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FOUNDATION INVESTIGATION REPORT
for

W.P., 122-79-02 Site 46-203
Hwy. 637 Line "D"
Wanapitei River Crossing
District 17, (Sudbury) Northern Region

INTRODUCTION

Warnock Hersey Professional Services Limited have been retained by the
Ontario Ministry of Transport and Communications, under Agreement No.
4242-9081-229 to provide geotechnical services in connection with the
above project. The purpose of the investigation was to establish the
subsoil and bedrock stratigraphy, as well as the relevant soll para-
meters affecting the design and construction of the proposed bridge

structure and approach embankments.

SITE CONDITIONS & GEOLOGY -

The site is located 10 km west of Highway 69 where Highway 637 inter-

- sects the Wanapitel River. The existing crossing consists of two

temporary Bailey bridges, supported on rock outcrops and spanning
narrows above the river rapids. The proposed new crossing has been
realigned approximately 300 meters upstream where the river 1s compar-
atively broad (60 meters) and slow maving,-and is flanked by a flat
swampy flood plain. The actual level of the river is controlled by the
downstream rapids which are formed by outcroppings of Precambrian
granite rocks of metaﬂsedimentary origin. '

The regional topography is typical Shield terrain consisting of knobby
hills and rock ridges interspersed with hollows and swamps. Several
prominent outcroppings and rock scarps are evident, which largely

control the course of the river.

Warnock Hersey Professional Services Lid.
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FIELD AND LABORATORY WORK

The exploratory work included the drilling and sampling of 5 boreholes
by means of hollow stem augers and wash boring techniques as well as
core drilling of the bedrock in selected boreholes. In addition,
numerous cone penetrations and auger probes were carried out for
profiling and further definition of the bedrock surface. The field
work on land was carried out by a bombardier mounted C.M.E. 55 and
simutaneously over the ice by a B.B.S. 1 skid mounted drill.

Previous drilling at this site included two boreholes with rock coring
near the shores of the river under W.P. 18-79-00.

Layout of the recent boreholes was performed by our staff using
chainage stakes established by an M.T.C. survey crew at the commence-
ment of the field work. Surface elevations were referenced to a

geodetic bench mark by our staff at the completion of the job.

Sampling of the boreholes included retrieval of split spoon and thin
wall tube samples in the overburden, as well as rock coring of the
underlying bedrock at selected locations. 1In addition, field vanes
were performed at regular intervals of depth in some land boreholes,

and exclusively in one of these boreholes.

The recovered samples were sealed and/or placed in air tight containers
and returned to our laboratory for classification and testing pur-

poses. The laboratory testing programme included :

- naturql molistures,

- quick triaxials,

- atterberg limits,

- grain size analyses,
- loss on ignition and

- consolidation tests

The results are variously reported on the borehole logs and the

accompanying figures.

Warnock Hersey Professional Services Lid.
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4, SUBSURFACE CONDITIONS

E
i
.

4,1, General

*

The site is underlain by 6 to 9 meters of overburden comprised
for the most part of soft to stiff compressible organic silt. A
discontinuous 1 to 2 meter layer of sand and gravel generally
underlies the organic silt except at the west abutment loca-
tion. Some cobble and boulder sizes are contained within the
sand and gravel layer particularly on the east side of the river.

The bedrock profile along the centre line generally parallels
the river bed slope at an additional depth of 6 to 9 meters.
The interpolated bedrock valley however, runs skew to the river
channel, with the actual slopes being somewhat steeper than
indicated on the centre line profile.

4,2, Organic Silt

The flood plain and river bed are underlain by an organic silt
deposit having a thickness of 6 to 8 meters. In profile, the
organic silt layer parallels the general surface and river bed

£

trend, largely as the result of a coincident bedrock valley below

3

the river channel.

The organic silt is a relatively homogenous mottled brown to dark
grey, soft to firm amorphous soil throughout most of its depth
with a slight clay content near its base. The undrained shear
strength as measured by the field vane test ranges from 27 to 61
kPa with a numerical average of 36 kPa. Undrained shear
strengths determined by triafial tests are somewhat lower ranging
from 13.5 to 33.5 kPa with a numerical average of 24.0 kPa.
Natural moisture contents vary from approximately 30 to 50
percent at the river banks, and from approximately 40 to 60
percent below the river channel. Atterbérg limit tests yleld
liquid limits of approximately 25 to 51 percent and plasticity
indices of 2 to 16 percent, indicating the material to be an

organic soil of generally low plasticity except near its base
where the plasticity is intermediate. The actual organic content

we

w

- -

Warnock Hersey Professional Services Lid.
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4.2. Organic Silt (Cont'd)

4.3

Page 4

as determined by loss on ignition varles froﬁ 2.5 to 7.2 percent

" by weight. On the basis of the above tests, the soll ls classi-

fed as a soft to firm organic silt, becoming an organic silty
clay with depth, and being stiff locally.

