,4 gy
3.6 . .
Silty Sand 015 155 | B5/Bem | ag.0
some Clay ove. Gravel {] [
(Glacial Ti11) -
‘16.1.85.1 78/Bem
i 70,0
Very bense
8
. 78,0
Grey 7SS (110t 3em o
77.2 e
6.8
Shale Bedrock 77.0
Weathered
76.1 Red Brown A8 55 [104A10¢m
7.91 End of Borehole

*3' x5 2 Numbers refer to

Sensitivity 10

20
15 485 {%) STRAIN AT FAILURE




OFFICE REPORT ON SOOIt EXPLORATION

i
Trmrmoriution
RECORD OF BOREHOLE No 36 METRIC
e 80~76~00 LOCATION _N: 4 782 849 E: 311 468 |, Culvert WC 137-22 ORIGINATED 8Y _AK
DIsTY B HWY __ QEW BOREHOLE TYPE _Solid Stem Auger,  Dynamic Cone Penetrarion Tests . COMPILED 8Y B0
DATUM Geodetic pATE 1994 03 02 CHECKED BY _.CM ..
SO PROEILE SAMPLES o \;I‘J DYNAMIC CONE PENETRATION
So | g |mesistance riov nastic WOsTore Liou mg REMARKS
& w | 30| @ 20 &0 60 80 100 conTenr A &
9 35 g wt > 1 3 ! ) i Wp W Wy mg
ELEV ho Elal Wi S 158 | O |SHEAR STRENGTH kPo AP S GRAIN SIZE
BEPTH DESCRIPTION L2l EL S 8% = |o unconfined + FIELD VANE reR —_— y DISTRI?UYION
g1z 5 [EO] @ |eouck reaxa x tas vane |WATE CONTENT (%) {%)
83.6 | Ground Surface in - u 20 10 GR SA 81 CL
0.0 o
Clayey 5ilt 83.0
some Sand oce. Gravel
o
(Glacial Till) L 88 (28
r-]
Very Stiff to Hard > | ss |57 820 fef
\h""““-ﬁ-‘_‘
S
425 (71)
Brown J3 | 85 |60/5km S ¢
A 81.0
e Sy .y Sib Art| Head W. L. on
'R g § 1994 03 02
Hard “ SS 4
80.0
115 | 85|55 e
Grey
79.0
o416 | 851 63
78.1 JZ_S b Art] Enchunt.
5.5 575 78.0
Clayey Sand and Gravel ,}/o{
‘ .
ery Dense 644 7 | ss | 100/R5em 3142 ( 27)
76.9 Grey o ] 77.0
6.7 | End of Borehole

+3‘ w5« Numbers refer to
Sensitivity

20
1545 {*%) STRAIN AT FAILURE
10




OFFICE REPORT OMN SOIL EXPLORATION

RECORD OF BOREHOLE No 37

METRIC

*Barehole Dry upon
Completion

W P 80-76-00 LocAnion _N: & 782 B50; E: 311 363 , Culvert WC 137-21 ORIGINATED BY AK
oISt 4 HWY QW BOREMOLE TYPE Solid Stem Auper, Dynamic Cone Penetration Test COMPILED py BD
DATUM ... Geodetic pareg _1994 03 02 cHeckeo sy SM
S5OIL PROFILE SAMPLES o« w DYNAMIC COMNE PENETRATION
=21 =2 RESISTANCE  PLOT PLASTIC it iU w E REMARKS
— $6| % 20 40 60 80 go |UMT contenr wmmj SO
Q ot b s - f ) ! | 1 Wp W W, 5w &
ELEV DESCRIBTION S § w :x%’ 29 & [sHEAR STRENGTH kPo e Gt 2 | GrRAIN ?IZE
bEPTH s3] 2| 31851 & |0 unconane + FIELD VANE . y D'SW‘EU 10N
é P4 5 | &Y L |® QUICK TRIAKIAL X LAB VANE WATER CONTENT {%) (%)
83.9] Ground Surface @ : i 1020 30 GR 5A 51 CL
0.0 .
Y
Clayey Silt
trace Sand occ. Gravep] 183.0
i i 1 581 3
(Glacial T L]
Very Stiff * LA
27 8521 Q
Brown 82.0 >
e o o s 4 1] 1
S
ol ]3] 58|99 [ e S
81.0 o
12078 3em
Hard 4| 838 117/9Bem ©
/ 8
51 8595 0.0
Grey
N o
6| 85|92 79.0
o
Shale Bedrock
78.0 Weathiered
i) Red Brown v 1 g5 40/dem 78.0
6.11 gnd of Borehole Auper
Refusal

+3, x¥ + Numbers refer to

Sansitivity 10

20
150-5 (%) STRAIN AT FAILURE




OFFICE REPORT ON SOt EXPLORATION .

irwktry

Ll
)
Trarmpoutation
Crrnirin

RECORD OF BOREHOLE No 39

Ni 4 782 883; E: 310 438

METRIC

ORIGINATED BY | AR

* Borghole Dry upon
Completion

w p__80-76-00 LOCATION Culvert WG 137-19
DIST 4 Hwy . QEW BOREHOLE TYPE _Solid Stem Auger, Dynamic Cone Penetration Test COMPILED BY _BD
paTUM Geodetic pATE 1994 03 03 CHECKED BY M
DYNAMIC COMNE PENETRATION
SOIL PROFILE SAMPLES | &, | % |Resistance pior pnepie Mmoo
g 4 b LamiT ponsTune tlu‘i”v :c) REMARKS
b w |3 @ 20 40 60 8O 100 CONTENY s
O I I ! . ) i Wp W w,| 5w &
ELEV DESCRIPTION 18] w| 21281 & [SHEAR STRENGTH kPs e Geremmesesmeo Z | graN SIZE
DEPTH w3 2 2 125] § |ounconmmes  + Fieo vane CENT (0 y |DISTRIBUTION
21z 5 [&O | @ |eQuckTRIAXIAL X LaB VANE WATER CONTENT (%) {%)
84.01 Ground Surface i - o 0 20 230 GR SA 51 CL
u.0 300 mn Topsoil s *
Clayey Silt to Silt "
some Gravel some Sand 4
(Glacial Till) i 1 lss |17 81.0
82.6 Very Stiff B k\
.47\ Bro / R
W S——
o 2 {85 1120/30cm A S o
Sandy Silt 82.0 120/ 280m
gome Clay oce. Gravel [+ . oo d
(Glacial Till) ’
ETSS 00 den | 8140
Very Dense
' e R 5. 2 L1 o
2] 80.0
Brown to Grey [} 6185 (165
1 79.0
.w.
71.8 o lee bonddes | 780
6.2] End of Borghole