The consolidation characteristics of the organic silt were deter-
mined by means of two one-dimensional oedometer tests. The
results are shown in Figure 3. It has been mentioned that the.
organic silt becomes more plastic with depth, grading into an
organic silty clay. The differences In compressibility of the
organic silt and organic silty clay are clearly demonstrated by
the consolidation tests. The more plastic soil from borehole 1
exhibits a C, value of 0.33, which is twice that obtained for the
less plastic soil from borehole 13, It should also be noted that
the upper less plastic zoneg exhibit some preconsolidation of
about 100 kPa whereas the more plastic soil shows almost no
evidence of preconsolidation. It is assumed therefore that some
cementation effects are involved in-the observed preconsolidation

of the organic silt portion of the deposit.

Silty Sand and Gravel

A silty sand and gravel layer of 1 to 2 meters thickness immedi-
ately overlies the bedrock on the east side of the river and
below the river channel organic silt deposit. Occassional cobble
and boulder sizes are indicated within this layer, particularly
in the vicinity of the east abutment. The sand and gravel layer
was entirely absent below the west bank of the river.

The sand and gravel occurs in a compact to dense state. A minor
artesian head of approximately 0.5 meters above the river level

was noted in this layer.

Warnock Hersey Professional Services Lid.
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Page 5
4.4  Bedrock

The bedrock topography consists of a moderately steep bedrock
valley which roughly coincides with and runs skew to the’river
channel. As a result, the bedrock slope is somewhat steeper than
indicated by the centre line profile of Drawing 1227902-A.
Actual bedrock depths vary from approximately 5 to 10 meters in
the vicinity of the abutments and from 12 to 15 meters below the
river level at the pier locations.

Local bedrock slopes calculated from available data generally
indicate a range of slope dips of approximately 45° o
26° while only a modest dip occurs near the east abutment
location.

During the course of the field work the sloping character of the

rock was evidenced by the bending of drill rods during the cone
test and the discrepancies between cone refusal and auger
refusal. In addition, a tendency for the augers to corkscrew was
also noted upon contact with bedrock, which indicated a sloping
rock surface.

The bedrock is a fine to medium grained granitic rock of possible
meta-sedimentary origin. Intrusive felsic stringers and dykes
are also present within the rock, notably at borehole 2 where

they constituted the entire 1.5 meter core run.

The rock is generally of sound quality with minor fracturing and
jointing. Some weathering is also evident particularly within
the intrusive felsic rock of borehole 2.  The rock quality
designation (RQD) ranges from approximately 50 to 90 percent.

Groundwater

The groundwater was recorded at or slightly above the recorded river
level except for the minor artesian head noted in the sand and gravel
layer above the bedrock. The groundwater thus is controlled by the
river, whose level is believed to fluctuate within a relatively

narrow range due to the damming effect of the downstream rapids.

Warnock Hersey Professional Services Lid.
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6. DISCUSSION AND RECOMMENDATIONS

6.1 General

]

It is proposed to construct a 3 span structure on the new Highway
637 alignment located approximately 300 meters upstream of the
present crossing. The approved grading plan indicates the deck
level to be approximately 4 meters above the prevailing water
level while the approach embankments will have a height of 3.0 to
3.5 meters above the flood plain. The two abutments are to be
situated approximately 10 meters in from the shore while the two
piers will be in the river in approximately 5 to 7 meters of

water.

The investigation has confirmed the presence of a 6 to 8 meter
thick surficial deposit of compressible, soft to firm organic
silt, which is locally stiff and which becomes more plastic with
depth. This deposit is underlain by a relatively thin sand and
gravel stratum overlying a meta~sadi$entary granitic bedrock.
The bedrock surface slopes onto the river channel, at a skew to
the channel alignment. These soil and rock conditions preclude
the use of conventional shallow footings for the support of the
structure. Hence deep foundation alternatives only are

discussed.

6.2 Foundation Design

The recommended foundation support for the structure is steel H
piles driven to refusal at the surface of the bedrock.  Such
piles must be equipped with Oslo tips to bite into the sloping
bedrock. The presence of cobbles and boulders at the east
abutment indicates some potential for driving obstruction.
However, since their occurrence appears localized and the depth
distribution minimal, such obstructions are not expected to be a
significant factor. It is also expected that the pile tip Oslo
driving points will be beneficial in this regards. Therefore, it
is recommended that all steel H piles be equipped with Oslo tips
as per MTC standard DD-3304. ' |

8 o i
+ - ¢
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6. DISCUSSION AND RECOMMENDATIONS (Cont'd)

W E a!
5

i

6.2 Foundation Design (Cont'd)

The pile capacity may be assumed to be proportional to the

—i

cross-sectional area of the pile chosen. For example, 310 HP @
110 steel piles, driven to the bedrock surface (see drawing
1227902-2), may be designed for the following capacities 3

at abutment at plers
Safe Capacity 900 kN 1,100 kN
Factored Capacity at U.L.S. 1,500 kN 1,600 kN
Capacity at S.L.S. Type Il 900 kN 1,100 kN

The lower values at the abutments allow for negative skin
friction loads on the piles due to fill settlement. However, if
preloading or surcharging is elected to induce major settlements
of the approaches prior to construction of the structure, the

higher capacities may be used also at the approach locations.

For the calculation of the lateral resistance of battered piles,
the factored coefficient of passive earth pressure within the
organic silt (kp)f may be taken as 1.74, corresponding to a ﬂ}
value of 16°. The emperical rules in Clause C.6.8.3.8 of the
OHBDC commentary may be used to determine the effective depth and

width of the passive pressure zone.

If inclined loadings are involved, the organic silt should be
treated as a cohesive soil for the determination of the reduction
factor R; from Figure 6.8.3.4.3 of the OHBD Code.

am

- - " * - - - -
3 13 =
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6. DISCUSSION AND RECOMMENDATIONS (Cont'd) ’

,

6.3 Approach Embankments

The approach embankments will have a height of approximately 3.0
to 3.5 meters resulting in a maximum loading of approximately 65
kPa. Due to the span ratios already selected for the structure,
the front of the embankments will be set back from the river's
edge allowing for a 9 to 10 m. wide bench between the toe of fill
and the edge of the river.

6.3.1 Stability

The undrained shear strength of the organic silt soil was
found to have an average value of 36 kPa by the field vane
tests and 24 kPa by laboratory triaxial tests. Assuming
for calculation purposes, a shear value of 24 kPa for the
organic silts, the factor of safety for a 2 to 1
embankment slope and a 9m bench width at grade is greater
than-1.3 assuming f = 0 and-using total stress stability
analyses (Bishop's method). This 1is illustrated in
attached sketch 230-2808-SK1. Therefore, the embankment
will be stable as proposed provided that its side slopes
are constructed at a ratio of 2 horizontal to 1 vertical.
Any  contributing resistance from any underlying
geotextiles has been disregarded in these calculations.

6.3.2 Settlement

The compressible nature of the organic silt subsoils will
result in settlement of the apprdﬁch embankments,
Calculations based on the consolidation test results
indicate that these settlements will be in the order of
300 mm with 90% of this settlement occurring within
approximately 6 months time, for the ¢, values obtained
from these tests, However, it 1is well known that in
organic soils, the actual settlements often far exceed the
computed settlements by a factor of 1.5 to 2.0.

B

BN I e R a [ 1
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6. DISCUSSION AND RECOMMENDATIONS (Cont'd)

- =

6.3.2 Settlement  (Cont'd)

-
i

Primarily, this s due to the fact that the one
dimensional consolidation test restraints lateral straing
however, in the field, such restraint is not available and
therefore some lateral squeezing does occur. Therefore,
we believe that actual settlements of thewapproéch fills
will be more in the neighbourhood of 450 to 600 mm, The
time rate for such settlements to occur depeﬁﬁs on the
time rate of dissipation of excess pore pressures within
the organic soil. Again, experience indicates that such
excess pore pressures dissipate much more slowly than
indicated by laboratory tests. Hence, settlements of a
major magnitude could continue beyond & months and may

last a year or more.

In order to overcome future maintenance problems, it is
recommended that consideration be given to preloading of
the approaches, with surcharging if possible. Surcharging
of the fills above their design grades is controlled by
the preconsolidation of the subsoil and stability
considerations. A safe surcharge of 1 metre over and

T

above the design profile grade 1is possible. We
recommended therefore that the approach fills be initially
built to a maximum height of 4.5 metres with side slopes
no steeper than 1.75 horizontal to 1.0 vertical. Careful
monitoring of the pore pressures beneath the embankment is
recommended to ensure stability in the effective stress
mode. A # value of 22° and c¢' = 7 kPa should be
assumed for the organic silt for effective stress
analysis. Our calculations show that embankments of up to
4.5 m in height will be stable (FSsz 1.5) provided the pore
pressure ratio ry is less than 0.5 after construction to
full height.