+3, x5 ; Numbers refer to
Sensitivity

20
15 45 {%) STRAIN AT FAILURE
10
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CFFICE REPORT ON 5011 EXPLORATION

o
Transporiation
Onlaric

RECORD OF BOREHOLE No 38

METRIC

*

x3 . NMumbers refer to
Sensitivity

15 &5 (%) STRAIN AT FAILURE
10

e 80-76-00 LOCATION _N: 4 782 865; E: 310 838 , Culvert WC 137-20 originaTED By AK
DIST 4 HWY QEW BOREHOLE Typg Solid Stem Auger, Dynamic Cone Penetration Test COMPILED BY _BD
DATUM _Geadstic DATE __1994 03 03 CHECKED BY CM______
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &, § RESISTANCE PLOT pasric NATURAL L
= S fLast MOIETURE :'m‘;" = ) REMARKS
CONTENT —
- w | 22 L 20 40 &0 BD 100 z = &
9 o wr b > 1 L bl L 1 Wp W Wiy DS
ELEV BRI || w2 %g O |SHEAR STRENGTH kPo — et GRAIN SIZE
FERTH = > < =) = DISTRIBUTION
DEPTH =151 = > o g |2 UNCONFINED + FIELD WANE . Y %
.§_ z 5 gu @ |® QUICK TRIAXIAL % LAB VANE WATER COMNTENT {1 (%]
84.3] Ground Surface = : w 1o 20 30 GR SA 51 Cl
0.0/ 150 nm Topsoil TF
L 84,
. dq \
Sandy Silt i
oce. Gravel trace Clay || |4 \______
X K 1 11ss |51 X i S =] W. L. on
(Glacial Till) I = A ] 1994 03 03
Very Dense i |
91 2|55 {105/13cm
82. " 10 32 (58)
Brown 30185 [100/)2cm o |
| 1 Z TS5 1107 }Oem | |
q- 81. i = ]
: | | |
| | 1
i |
Grey ! ‘ I
80. ' |
5155 100/ pbcm ° 8 27 (85)
78.9 i 79, ;
5.4 Clayey Silt to Silt [of | | i
oce. Gravel rd .
{Glacial Till) |
78.0] lard Red Prown VP 6 [ 58 100/ [0cm iz o — |
6.3 End of Borehole ]I
1
| ! :
| |
E
|
|
N 20




CQFFICE REPORT ON SO EXPLORATION

Minigtry

of

Trarmgiortation
Oritariy

RECORD OF BOREHOLE No 40 METRIC
WP 80-76~00 LOCATION __N: 4 782 904 ; £: 309 943 Culvert WG 137-18  omigmares gy AK
oISt 4 HWY QEW BOREHOLE TYPE _Sulid Stem Auger, Dynamic Cone Penetration Test COMPILED By DD
DATUM .. Gendetic bate 1994 03 03 CHECKED 8y _CM
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES §m § RESISTANCE PLOT narng NATURML s
5| % pATC wolsae LOUB | T | REMARKS
= 20| & 20 40 &0 80 100 CONTENT zxz
S| & el PR A WO T Wy w w | Sw &
ELEV ' Elg] w| 2125 & [SHEAR STRENGTH kPa Py % | crAIN S1ZE
BERTT DESCRIPTION ELE IS 32 5 |ounconames v rewo vane rer content ol 7 DISTRIBUTION
g z 5 gu g, ® QUICK TRIAXIAL  x LaB vang | WATE NTENT (%) (%)
83.8! Ground Surface :Ea - u 10 20 30 GR $A §1 CL
001" 100 mm topsoil 1T,
Bilty Sand to Sandy 5ilf | -
ome Gravel . 83.0
some s 11 1 | ss fas/dacke e o . L. on
(Glacial Till) ) 1p ‘ 120718em 1994 03 03
R f wamcommivery Eloy
. 82.0
Very Dense g
\ 1137Tss 100/ h3em &P 15 41 (44)
1 81.0
Brown o
41 4155 {180/ 3cm
| 80.0
A,
A ' N
79.1 S e OO e o
4.7 79.0
Shale Bedrock
Weathered
77'7 Red Brown P W 8 o B 24 9 W, T 01 00

6.1] End of Boreghole

20
3, x5 Numbers refer 1o 5 & 5 14y STRAIN AT FAILURE
Sénsﬂwnty 10



RECORD OF BOREHOLE No 41 METRIC
WP B0-76-00 LOCATION  N:&6 782 913: E: 309 682 , Culvert WC 137~17 ORIGINATED BY _AK
pisY___ 4 Hwy . QEW BOREMOLE TYPE _Solid Stem Auger, Dynamic Cone Penetration Test . COMPILED BY __BD
DATUM Gegdetic DATE 1994 03 03 CHECKED BY LM
SOH PROFS AMP o w DYNAMIC CONE PENETRATION
O PROFILE PAMPES |Eyg | £ |resstance por rsne A% v | Z | memanks
= w |20 9 20 4p 60 80 0o |"™T sontent bWt SO
Q= 0 = 2 ) h ) : i Wp W w, | 5w &
ELEY lal w2195 & [sHEAR STRENGTH kPo e Chreeemied 2 | GRAIN 31ZE
DEPTH DESCRIPTION w3 Z | $|38] § |ounconenen  + FiED vane ater content | 7 [DSTRISUTION
gz 5 [EO | & |eouck rraxa x was vane |W {%) {%]}
84,31 Ground Surface il w 0 20 3 GR S5A S1 CL
0.0 150 wm Topsoil P 3 *

o
&~
f=

bt | \\

Sandy $ilt L \\

occ. Gravel some Clay | {+f 1 |55 |47 \\ q
(Glacial TilD) [} 83.0 e .

o[ 2155100/ {13cm d

o

1 82.0
Dense to Very Dense .| [ T2 1 3em

OFfFICE REPORT ON SOt EXPLORATION

f H Bt T Jem X
’ 81.0
{4
1 - 1
80.2 Brown 1
! < 80.0
Shale Bedrock
Weathered 5 183 125/ Hhem
Red Brown to Grey 79.0
78.1 N T e g
6.2 End of Borehole

* Borehole Dry upon
Completion

20
+3, x5 ; Numbers refer to 5 5 ) srpaN AT FAILURE
Sersitivity M




QOFFICE REPORT ON 30IL EXPLORATION

Mirigtry
@)

Transportatin
O !

RECORD OF BOREHOLE No 42

METRIC

WP A0=7H-00 LOCANION _ N: & 782 924 - E: 309 AL Culvert WC 137-16 ORIGINATED BY AK
DIsT 4 HWY QEW BOREMOLE Type _Solid Stem Auger , Dynamic Cone Penetration Test COMPILED By BD
DATUM Geodetic DATE 1994 03 04 & 1994 03 04 CHECKED BY M
509 PROFI AMP o w DYNAMIC CONE PENETRATION
O PROFILE S LES Eg g RESISTANCE  PLOY pastic NATURAL oo :3‘: REMARKS
5 w | 2O ] ¥ 20 40 60 80 100 L::v” “‘”\’x"‘" “V\'/ z% .
e it - I i L 1 :)
ELEY BESCRIPT iy wl 2 %E‘ 5 SHEAR STRENGTH Pa AT 2 | craIN 5178
DEFTR (PTION 151218 35 T |0 UNCONANED 4 RIELD VANE| o neinio | Y DISTRIBUTION
g1z 5 | &Y | & |eouck rRAXAL  x LAB vANE NT (%)) {%]
84,2 L Grouod. Sucface _- : w 10 20 30 GR SA 51 CL
0.0 150 mm Topsoil g * | 840
o)
Clayey Silt
trace Sand occ. Gravel
(Glacial Till) .p1 185 |46 \ S
83.0 <
Hard \
82.1 Brown oy * 2158 |40 >
7 T 82.0 -
Bandy Silt to 5ilty Sand " 3188 100/ |13em ") 9 28 (63)
oce. Gravel
{Glacial Till) 4185 1100/ {13cm | B1.0
Very Dense 80.0
bi.
51388 | 75/3em o 8 46 (46)
Brown .
i 79.0
78.5 -
5.7
Shale Bedrock
77.7| Weathered  Red BrownRed 6 |55 [180/43cm | 78.0