LIII ‘ :
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Warnock Hersey Professional Services Lid.
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CRUADA BLOE RRINT 10T

%LHW#mmlO mﬂﬂumumwﬁ+
Prafj}e Grade

c=0 gPa
@$=30 “JH=3.5 m max.
Y =20kN/m3
:F - . -
c =24 kPa
s 3
Y'=6 kN/m
{(a) Sketech illustrating Total Stress Analysis assumptions
/p_mW Surcharge
Pore / T
v ?ressuii‘ > ~ Profile Grade
Y.h'= u et T er?.()kN/m‘?' H=4,5 m
max.
. S y ) _
p h? , h c'=7 kPa
PréZ;ire ° ¢'ﬂ22° 3
pliezometer ¥'=6 kN/m

Ratio = rumu/Y.h

"(b) Sketch illustrating Effective Stress Analysis
parameters. To monitor stability, pore pressure
ratio, r , must not exceed 0.5 for a factor of
safety of 1.5 or greater.

Vi

sk Hersey Professional Services Ltd.

STABTILITY ANALYSES CONSIDERATIONS - HWY 637 - WANAPITEI RIVER

DATE: June 1982 igeaLE: DRAWN: CM DWG. No.230-2808-sk1
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6. DISCUSSION AND RECOMMENDATIONS (Cont'd)

*

6.3.2

6.3.3

Settlement (Cont'd)

It 1is therefore recommended that the fill settlements be
monitored and subsoil pore pressures be used to control
construction of the fills. The fills should be left in
place for as long a period as practical, but in no case

for less than 6 months.

Construction

Since the approach fill will 1likely be constructed of
imported rock or granular materials, it may be appropriate
at this site to consider the usé of geotextiles to serve
as a separator. For this function, any non-woven type
needle punched brand will suffice. If rock fill is to be
used, the geotextile chosen must also possess a high

tensile strength.

Consideration should be given to close cutting (and not
grubbing) within the plan limits of the approach fills,
followed by the placement of the geotextile and a 300 mm
of sand cushion to facilitate movement of construction
traffic and equipment. However, depending on the
groundwater level at the time of construction, such a sand
cushion may not be very effective, since it will loosen
under wheel loads for a high groundwater table condition.
Therefore, it may prove more economical and practical to
specify a geotextile separator with an option of a sand
cushion. If a fairly thick (>5 mm) brand of gedtextile is
chosen, it will also provide some drainage in the plane of
the fabric, thus relieving excess pore pressures in the

overlying sand cushion.

Warnock Hersey Professional Services Ltd.
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6. DISCUSSION AND RECOMMENDATIONS (Cont'd)

6.3.3 Construction (Cont'd)

In the areas where plles are to be driven, no rock fill
should be placed. Also, the fill material should be free
of any particle sizes larger than 50 mm., Piles may be
driven through any underlying geotextiles -without 1ill
effects to the intended use of the geotextile as a

separator.

7. EARTH PRESSURES

For granular fills, earth pressures on abutments and wing walls may be

calculated using the following values :

@ U.L.S. 8.0 kPa/m
@ 5.L.S. Type 11 6.5 kPa/m

Report by B. D'Onofrio, P. Eng.

Respectfully submitted,
Warnock Hersey Professional Services Ltd.

C. Mirza, P. Eng.
Manager
Geotechnical Services

Warnock Hersey Professional Services Lid.
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST {SPT} N VALUE 15 THE NUMBER OF BLOWS REGUIRED TO CAUSE A STANDARD Stmm 0.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING
FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3t N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION

ACHIEVED. AVERAGE N VALUE 15 DENOTED THUS N,

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT [ Simm O.D. B0° CONE ANGLE) DRIVEN BY 475 J
IMPACT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE 1O CONE PENETRATION 15 MEASURED A5 THE NUMBER OF BLOWS FOR EACH  0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

CONSISTENCY ! COHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH(CJ) A5 FOLLOWS:

I ey [kPo) 0 -1 12 - 25 25-50 | 50-100 | 100-200] >200
vERY SOFT|  SOFT FIRM STIFF | VERY STIFF | HARD
DENSENESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
[Nisrows70.3m] o -5 §-10 10 - 30 30 - 50 >50
VERY LOOSE LOOSE cOMPACT DENSE VERY DENSE

KOCKS ARE DESCRIBED 8Y THEIR COMPOSITION AND STRUCTURAL FEATURES AND/ OR STRENGTH,

RECOVERY ! SUM OF AlL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED A% A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK OUALITY DESIGNATION {R O D), FOR MODIFIED RECOVERY, 15¢

[ rap(%} 0-25 25-50 | so-75 | 75-9%0 90 - 100
VERY POOR|  POOR FAIR GOOD | EXCELLENT
JOINTING AND BEDDING:
$PACING SOmm | 50 - 300mm] 0.3m-im | im - 3m | >3m
JOINTING VERY CLOSE CLOSE | MOD. CLOSE] WIDE VERY WIDE
BEDDING VERY THIN THIN MEQIUM THICK VERY THICK