tnd of Borehole
* Horehole Dry upon
Completion

+3, x5 ; Numbers refer to

Sansitivity o

20
15 45 {%) STRAIN AT FANLURE




20
+3, %% Numbers refer to 1505 (4) STRAIN AT FAILURE
Sensitivity 10

@
l ‘ ‘ ho T
: RECORD OF BOREHOLE No 43 METRIC
I - w ¢ 80-76-00 LOCATION __N: & 782 942 ; E: 309 028 | Culvert WG 137-15 oRIGINATED By AK
. DIST HWY QEW BOREMOLE TYPE Sglid Stem Auger, amic Cone Penetration Tes COMPILED BY
- A Salid 8 A Dyn G P Test ED B BD
. patum .. Geodetic pare . 1994 03 04 CHECKED BY .CM
i " w ] DYNAMIC CONE PENETRATION
I SOIL PROFILE SAMPLES x‘:i.wz., 5 RESISTANCE PLOT Aastic NaruRaL uau x'@ REMARKS
- w281 & 20 40 40 80 100 N GONTENT AT m S s
[0 4 w - 2 J L ) A I Wp W wyj oW
’ ELEV DESCRIPTION & g w "a..’ Qg & |SHEAR STRENGTH kPa RS 2 D@g;‘?‘)?té&
BEPTH = C I 22381 % |ounconmmned  + FIRLD vANE . y !
l . S 2| " o gu 2 e Quick TriaxiAL  x 1B vang | WATER CONTENT (%) {%)
. 84,61 Ground Surface 5 ‘ 5 10 20 30 GR SA 51 (L
e 0.9 100 mm Topsoil é‘""
i Clayey Silt w. Gravel P *!.—* 84.0 9 W. L. on
{Glacial Till) 1994 03 04
Stiff W1lss | 9
: 83,2 Brown ]
1.4 . ) ok .
l Sandy Silt to SiltySando|.i| 4 e |13 83.0 5
trave Clay occ. Gravell'|, D
(Glacial Till) 1 “““MMMM
l‘ . Ik 3185 185 82.0 T
Z .
o Compact to Very Bense || £ 4 1ss hoos l13em g
=
had .
I § \ B1.0
re .
o
; w Brown .
= -
2 1oresTreeiraz it dem | 8000
l z ‘
o U R I b
[t -
& AN 79.0
' &
- 4 i
41 b
Q Grey J1.6.185 1110/ 113cm
ro T 78.0
| 5 Ik
774 o.
‘ 7.2 Shale Bedrock
| 76.6 Hog oo 788 1007 |13em | 77-0
‘ l 8.0] End of Borehole
|
I j



QOFFICE REPORT ON 50it EXPLORATION

@i
Trarmportistion
Oeinrio
RECORD OF BOREMOLE No 44 METRIC
WP B0~ 160 LOCATION _Ni 4 782 950. E: 308 850 , Culvert WC 13714 CRIGINATED 8Y AK
DIST __% HWY __QEW BOREHOLE Typg _Solid Stem Auger, Dynamic Cone Penetration Test compiLen @y B0
patum __Geodetic pATE 1994 03 G4 CHECKED BY CH
o W DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Sg | § |Rehmnce PoT 2 lne S v CE | semancs
P w | EQ| @ 20 40 60 80, 100 |U™T cowrenr Mt 5O a
9 o it Q'E 2 ; H H L 4 Wp W WL :Jg
ELEV DESCRIPTION a. g w 2 z% © [SHEAR STRENGTH kPg [P S a—] DG;ET%‘%‘ ?:éﬁ
DEPTH - Z1EB % |0 UNCONFINED  + FIELD VANE . I5TRIBUTION
g g -2 gg ;% ® QUICK TRIAXIAL ®x LAB VANE WATER CQNTENT(A) 7 (%)
84,5 Ground Surface @ N i 10 20 30 GR SA 51 CL
0-01 100 mm Topsoil x’“ﬁ”‘ﬂ?
§ 84.0
Clayey Silt to Silt
sowe Sand oce. Gravel {{old 1 |88 |19
(Glacial Till) | 83,0 SN
2 {ss |63 i |°
Very Stiff to Hard 12041 8em
W11 3 {ss pio/dsem | 82.0
Brown R%
WWWWWW e 44
4 4188 [LO7 o
Grey f 81.0
80,6 .
3.9 Ton
Sandy Silt .
trace Clay oce. Gravell) | 80.0
(Glacial Till) 288 110/ 1 3em
of ' ' W. L
. N O
Very Dense i ¥ 79.0 1994 03 C4
78.1 Brown {°{ 6185 120/ [L3cm o
5.4

End of Borehole

isl
+3, x5 Numbers refer to 15 4 5 (4,) STRAIN AT FAILURE
Sensitivity 10



OFFICE REPORT ON 501t EXPLORATION

@i
of
ol Tharaportation
RECORD OF BOREHOLE No 45 METRIC
w e __ 80-76-00 LOCATION _N: 4 782 970 ; E: 308 370 , Culvert WC 137-13  oriGINATED v AK

DATUM ... Ceodetic

DIST & HWY__ OEW ___ BOREHOLE TYPE_ Solid Stem Auper, Dynamic Cone Penetratiou Test

pate _1994 03 07

COMPILED BY BD
cHECKED BY S

<Ot PROFILE SAMPLES | = W | BYNAMIC CONE PENETRATION
By | g |messmance por sasTic NOTGe Lo tg REMARKS
- 51| 3 20 &0 60 &0 go (T conrenr L zu
Ol 82| 2 ol O OO wp W w | 5w &
ELEV El8| wl 298| & |SHEAR STRENGTH kPa A ——— % | cRAN SIZE
SEETh DESCRIPTION SAEI 2| E B8] 5 |owconmme v pmowanel oLy DISTRIBUTION
é z 5 | &Y § ® QUICK TRIAXIAL X LAB VANE (% {%)
83.5] Ground Surface -, 4 W 10 20 3 GR SA 51 ClL
0.0 150 mm Topsoil 7"
.o‘
83.0
N . A y W, L. on
Clayey Silt to Silt Lolp Art] ted 1994 03 07
with Sand occ. Gravel 11188 {56 4
{Glacial Till) ) ': \
g 82.0 et
i
Hard Al 2ss s 120/ Bem
Brown i
MMMMMMMM L
3188 {110 81.0 [#]
45
S 488 1170/33cn
;‘ 80.0
Grey ’
’
y 79.0
78.5 5185 |180 3 Sub Ar{. En ountl, °
5.0 6l
Sandy 5ilt with Grave[is| 8.0
(Glacial Till) Bl )
ok
Vet‘y mﬂgg I} . A+ [=r=] TR
3 77.0
76.7 Brown ov‘o
6.t Shale Bedrock
Weathered
75.8 Red Brown 7.lss bonikem | 76.0
7.7 {End of Borehole

,,_3' x5 . Numbears refer to
Sansitivity

20
1545 () STRAIN AT FARLURE
10




Y

]

Transporaton
RECORD OF BOREHOLE No 46 METRIC
80-76~00 LOCATION _N; 4 782 985 . E- 308 041 , Culvert WG 137-12 ORIGINATED BY _AK
ot 4 wwy _QEW _ BOREHOLE Type Solid Stem Auger, Dynamic Cone Penetration Test COMPILED BY __BD
parum __Geodetic 1994 03 07 CHECKED BY _CM
it PROEI AMP 3 w o JDYNAMIC CONE PENETRATION
501 PROFILE SAMPLES g |z |RESISTANCE PlOT pasmic NATURAL el o T REMARKS
- 26| @ 20 a0 60 80 1go (UM coNTENT T 2O
Qi (4] = > ) ) f f 1 Wp W w, | 5% &
DESCRIPTION & § w § %g S |SHEAR STRENGTH kPo ST S—— 2 | GRAIN ?lée
> 2 = DISTRIBUTION
w15 = &1 & |o unconmnep + FIELD VANE .
g2 " 5 gu Z | quck Tranial x Lag vane |WATER content (n)f 7 {%)
Ground Surface v N _ i 10 2 30 GR SA 81 CL
0il 7 Sub Art. W. L. on
150 mm Topsoi s’ ueadpi 1994 03 07
$ilt with Sand 82.0
some Clay occ. Gravel 56 | 67 \_ o
(Glacial Till) MMMMM
S8 1120/Bem 81.0
Very Dense
58 1120/ bem °
80.0
Brown
55 {185/5%cm
79.0
- loub Ade.
Shale Pedrock Eacourit .
Weathered $5_1120/80cm 78.0
Red Brown
77.0
35 1120/Bem