ABBREVIATIONS AND SYMBOLS
MECHANICAL PROPERTIES OF SOiL

FIELD SAMPLING

BN .S N h N O N e N M aE e
* -

< 5% 5PUT SPOON T P THINWALL PISTON m, kpo“! COEFFICIENT OF VOLUME CHANGE
WS  WASH SAMPLE OS5  OSTERBERG SAMPLE C. 1 COMPRESSION INDEX
5 T SLOTTED TUBE SAMPLE R € ROCK CORE ¢y 1 SWELLING INDEX
B S BLOCK SAMPLE PH T W ADVANCED HYDRAULICALLY L | RATE OF SECONDARY CONSOLIDATION
€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY <, mils  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN £ 5 FOIL SAMPLE H m DRAINAGE PATH
d 1y 1 TIME FACTOR
STRESS AND STRAIN u %  DEGREE OF CONSOLIDATION
vy ko PORE WATER PRESSURE oy, kPo  EFFECTIVE OVERBURDEN PRESSURE
A ! PORE PRESSURE RATIO o kPa  PRECONSOLIDATION PRESSURE
4 kPa  TOTAL NORMAL STRESS 7 kPo  SHEAR STRENGTH
o' kpo  EFFECTIVE NORMAL STRESS ¢ kP  EFFECTIVE COHESION INTERCEPTY
T kPa  SHEAR STRESS ¢ =*  EFFECTIVE ANGLE OF INTERNAL FRICTION
o, .0, kPa  PRINCIPAL STRESSES ty kPa  APPARENT COHESION INTERCEPT
€ % LINEAR STRAIN by «®  APPARENT ANGLE OF INTERNAL FRICTION
6.6 € * PRINCIPAL STRAINS T kPa  RESIDUAL SHEAR STRENGTH
3 kpa MODULUS OF LINEAR DEFORMATION 7, kra REMOULDED SHEAR STRENGTH
CR kpa MODULUS OF SHEAR DEFORMATION s, 1 SENSITIVITY = ffu_
# 1 COEFFICIENT OF FRICTION !
PHYSICAL PROPERTIES OF SOIiL
Pr. kg/m3 DENSITY OF 50110 PARTICLES e 1,%  VOID RATIO €in 1,%  VOID RATIO IN Dmses‘r STATE
A KN/ UNIT WEIGHT OF SOUD PARTICLES n 1,%  POROSITY ip ! DENSITY INDEX = ”é‘;,,mg“f"f"é“‘“
r P, kg/m’ DENSITY OF WATER w 1% WATER CONTENY D mm  GRAIN DIAMETER
' Y, kn/m UNIT WEIGHT OF WATER s, %  DEGREE OF SATURATION D, mm  n PERCENT - DIAMETER
] £ kglm’ DENSITY OF SO W, % LIQUID LIMIT <, ! UNIEORMITY COEFFICIENT
‘ -7 KN/ed UNIT WEIGHT OF SO1L we % PLASTIC LIMIT h m HYDRAULIC HEAD OR POTENTIAL
l ’ P kg/n® DENSITY OF DRY 501 wg % SHRINKAGE UMIT a  m'/s RATE OF DISCHARGE
)é kn/e® UNIT WEIGHT OF BRY 501 t % PLASTICITY INDEX = W = Wp v mfs  DISCHARGE VELOCITY
. By ko/m® DENSITY OF SATURATED SOW | } LIOUDITY INDEX® x‘;‘_m i 1 HYDRAULIC GRADIENT
l Yoot kn/ei® UNIT WEIGHT OF SATURATED SOIL P - w k mfs  HYDRAULIC CONDUCTIVITY
P’ kg/m® DENSITY OF SUBMERGED SOIL le 1 CONSISTENCY INDEK: Lu,. j  kN/m® SEEPAGE FORCE
' kn/m® UNIT WEIGHT OF SUBMERGED SOIL e L% VOID RATIO IN LOOSEST STATE

o
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RECORD OF BOREHOLE No | METRIC
wp 122-79-02 _LOCATION __Sta, 12 4+ 198, ¢ Hwy., 637 Line "D" ORIGINATED BY B.D.
DIST. 17 Hwy 637 BOREHOLE TYPE Hollow Stem Auger, BX Rock Core COMPILED BY __B.D.
DATUM __Gepdernic DATE 1982 03 1% CHECKED 8Y . C.M,
Py o w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &,y | 3 |RESISTANCE PLOT pasnic NATURAL T
by MOstURE  LIGUD § .. REMARKS
- §5 “ 20 40 &b 80 iop |U™T content umri SO
9 o tﬂ CQE - 1 i 1 ) 1 Wp w w‘l B &
SLEY DESCRIPTION 18| 2| 2 |25 ] O [sHEAR STRENGTH oo ei | 3 | GRAIN SIZE
DEPTH g S| Z| 2|86 g [ouvconmneo  + FiED vane wATER conTent (%)l 7 DISTRIBUTION
: £z 5 | &9 | & [eouck rRaxaL x-Las vane - 3 %)
194.d Towv of spowpack n ‘ W 10 20 0 40 5D 90 40 60 kN/m” JGR SA 51 CL
0.4 250mm spow, gy .
Organic sile 1 ,,-!-..-
Firm -
1]l gel o et O
Mottled B
tg‘ dark s::;m v | 2T PR 192 2 = 17.8 | Om=2.6%
with elayey zones 'L 31 851 2 Q0 Po=34 J1kPa
] . e = 118
METIRT R e = 0f330m%7.3%
+3 e
51 251 2 1 1%0 )
RE 4
#lol aw] pHL * ~ P 17.461 Om=4.0%
T o 02 (98)
Ji- Wi PH 188
&g
186 . 8 L o5 d
7.3 Granitized Marva- RC
sediment, 100% 184 RQD=67%
Fine te Med.Graine Bx Rac
Felsic Stringer
Sound : . RC 1004
Bx Rac 184 RQD=97%
183, 3 ‘
10.7 End of Borehole

+3. x5 . Numbers refer to
Sensitivity

¥

20
15 45 (%) STRAIN AT FAILURE
10




'-s- - - - -: - -

B

N 1
-‘ - * ‘ t‘r — - - - -
. . \

S *®
-

®

k]

=

B

OFFICE REFORT ON SOIL EXPLORATION
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122=79~02

RECORD OF BOREHOLE No 2

METRIC

Wb LOCATION Sta, 12 4 197.5 o/s 5.0 Lt ¢ Hwy. 637 Line "p" ORIGINATED BY B.D.
oisT 17 wwy_ 837 BOREHOLE TYpe _Cone Test + Bx Rock Core comeiLep By 20
DATUM __Ceodetic DATE . 1982 03 16 CHECKED BY __C.M,
DYNAMIC CONE PENETRATION
S5CIL PROFILE SAMPLES ‘S‘j"" § RESISTANCE PLOT e NATUaAL =
e ] Ty MOISTURE  LIBL tw REMARKS
" w | FQ| @ 20 40 80 86 00 comTENT 23
[l 3 w - 1 i 1 y 1 W W W, ) &
&l L - Z P (O ,
LEV DESCRIPTION 28| 2|25]| & [sHear sTRenGTH oG 3 | GrRAIN SIZE
DEPTH w B Z | 2138 5 |ounconmne  + miewb vane | ¥ [DISTRIBUTION
212 5 | &Y | & |eouck TRawaL  x tas vang |WATER CONTENT (%) (")
193.4 Ground Level ] f ] GR SA 51 CL
0.4 147
bd 1
Probable Organic [ [] 192
silt . ]
1] 190 ’
b 1M
188. 2 -n“‘
5.4 Intrugive Ielsic 188 30 /115 O
dyke, Fractured %1 RC § o2
186.4 and wedthared ;-}\2 BX |Rae RQDwB2%
7.3 End of Borehole

+3, x5, Numbers refer to
Sansitivity

20
15 4% [%) STRAIN AT PAILURE
10




o R
i .

T

3

13

¢

-

+

PR B
-

&

&

Munsigtry of

. 3

@ Tfmlwﬂlliéﬂlﬂd
Commurnications
RECORD OF BOREHOLE No 3 METRIC
we  122.79-02 LOCATION _Sta. 12 & 193.5 ofs 5.0 Rt ¢ Hwy. 637 Line "p" ORIGINATED BY B.D.
oisT__ 17wy 537 BOREHOLE Type_ Cone Test & Auger COMPILED BY _ B.D.
DATUM Geodetis DATE 1982 03" 16 CHECKED BY C.H.
; ui ] DYNAMIC CONE PENETRATION
$OIL PROFILE SAMPLES 1= | % | ciance Fior e | =
MOISTURE [ REMARKS
pe %5 b 20 40 6 80 top |UMT conrewr imirj O
16|« 81ZE bbb W W W, | 5& &
ELEV DESCRIPTION Tla| ¥ 2183 é SHEAR STRENGTH A WO 2 | cran size
DEPTH| .. o ZIZ | $|135]| 5 |ounconmne  « riew vane ater content ol 7 [PETBUTION
' p e RE-E 5 | &Y G |e QUICK TRIAXIAL X LAB VANE W ("%} {*%)
193’.@9 Top of Saowpack e # e} GR SA 51 CL
0.4 250mm snow w
peoe =
8 192
Probable Otrganic ;_
silt
=1 150
L 188
Tyl
< 1 186
185.4 ul L
1L
8.9 Auger refuszal ?
Probable Badrock 184
1834 k
b 50017 % by
Cone refugal