[l
Sl

CFFICE REPORY ON S0OIL EXPLORAYTION
Lol &

End of Borehole

3. x5 . Numbers refer to

Al

Sensitivity

W
15 -5 {%)} STRAIN AT FAILURE
{0




GFFICE REPORT ON SOIL EXPLORATION

RECORD OF BOREHOLE No 47 METRIC
WP ___80-76-00 LOCATION N3 4 783 003 & E: 307 540 Culvert WC 137-11 ORIGINATED BY _ AK
pisT __ 4 Mwy . QEW BOREMOLE TYPE __Solid Stem Auger, Dynamic Cone Penetration Test COMPILED BY _ BD
OATUM __feodetic paTE 1994 03 07 CHECKED By _M
PR o wi [DYNAMIC CONE PENETRATION
SOIL PROFNE SAMPLES Tg | § |eerance nor T s
= w50 @ 20 20 60 80 100 |7 conTer umT | 2O %
Q= ] - ) h L i i W w W, B
ELEV alE w2 @% 5 SHEAR STRENGTH kPo A 2 | GRAIN SIZE
DEPTH DESCRIPTION HZE1 2 2138 5 |ounconmmes  + FIELD vANE . y |DISTRIBUTION
é z 5 | &Y G |® ouck TRIAXIAL % (A8 VANE WATER CONTENT (%) {%)
83,21 Ground Surface o : w 0 20 3 GR SA §1 €L
0.0l 180 m Topsoil yas
1w
Clayey Silt to Silt 82,0
Y 3ub Arg. W. L. on
some Sand oce. Gravel 41 {gs |28 2 \
(Glacial Till) Yead - 1994 03 07
4 82.0 - SR 731 (62)
Very Stiff to Hard i R B i S
y 4 120/13em
Brown 3185 117
Py 81.0
IZ(EMEERN:Y AN
Hard 20.0
7.5 Gre of Sib Art
L3 Savd anu Lravel 59 AL Bjcount
Very T %
79.0 e e 5.5 5n T haem | 7990 49 40 (11
4.8] Clayey Silt to Silt ¥ ]|5&lSS pem
some Sand oce. Gravel |9
(Glacial Till) i
8.1 Hapd Grey
5.6 Shale Bedrock 2 78.0
77,5 Heqthered S&tetss oo 3n
6.2| End of Borehole

20
3, x5 Numbers refer to 15 ' 5 90) STRAIN AT FAILURE
Sensitivity 10



OFFICE REFORT ON SO EXPLORATION

RECORD OF BOREHOLE No 48

METRIC

wp_ 80-76-00 LOCATION __N: 4 783 012 ; E: 307 464 Culvert WC 137-10 mpyiNATED BY AR
DIST 4 HwY _ QEW BOREHOLE TYPE Solid Stem Auger, Dynamic Cone Penetration Test compILED By _BD
DATUM . Gaodatic pare . 1994 03 07 CHECKED BY LM
SOl PROFILE SAMPLES o w DYNAMIC CONE PENETRATION - .
g2 | § |Temne ne rase Vol e | =5 | remarks
5 nw | 2O @ 20 40 0 8D 100 CoNTENT z= &
Ol Wlasl 2 4 : n 4 ‘ Wp w w, Dg
ELEV DESCRIPTION |l WIS I58 | O |SHEAR STRENGTH kPa YU FE— GRAIN SIZE
DEPTH 1E1 21 £ 8% % |6 uNCONFINED + FIELD VANE " . y |DISTRIBUTION
é Z 3 %U ﬁ ® QUICK TRIAKIAL % Lag vang | WATER CONTENT (%) {%}
B4,3 | Ground Surface o - i 1020 30 GR $A S1 CL
0.0 R S
100 mn Topsoil 7 : . 84.0
Clayey Silt .
with Sand occ. Gravel Pllgl1 |ss | 26 o
(Glacial Till) : 83.0 Iy
% \%
Very Stiff to Hard [1'] 2 lss log] X —] W, L. on
Auk = I 1994 03 07
B 430 2.0
rown 3|88 |71 d
1.4 )
7.9 ' -
Silt some Sand d iy s | 72 81.0
oce. Gravel trace Clay
(Glacial Till)
80.0
Very Dense . s les | 78 o
. 79.0
#
Grey
A6 1ss |62 78.0
77.4
6.9
Shale Hedrock
Weatherad 77.0
76.6 Red Brown Lot S8, L1207 Ecan
7.7 1 End of Borehole

+3, %5 Mumbars refer to
Sensitivity

20
1505 (%) STRAIN AT FAILURE
10




CEFICE REPORT ON S0 EXPLORATION

Ministry
-
RECORD OF BOREHOLE No 49 METRIC
w e 80-76-00 (OCATION __N; & 783 027 ; E: 307 225 , Culvert WC 137-09 ORIGINATED BY _PM

DIST & .. HWY_ QEW.___ .. BOREHOLE TYPE Solid Stem Auper, Dynamic Cone Penetration Test

COMPILED BY _BD

*  Borehole Dry upon
Completion

DATUM __Geodetic pATE _1994 03 12 CHECKED BY EM
” W |DYNAMIC COME PENETRATION
S0 PROFILE SAMPLES §% 5 RESISTANCE  PLOT astic nargea oo h% REMARKS
LA ContEnt U =0
§ o o zg ] 20 AIO bp BIO !{?O Wp W W, %g &
ClEv CescRIPTION SHEEREE & [SHEAR STRENGTH KPo A SRAN $12€
DERTH wlZE|l Z | 2125 5 |ouncoNmNED  + FIELD VANE . y [PSTRIBUTE
gz " %U @ |® QUICK TRIAKIAL  x LAB VANE WATER CONTENT (%) (%]
83,3 | Ground Surface % £ o 1020 30 GR SA §i CL
2 ) *
0.0 200 wm Topsoil ' 83.0 \
Glayey Silt to 5ilt p
some Sand oce Gravel 1}s8s| 39 \ o b
(Glacial Till) g 82.0
4 et
- |
2,185 1112 o
Hard 1 U355 132 7poen | 8140 o
i
LS eI Ceom
/1 80.0
Brown
’
4}
’ 79.0
Soteas 1123/ Sem (]
rt i
47.8 4 78.0
5.5 Shale Pedrock
Weathered
77.1 Grey A6 1 85 1112/ 5em
6.2 End of Borehole