OFFICE REPORT ON_SOW EXPLORATION

16,7

Lower 3 meter rod
sevarly bent

‘_3’ x* : Numbars refer to
Sensitivity

20 .
15905 [%) STRAIN AT FAILURE
10
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Ministry of
Trangportation end
Lommunications

WP _122x78-02

RECORD OF BOREHOLE

No 4

LOCATION Sta. 17 + 202.5% ¢ Hwy, 637 Line "n"

METRIC
ORIGINATED BY _5.D.

Probable Bedrock
End of Borehole

oist 17 Hwy 637 BOREAOLE TYPE Hollow Stem Auger « Continuous Vanes COMPILED BY _B.D.
DATUM _Gaodaris DATE __ 1982 03 17 CHECKED BY .. CoM.
SONL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION
Lo | g |RessTance POt e SN REMANKS
" $§6| % 20 40 60 80 100 |M4T  cowrent amirj 3O
9l g ok ’ o T — Wp w AL B &
ELEY DRSCRIPTION Slalwi21%8 5 SHEAR STRENGTH kPa g E | GRaIN SIZE
DEPTH % § Z|£138| 5 |ounconmneD  + FIELD vane aTeR content il 7 DISTRIBUTION
& 5 [ &Y | & |eouick TRAxAL  x LAB VANE W, (%) {*)
193,74 Top of Snowpack o1 * b 10 .20 30 40 50 GR SA S1 €L
0.4 250 mm Snow 14 T '
B! RE
v
d 1192 A
w"‘ -}-7
" "‘6
Probable Organic ||} 190 4
Sile - 14 :
m &5
i
+ +A
e 188
; + 3
1 +5
4 1+
- 136 42
b 1
. an
.y 1"y 184
10.1} Refusal to Augeringm

43, x% : Numbers refer to
Sensitivity

S
1545 (%)} STRAIN AT FAILURE
10
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Mwiitry of
@ Transisrtaton and
Commumacations

Orstary
RECORD OF BOREHOLE No 5 METRIC
wp  122-79-02 LOCATION _Sta. 12 + 217 o/s 4.0 Lt ¢ Hwy. 637 Line "D"  ORIGINATED BY _B.D.
oisT 17 gy 637 BOREHOLE TYPE _Cone Test COMPILED BY _B.D.
pATUM _ Geodetic patg 1982 03 17 CHECKED BY L.C.M..,
w | DYNAMIC CONE PENETRATION
SOH. pROF‘LE SAMPLES ;“‘:‘h al RESISTANCE PLOT RASTIE HATUNAL Lo ";.E
21 8 MOISTURE [ REMARKS
e g5 = 20 40 60 &0 oo |UMT  conmr Lmt | SO
) Q = % mx - i h ) h : Wp W W, D‘; &
ELEV : Tla| %1 2|28 C |sHEAR STRENGTH e GRAIN S1Z2E
L DESCRIPTION NEIERE 8% = [ounconmnes  « e vanef o oo |y |DISTRIBUTION
: § 2 5 | BV § ® QUICK TRIAXIAL  x LAB VANE | VA (%) (%)
193.0 Ice Surface 5 : G GR SA 51 Ci
0. e
o 192
Water "::““
= 190
188.0} River Bottom ]
rw - 188
L4 1< Rodg zahk upder
- own|welpght.
=1 v
- 186
Probable Otganic 1
Silr M M
sl 184 A
A e
1 1 182
81,9 Sue L
L 80.7] Probable Sand, graviel 100/150pm
2