+3 x5 . Numbers refer to
¥ . P
Seansitivity

20
1545 (") STRAIN AT FAILURE
10




OFFICE REPORT ON SOt EXPLORATION

Ministry
Ik

Tearmporustion
Ormariy

RECORD OF BOREHOLE No 50 METRIC
W P __ BO-76-00 LOCATION _N: &4 783 O48 & E: 307 074, Culvert WC 137-08  omiGINATED &y DM
msT_ 4 Hwy _QEW BOREHOLE TYPE Solid Stem Auger, Dynamic Cone Penetration Test COMPILED BY _BD
DATUM ..Geodetic ‘ DATE 1996 03 12 cHECKED By M
501l PROFILE SAMPLES -3 w DYNAMIC CONE PENETRATION rus -
‘3’%’ g RESISTANCE PLOT % nasnic E%ﬁ;?ﬁﬁ uoup :% REMARKS
= w | 201 @9 20 40 40 80 00 z= Iy
9 or i = = | P i i 1 Wp W W, Hw
ELEV . |8 w| 2|28 & [SHEAR STRENGTH kPo Oy 2 | Grav size
BEFTH DESCRIPTION w3 Z1 5138 ] & |ounconmner  + FELD vANE WATER CONTENT (%] 7 DISTRIBUTION
31z 5 | &Y & |eauck TRanal  x Lap vane {%) {%)
84.0| Ground Surface % b o 0 20 30 GR 5A 51 C1
0.0 100 mm Topsoil Va W *
Clayey Silt to Silt
trace Sand occ. Gravel 83.0 N
(Glacial Till) \
o
1 185 |45 o
i 82.0 \\\
\
Hard W2 |88 117 T
385 1387 Bom s1.0 o
A
Brown
b W s 74_
W (A4 155 1138/P3em | 80,0
G
rey 5 |ss | 57 o
79.Q
o
78,3
5.7 Sandy Silt il
some Clay occ. Gravel [1° 78.0
{Glacial Till) LT
77.5| Very Dense  Brown [ 96 | 88 [152/F5cm °
6.3 Shale Bedrock o
Weathered 7.0
6.3 Red Brown 2. Lss | g2bem
7.7  End of Borehole
* Borehole Dry upon
Completion

20
+3, x%; Numbers refer to 15 5 (o) STRAIN AT FAILURE
Sansitivity 10



OFFICE REFORY OMN SOIL EXPLORATION

RECORD OF BOREHOLE No 51 METRIC
W P _BO=~76-00 LOCATION __N: 4 782 766 : E: 313 344, North Retaining Wall ORIGINATED By _PM
DIST _4 Hwy ., QB BOREHOLE TYPE Solid Stem Auger. Dynamic Cone Penetration Test . COMPIED BY _BD .. .
DATUM . Geadetic DATE 1994 03 08 CHECKED BY GM_ o
SOIL PROFILE SAMPLES o w [ DYNAMIC CONE PENETRATION -
%‘g 2 RESISTANCE  PLOT M 33.‘1“ g&l%; t’.ﬁt{? m§ REMARKS
= w | EQ 20 4D 60 80 100 e &
0w S Iosl z ) ) L L i Wp w wo| 5%
ELEY DESCRIPTIN & éf w 2 zg G |SHEAR STRENGTH kPo [ V— D?s%‘gu?:éfq
BEPTH - S 2 B8 T |ouncoNRNED  + HIELD VANE . ¥ B
£z 3 %U S e ouck Tranar  x tas vang |WATER CONTENT (%) (%)
84,0 | Ground Surface i ! i 10 20 3D GR SA S CL
0.0 150 mm Topsoil A~ *
§ilt trace Band N o
11 lss |26 83.0
Compact to Very Dense -
2 |85 |65 i
Brown to Gray 82.0
oce. Silty Clay Seams 3 |ss}30 o4
B81.1 -
2.9 T 81.0
Clayey Silt 4 |ss | 24
some Sand occ.Gravel |y
(Glacial Till) 80.0
8
Very Stiff to Hard
g 5 |55 |89 R e e
78.8 Grey 4 79.0
A
Shale Bedrock
Weathered ‘ 78.0
6..1.58. 1138/} 3em
Red Brown
77.0
76,2

7 I Lsem

7.8 £nd of Forghole
* Borehole Dry upon
Completion

20
+3, x5 Nombers refer 1o 15 50 5 (o4) STRAIN AT FAILURE
Sansitivity 10



OFFICE REPORT ON SOl EXPLORATION

.G Transportation
Covaricy

RECORD OF BOREHOLE No 52 METRIC
w P __80~76-00 LOCATION _N: & 782 766 ; E: 313 316 _ North Retaining Wall ORIGINATED BY P
bist _4% Hwy _QEW BOREHOLE TYPE Solid Stem Auger, Dynamic Cone Penetration Test COMPILED BY _BD
DATUM _Geadetic DATE 1994 03 08 CHECKED By SM .
DYNAMIC CONE PENETRATION
501 PROFILE SAMPLES g“é’ 3 |resisrance plor nasrie NS omel LT | remarks
- w36 @ 20 40 60 80 100 |OWT content w5 O 2
9 o w by 2 | ) ! i 1 Wp W w, | Bw
ELEV Elgl w2188 & [SHEAR STRENGTH kPo D — Z | oram size
BEpTH OESCRIPTION Bl 2| 135 % [ounconameo v rmb el | v |PrsTRIBUTION
212z L | &Y 2 le quick TRIAKIAL  x 1AB vang | WATER CONTENT (%) %]
84,2 | Ground Surface - : & 10 20 3 GR 5A SI Ci
u.v 100 mm Topsoil 771 * 84.0
5ilt trace Sand
Compact 1| 88§17 q
e 83.0 <
Brown to Grey 9 1gs | 28 >
82.0 ' g \
7T - 2.0
Clayey Silt A 5
some Sand oce. Gravel 3 |58 0
{Glacial Till) o
81,0 -
Very Stiff b188 | 18
§
Gray ]
0.9 80.0 =
' Sandy Silt .
oce. Gravel trace Clay||'| S S Bem
{Glacial Till) .
N 79.0
Very Dense :
e Brown | | prpsspeed Oem | 45 4 o 532 {63)
' %
6.4 Shale Bedrock
Weathered 71.0
7155 1138/P0cm
Red Brown
76.0
3.0 b 56-1300/Bem | 75,0
9.2| End of Borehole ,
* Borehole Dry upon
Completion

+3, x5 Numbers refer to

Sengitivity 10

20
1505 {%} STRAIN AT FAILURE




OFFICE REPORY ON SOIL EXPLORATION

Mirsgtry
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Frarsportation

RECORD OF BOREHOLE No 53 METRIC
w P _80-76-00 LOCATION N3 4. 782 714 3 E: 313 319 ,  South Retaining Wall ORIGINATED BY _FM
oisT 4 HWY _OEW BOREMOLE TYPE _Solid Stem Auger, Dynamic Cone Penetration Test COMPILED BY _BD
DATUM _Geodetic parg 1994 03 08 CHECKED BY LM
o w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES By | § |wssiance rior e S o | memares
4 LAY CONTENY LIMIY =10
= n | BQ 20 40 40 8O 100 z = &
Ol Wl =z 4 J ! ‘ i Wp w Wy Dg
ELEV SESCRIPTION & § w g ze | @ SHEAR STRENGTH kPo e G D%Rr};’lgu?‘éiz
DEPTH wlZ] 21 2 12581 5 10 UNCONFINED  + FIELD VANE . ¥ Buti
gz 5 %U D | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) (%]
8.0 Ground Surface & : & 03P GR SA 51 CL
0.0 100 nm Topsoil AUT *
Clayey Silt to Silt .
trace Sand 1SS 83.0 \\\
(Glacial Til1) S
Very Stiff to Hard € 2 188 74 \.____H o
B . 82.0 e
3 L & 4
3185 23
Very Stiff to Stiff
81.0
4 1851 13 T -
Grey
1 1
80.0 &
79.4
A 5.1.85 1105/P3em
$ i
Silt 79.0
some Gravel trace Sand
{Glacial Till)
78.0 Nt
G T RS I 5em
Very Dense bl
77.0
Brown
TSI Sem
A 76.0
75.5 0
8.5
Shale Bedrock
75.0
Q15 11057 Sc:m.
Weathered
74.0
Red Brown
73-2 4 yatad ‘:M'_:‘io‘m
10.8 End of Borehole
* Borehiole Dry upon
Completion

+3, %5 ; Numbery refer to

Sansitivity 10

20
15 -5 {%) STRAIN AT FAILURE




EXPLORATION

OFFICE REPORT ON SOH

RECORD OF BOREHOLE No 54

METRIC

WP 80=76-00 LOCATION Nt 4 782 716 ; E: 313 346 ,  South Retaining Wall ORIGINATED BY PN
msT b Hwy _QEW BOREHOLE TYPE i Auger, Dynamic Cone Penetration Test COMPILED By _BD
patum . Geodetic DATE 1994 03 08 CHECKED BY _CM__
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g1z 5 %U Z | quck TRt x 1ap vane |WATER CONTENT {%) (%)
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0.9 150 mm Topsoil i *
L] ./
Clayey Silt P
trace Sand 1 |ss |14 83.0 K
(Glacial Till)
Stiff to Hard \
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; 3 188 20 \\
Very Stiff . \""“‘W
81.0 [t
Grey 4 1ss |20
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Sttt 411558 _[100/}10em d
gsome Gravel trace Sand 79.0
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=]
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b o
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48 155 1149/P3cem
Red Brown
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73.2 4 o) 937 witii]
10.8 End of Borehole
* Borehole Dry upon
Completion
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W.P. 80-76-00, Dist. 4, Burlington, Central Region
Subsurface Conditions at Specific Culvert Sites
Queen Elizabeth Way, from Ontario Street to Victoria Avenue

Culvert W.C. 137-08

Borehole 1

Below 150 mm of topsoil, 5.1 m of very stiff to hard clayey silt to silt glacial till (N values 28 ->
100 blows/0.3 m; moisture content 15 to 8 %), overlying very dense sandy silt glacial till to the
maximum depth drilled of 6.5 m (N values >100 blows/0.3 m). The borehole was dry upon
completion.

Borehole 50

Below 100 mm of topsoil, 5.6 m of hard clayey silt to silt glacial till (N values 45 - >100
blows/0.3 m; moisture content 8 to 13 %), overlying 0.8 m of very dense sandy silt glacial till (N
values >100 blows/0.3 m; moisture content 8%), overlying weathered shale bedrock to the
maximum depth drilled of 7.7 m. The borehole was dry upon completion.

Culvert W.C. 137-09

Borehole 2

Below 100 mm of topsoil, 3.8 m of hard clayey silt to silt glacial till to the maximum depth
drilled of 3.9 m (N values 36 - >100 blows/0.3 m; moisture content 13 to 8 %). The borehole
was dry upon completion, and could not be advanced below the 3.9 m depth, even after moving
the drill rig a few metres away.

Borehole 49

Below 200 mm of topsoil, 5.3 m of hard clayey silt to silt glacial till (N values 39 - > 100
blows/0.3; moisture content 5 to 8 %), overlying weathered shale bedrock to the maximum depth
drilled of 6.2 m. The borehole was dry upon completion.

Culvert W.C. 137-10

Borehole 3

Below 200 mm of topsoil, 0.9 m of fill material (stiff clayey silt with sand, one N value of 8
blows/0.3 m; moisture content 17 %), overlying 2.3 m of stiff to hard clayey silt glacial till (N
values 8 - 72 blows/0.3 m; moisture content 10%), overlying 0.6 m of very stiff clayey silt (one
N value of 27 blows/0.3 m; moisture content 15%), overlying very dense silt glacial till to the
maximum depth drilled of 6.2 m (N values >100 blows /0.3 m; moisture content 10 %). The
borehole was dry upon completion.



Culvert W.C. 137-10 (continued)

Borehole 48

Below 100 mm of topsoil, 2.8 m of very stiff to hard clayey silt glacial till (N values 21 - 98
blows/0.3; moisture content 13 to 9 %), overlying 4.0 m of very dense silt glacial till (N values
78 - 62 blows/0.3 m; moisture content 8 %), overlying weathered shale bedrock to the maximum
depth drilled to 7.7 m. The ground water level was at elev. 82.5 m some 1.8 m below ground
level.

Culvert W.C. 137-11

Borehole 4

Below 200 mm of topsoil, 4.7 m of hard clayey silt to silt glacial till (N values 33 -78 blows/0.3
m; moisture content 13 to 8%), overlying very dense sandy silt glacial till to the maximum depth
drilled of 6.4 m (N values >100 blows/0.3 m; moisture content 10%). The borehole was dry
upon completion.

Borehole 47 \

Below 100 mm of topsoil, 4.2 m of very stiff to hard clayey silt to silt glacial till (N values 28 -
>100 blows/0.3; moisture content 8 to 11%), overlying 0.5 m of very dense sand and gravel (N
values >100 blows/0.3 m), overlying 0.8 m of hard clayey silt to silt glacial till (N values >100
blows/0.3 m), overlying shale bedrock to the maximum depth drilled of 6.2 m. Groundwater
under sub-artesian pressure in the sand and gravel deposit rose to elev. 82.7 m, some 1.0 m
below ground level.,

Culvert W.C, 137-12

Borehole 5

Below 200 mm of topsoil, 5.1 m of compact to very dense silt glacial till (N values 13 - >100
blows/0.3 m; moisture content 10 to 7%), overlying very dense silty sand glacial till to the
maximum depth drilled of 6.6 m (one N value of 52 blows/0.3 m; moisture content 9%). The
groundwater level was at elev. 80.7 m, some 1.5 m below ground level.

Borehole 46

Below 150 mm of topsoil, 3.8 m of very dense silt glacial till (N values 67 - >100 blows/0.3 m;
moisture content 11 to 7%), overlying weathered shale bedrock to the maximum depth drilled
of 6.3 m. Groundwater under sub-artesian pressure just above the bedrock rose to elev. 82.6 m,
some 0.1 m below ground level.



Culvert W.C, 137-13

Borehole 6

Below 200 mm of topsoil, 5.0 m of hard clayey silt to silt glacial till (N values 42 - >100
blows/0.3 m; moisture content 10 to 7%), overlying very dense sandy silt glacial till to the
maximum depth drilled of 6.6 m (one N value of 124 blows/0.3 m; moisture content 18 %).
Groundwater under sub-artesian pressure in the sandy silt deposit rose to elev. 82.1 m, some 1.7
m below ground level.

Borehole 45

Below 150 mm of topsoil, 4.8 m of hard clayey silt to silt glacial till (N values 56 - >100
blows/0.3 m; moisture content 8 to 17%), overlying 1.8 m of very dense sandy silt glacial till (N
values >100 blows/0.3 m), overlying weathered shale bedrock to the maximum depth drilled of
7.7 m. Groundwater under sub-artesian pressure in the sandy silt deposit rose to elev. 82.8 m,
some 0.7 m below ground level.

Culvert W.C. 137-14

Borehole 7

Below 180 mm of topsoil, 3.2 m of very stiff to hard clayey silt to silt glacial till (N values 27 -
>100 blows/0.3 m; moisture content 10 to 11%), overlying very dense sandy silt glacial till to the
maximum depth drilled of 6.2 m (N values >100 blows/0.3 m; moisture content 19 to 10 %).
The borehole was dry upon completion.

Borehole 44

Below 100 mm of topsoil, 3.8 m of very stiff to hard clayey silt to silt glacial till (N values 19 -
>100 blows/0.3 m; moisture content 14 to 8%), overlying very dense sandy silt glacial till to the
maximum depth drilled of 6.4 m (N values >100 blows/0.3 m; moisture content 8%). The
groundwater level was at elev. 79.2 m, some 5.5 m below ground level.

Culvert W.C, 137-15

Borehole 8

Below 150 mm of topsoil, 6.1 m of dense to very dense sandy silt to silty sand glacial till (N
values 37 - >100 blows/0.3 m; moisture content 9 to 13%), overlying weathered shale bedrock
to the maximum depth drilled of 6.3 m. The borehole was dry upon completion.

Borehole 43

Below 100 mm of topsoil, 1.3 m of stiff clayey silt glacial till (one N value of 9 blows/0.3 m),
overlying 5.8 m of compact to very dense sandy silt to silty sand glacial till (N values 12 - >100
blows/0.3 m; moisture content 21 to 9%), overlying weathered shale bedrock to the maximum
depth drilled of 8.0 m. The groundwater level was at elev. 84.1 m, some 0.5 m below ground
level.



Culvert W.C. 137-16

Borehole 9

Below 180 mm of topsoil, 1.9 m of hard clayey silt glacial till (N values 34 - 60 blows/0.3 m;
moisture content 9%}, overlying very dense sandy silt to silty sand glacial till to the maximum
depth drilled of 4.9 m (N values > 100 blows/0.3 m; moisture content 7 to 9%). The borehole
was dry upon completion.

Borehole 42 :

Below 150 mm of topsoil, about 2 m of hard clayey silt glacial till (N values 40 - 46 blows/0.3
m; moisture content 7 to 12%), overlying 3.6 m of very dense sandy silt to silty sand glacial till
(N values >100 blows/0.3 m; moisture content 11 to 8%), overlying weathered shale bedrock to
the maximum depth drilled of 6.5 m. The borehole was dry upon completion.

Culvert W.C. 137-17

Borehole 10

Below 150 mm of topsoil, 5.6 m of very dense sandy silt glacial till (N values >100 blows/0.3 m;
moisture content 7 to 12%), overlying clayey silt to silt glacial till to the maximum depth drilled
of 6.2 m (N values >100 blows/0.3 m; moisture content 8%). The borehole was dry upon
completion.

Borehole 41

Below 150 mm of topsoil, 3.9 m of dense to very dense sandy silt glacial till (N values 47 - >100
blows/0.3 m; moisture content 9 to 11%), overlying weathered shale bedrock to the maximum
depth drilled of 6.2 m. The borehole was dry upon completion.

Culvert W.C, 137-18

Borehole 11

Below 200 mm of topsoil, very dense sandy silt to silty sand glacial till (N values >100 blows/0.3
m; moisture content 10 to 11%), to the maximum depth drilled of 4.6 m. The borehole was dry
upon completion.

Borehole 40

Below 100 mm of topsoil, 4.6 m of very dense sandy silt to silty sand glacial till (N values >100
blows/0.3; moisture content 13 to 7%), overlying weathered shale bedrock to the maximum depth
drilled of 6.1 m. The groundwater level was at elev. 82.8 m, some 1.0 m below ground level,



Culvert W.C, 137-19

Borehole 12

There was 1.0 m of a mixture of silty clay and topsoil fill (one N value of 9 blows/0.3 m; moisture
content 10 to 11%), overlying 2.9 m of loose to very dense sandy silt glacial till (N values 9 -
>6100 blows/0.3 m), overlying weathered shale bedrock to the maximum depth drilled of 5.0 m.
The borehole was dry upon completion.

Borehole 39 ,
Below 300 mm of topsoil, 1.1 m of very stiff clayey silt to silt glacial till (one N value of 17
blows/0.3 m; moisture content approximately 20%), overlying sandy silt glacial till to the
maximum depth drilled of 6.2 m (N values >100 blows/0.3 m; moisture content 13 to 5%). The
borehole was dry upon completion.

Culvert W.C. 137-20

Borehole 13

Below 180 mm of topsoil, compact to very dense sandy silt glacial till (N values 23 - >100
blows/0.3 m; moisture content 8 to 11%), to the maximum depth drilled of 6.2 m. The borehole
was dry upon completion.

Borehole 38

Below 150 mm of topsoil, 5.2 m of very dense sandy silt glacial till (N values 50 - >100
blows/0.3; moisture content 14 to 8%}, overlying clayey silt to silt glacial till to the maximum
depth drilled of 6.3 m (moisture content 8%). The groundwater level was at elev. 83.3 m, some
1.0 m below ground level.

Culvert W.C, 13721

Borehole 14

Below 225 mm of topsoil, 5.3 m of hard clayey silt to silt glacial till (N values 40 - >100
blows/0.3 m; moisture content 8 to 9%), overlying very dense sandy silt glacial till to the

maximum depth drilled of 6.9 m (moisture content 12%). The borehole was dry upon
completion.

Borehole 37

There was 5.9 m of soft to hard clayey silt to silt glacial till (N values 3 - >100 blows/0.3;
moisture content 13 to 8%), overlying shale bedrock to the maximum depth drilled of 6.1 m.
The borehole was dry upon completion.



Culvert W.C, 137-22

Borehole 15

Below 150 mm of topsoil, hard clayey silt glacial till (N values 34 - >100 blows/0.3 m; moisture
content 10 to 7%), to the maximum depth drilled of 7.9 m. The borehole was dry upon
completion.

Borehole 36

There was 5.5 m of very stiff to hard clayey silt glacial till (N values 28 - >100 blows/0.3;
moisture content 18 to 10%), overlying very dense clayey sand and gravel to the maximum depth
drilled of 6.7 m (N values of >100 blows/0.3 m). Groundwater under sub-artesian pressure in
the clayey sand and gravel deposit rose to elev. 80.6 m, some 3.0 m below ground level.

Culvert W.C, 137-23

Borehole 16

Below 150 mm of topsoil, 3.6 m of firm to hard clayey silt to silt glacial till (N values 7 - 80
blows/0.3 m; moisture content 14%), overlying 2.1 m of very dense silty sand glacial till (N values
>100 blows/0.3 m; moisture content 5%), overlying dense gravelly sand to the maximum depth
drilled of 6.9 m (one N value of 31 blows/0.3 m). Groundwater under sub-artesian pressure in*
the gravelly sand deposit rose to elev. 82.9 m, some 1.3 m below ground level.

Borehole 35

There was 3.6 m of very stiff to hard clayey silt to silt (N values 18 to >100 blows/0.3 m:
moisture content 10 to 5%), overlying 3.2 m of very dense silty sand glacial till (N values 78 -
>100 blows/0.3 m; moisture content 7%), overlying weathered shale bedrock to the maximum
depth drilled of 7.9 m. The borehole was dry upon completion.

Culvert W.C. 137.24

Borehole 17

Below 150 mm of topsoil, 5.6 m of hard clayey silt to silt glacial till (N values 94 - >100
blows/0.3 m; moisture content 7%), overlying very dense sandy silt glacial till to the maximum
depth drilled of 6.9 m (N values of >100 blows/0.3 m; moisture content 16%). The borehole
was dry upon completion.

Borehole 34
Below 100 mm of topsoil, 5.7 m of hard clayey silt to silt glacial till (N values 39 - >100
blows/0.3 m; moisture content 10 to 7%}, overlying 2.0 m of very dense sandy silt glacial till (one
N value of 97 blows/0.3 m; moisture content 8%), overlying weathered shale bedrock to the
maximum depth drilled of 7.9 m. The groundwater level was at elev. 80.3 m, some 3.9 m below
ground level.



Culvert W.C, 137-25

Borehole 18

Below 200 mm of topsoil, 0.4 m of hard clayey silt to silt, overlying weathered shale bedrock to
the maximum depth drilled of 3.1 m (moisture content 10 to 8%). The borehole was dry upon
completion.

Borehole 33 :
Below 100 mm of topsoil, 2.5 m of clayey silt glacial till (N values 43 - 54 blows/0.3 m; moisture
content 17 to 12%), overlying weathered shale bedrock to the maximum depth drilled of 3.9 m.
The borehole was dry upon completion.

Culvert W.C, 137-26

Borehole 19

Below 200 mm of topsoil, 0.4 m of hard clayey silt glacial till, overlying weathered shale bedrock
to the maximum depth drilled of 3.4 m (N values of 37 - 85 blows/0.3 m). The borehole was dry
upon completion. '

Borehole 32

Below 100 mm of topsoil, 0.7 m of hard clayey silt glacial till, overlying weathered shale bedrock
to the maximum depth drilled of 3.8 m (N values of 59 - 71 blows/0.3 m). The borehole was
dry upon completion.

Culvert W.C. 137.27

Borehole 20

Below 150 mm of topsoil, 0.4 m of hard clayey silt glacial till, overlying weathered shale bedrock
to the maximum depth drilled of 3.1 m (N values of 61 - >100 blows/0.3 m). The borehole was
dry upon completion.

Borehole 31

Below 150 mm of topsoil, 2.4 m of hard clayey silt to silt glacial till (N values 37 - >100
blows/0.3 m), overlying weathered shale bedrock to the maximumn depth drilled of 3.9 m (N
values of 64 - >100 blows/0.3 m). The borehole was dry upon completion.

Culvert W.C. 137-28

Borehole 21

Below 25 mm of topsoil, 3.7 m of stiff to hard clayey silt to silt glacial till (N values 11 - 95
blows/0.3 m; moisture content 11 to 9%), overlying weathered shale bedrock to the maximum
depth drilled of 6.1 m (moisture content 7 %). The borehole was dry upon completion.



Culvert W.C. 137-28 (continued)

Borehole 30

Below 150 mm of topsoil, 2.2 m of very stiff to hard clayey silt to silt glacial till (N values 17 -
56 blows/0.3 m: moisture content 12%), overlying 1.1 m of very dense sandy silt glacial till (N
values 80 - >100 blows/0.3 m; moisture content 6%), overlying weathered shale bedrock to the
maximum depth drilled of 6.4 m. The borehole was dry upon completion.

Culvert W.C, 137-29

Borehole 22

Fill material of 3.7 m thickness and comprising clayey silt to silt and topsoil mixture (N values
9 - 82 blows/0.3 m; moisture content 22%), overlies 1.5 m of very dense sandy silt glacial till (N
values >100 blows/0.3 m; moisture content 9%), over weathered shale bedrock to the maximum
depth drilled of 7.8 m. The groundwater level was at elev. 79.6 m, some 2.2 m below ground
level.

Borehole 29

Below 150 mm of topsoil, 2.4 m of very dense sandy silt glacial till (one N value of 97 blows/0.3
m; moisture content 9%), overlying weathered shale bedrock to the maximum depth drilled of
3.9 m (one N value of >68 blows/0.3 m). The borehole was dry upon completion.

Culvert W.C, 137-30

Borehole 23

Below 100 mm of topsoil, 1.3 m of a compact heterogenous mixture of sand, silt and gravel fill
material (one N value of 13 blows/0.3 m; moisture content 13%), overlying 4.0 m of hard clayey
silt to silt glacial till (N values 41 - >75 blows/0.3 m; moisture content 13 to 14%}), overlying
weathered shale bedrock to the maximum depth drilled of 7.2 m. The groundwater level was
at elev. 82.0 m, some 0.9 m below ground level,

Borehole 28

There was 0.8 m of a mixture of topsoil, silt and sand, overlying 3.5 m of hard to stiff clayey silt
to silt glacial till (N values decreasing with depth from about 60 to 8 blows/0.3 m; moisture
content 18 to 20%), overlying weathered shale bedrock to the maximum depth drilled of 6.2 m.
The borehole was dry upon completion.



Culvert W.C. 138-01

Borehole 24

Below 150 mm of topsoil, about 2 m of firm to very stiff clayey silt glacial till (N values 8 - 22
blows/0.3 m; moisture content 19%), overlying 1.8 m of very stiff to hard clayey silt to silt glacial
till (N values 23 -35 blows/0.3 m; moisture content 18%), overlying very stiff to hard clayey silt
glacial till to the maximum depth drilled of 9.6 m (N values 18 - 80 blows/0.3 m; moisture
content 12%). The borehole was dry upon completion.

Borehole 27
Below 150 mm of topsoil, firm to hard clayey silt glacial till to the maximum depth drilled of 8.1
m (N values of 7 - 40 blows/0.3 m; moisture content 19 to 15%). The borehole was dry upon
completion.

Culvert, Ramp E-NSR

Borehole 25

Below 200 mm of topsoil, clayey silt glacial till to the maximum depth drilled of 6.6 m (N values
of 26 - >100 blows/0.3 m; moisture content 17 to 8%). The borehole was dry upon completion.

Borehole 26

Below 150 mm of topsoil, clayey silt glacial till to the maximum depth drilled of 6.6 m (N values
of 26 - >100 blows/0.3 m; moisture content 19 to 8%). The groundwater level was at eley. 79,7
m, some 2.5 m below ground level.

North Retaining Wall at Victoria Avenue

Borehole 51

Below 150 mm of topsoil, 2.8 m of compact to dense silt (N values 26 - 65 blows/0.3 m; moisture
content 15 to 18%), overlying 2.3 m of very stiff to hard clayey silt glacial till (N values 24 - 89
blows/0.3 m; moisture content 7%), overlying weathered shale bedrock to the maximum depth
drilled of 7.8 m. The borehole was dry upon completion.

Borehole 52

Below 100 mm of topsoil, 2.1 m of compact silt (N values 17 -28 blows/0.3 m; moisture content
18%), overlying 2.0 m of very stiff clayey silt glacial till (N values 20 - 18 blows/0.3 m; moisture
content 14%), overlying very dense sandy silt glacial till (N values 63 - >100 blows/0.3 m;
moisture content 8%), overlying weathered shale bedrock to the maximum depth drilled of 9.2
m. The borehole was dry upon completion. |



South Retaining Wall at Victoria Avenue

Borehole 53

Below 100 mm of topsoil, 4.4 m of hard to stiff clayey silt to silt glacial till (N values 74 - 13
blows/0.3 m; moisture content 29 to 13%), overlying 3.9 m of very dense silt glacial till (N values
>100 blows/0.3 m; moisture content 7%}, overlying weathered shale bedrock to the maximum
depth drilled of 10.8 m. The borehole was dry upon completion.

Borehole 54

Below 150 mm of topsoil, 4.2 m of hard to very stiff clayey silt to silt glacial till (N values 49 -
20 blows/0.3 m; moisture content 17 to 19%), overlying 3.6 m of very dense silt glacial till (N
values >100 blows/0.3 m; moisture content 7 to 11%), overlying weathered shale bedrock to the
maximum depth drilled of 10.8 m. The borehole was dry upon completion.

Details of the stratigraphic column at each borehole location, along with N values,
moisture contents and the results of Atterberg Limits and grain size distribution tests
are shown on the individual Borehole log sheets.

Mwwmmmwmm“mwmmmmwmmmmmmm*mmm&mwm“m&mmmm*mmmu&wmm-.—-u—*
mm&mmmM—wh—-mmm—wq-m“'———mmn-—wmm“w“mm“m———wm-&—_—nmu——.mm*—%w#

This descriptive account forms part of the report submitted to the
Foundation Design Section for W.P. 80-76-00, QEW, Ontario
Street to Victoria Avenue
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