12.3] Refusgal

Probable Bedrock

+3, x5 ;. Numbers refer to
Sensitivity

20
15 -5 {%) STRAIN AT FAILURE
0
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RECORD OQF BOREHOLE No 6 METRIC
WP __122=79w02 LOCANON _Sta, 12 + 220.6 o/s 2.5 Lt £ Hwy, 637 Line"D" _ ORKSINATED BY _2.D.
sy 17 Hwy_ 637 . BOREMOLE TYPE _ Come Tast COMPILED BY __ B.D,
pAtum _Geodetie pate 1982 03 17 CHECKED By ..C.M.
SOIL PROFILE AMP o wr DYNAMIC CONE PENETRATION
SAMPLES zg 3 RESISTANCE PLOT rasme AL o] T HEMARKS
= w |20 @ 20 48 60 80 oo |UMT  cowtemr T SO L
Ol Hilam] v rm— - Wp hd w| 5%
ELEy DESCRIPTION il w|2|25| 8 [shear strenca oy | % | cRAIN S1ZE
DEPTH 15| 2| $ |38 | § |ounconenep  + FieD vane ATER rel ¥ [PSTRIBUTION
gz y | &Y | & |eouck rRaxal  x LaB vane WATER CONTENT (%) %)
193,00 Ice Surface i * s GR SA 51 CL
—] 192
L 140
Vater -
ot 188
- 186
.85.31 River Bottom o ]
7.7 st ey
re
R 184
Ll %
Probable Organic -
Silt M L
i
- 182
179, 4 ne 180 &‘
13,4 Probable Silty i
178,93 gand and gravel ‘-i‘ k‘\ 50/ 150mm
14.% Refugal

Probable Bedtoek

+3, x% ; Numbars refer to
Sensitivity

20
15 .05 {%) STRAIN AT FAILURE
w0
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WP 122-79~-02

st 17 MWy, 837

RECORD OF BOREHOLE No 7

Sta. 12 + 214.6 o/s 2.5 Rt £ Hwy. 637 Line'D"

BOREMOLE Typg _ Cone Test

METRIC

ORIGINATED 8Y 8
compiep oy B0

.D.

179.3

1178,7 Probable sand and

s

— 50/1

DATUM Gaodetic 1982 03 16 CHECKED BY C.M.
SOIL PROFILE & w JDYNAMIC CONE PENETRATION -
gl g RESISTANCE PLOT 3 nasric Maroe vouo | | pemarks
- " §0 v 20 40 60 29
% 5 - g QE o 1 i i :,Ig &
ELEY ol & | 2|28 ] O |SHEAR STRENGTH [ S GRAIN SIZE
JOEFTH DESCRIPTION . 15l Z| £|36] 5 |ounconmmen ATER conTENT (%) ¥ DISTRIBUTION
g1z y [BY] & |e ouck raana w TENT (%) (%)
193,00 Jee Surfaee vi w GR SA 51 CL
0.0 =
iy 192
Water o]
s 190
L288.01 River Bottow |
5.0 " 188
- 1 Rodk sapk undey]
own weight
186
Probable Otrganic
silt
184
182
180

14,3 Refuzal Probable
Bedrock

+3, x5 : Numbers rater 1o
Sensitivity

20
15 45 {%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 8 METRIC
W 1227902 LOCATION Sta, 12 + 218 o/s 4.0 Rt ¢ Hwy. 637 Line "D ORIGINATED BY B.D.
OIS .17 HwY 637 BOREMOLE TYPE Wash Bore, Bx Rock Core COMPILED BY_ B.D.
DATUM Geodetie DATE 1982 03 15 & 16 CHECKED BY CoM.
' DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | & | oK ANcE Cror T S R
. $3| S 20 40 60 80 100 |'MT cowmr wwr} 50
Cla i = e Sl We W w|Su &
f1ey RPTION 2|8 w|2|{95| & [snear srrencrH bt | ® | GRAN SIZE
DEPTH DESCRIPT: w1351 2| 3138 § [ounconmmep  + FiE vane WATER cONTENT (| 7 [PPTRIBUTION
21z o | Y Z | Quick TRIAXIAL' x LAB VANE (%) %)
193.0 tce Surface 5 10 o 20 40 60 GR SA $1 €L
6.0 - '
Wl 192
Water Jonil 190
s 188
P.85.8 piyer Bottom :.. 1886
7.2 1
Otganic Silt, oce. )
fine sand ses'ms *: i858 8
Traces of Wood and |44 184
Peat, soft, Brown |[)
to Grey Lil2 {88 0 o
] A
-
.r: 3 g 0 182 \:
o} 4
r
41fs Iss | 1
S 180 °
o
L
L d
178, 5 s °
a2 liTY osdnd & Wravells
L77.5] Compact Brown o b ogg 178 o 30 60 (103}
15.5] Granitized Metaw R
sediment, Felsie 7 10073
Stringers & Dykes pg Bx Rec 176 RQD = 70%
Minor Fracturing TGEETTY RQD = 50UXZ
0. 75.1| Sound 8 |as |99
17.9] End of Borehole

+3, x5 ; Numbers refer 1o
Sensitivity

20
1545 {%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No METRIC
wp_ 122-79-D2 LOCATION _Sta. 12 + 256,6 o/ 3.0 Lt £ Hwy. 637 Line "p" ORIGINATED BY _B.D.
psy 17 HWY 637 BOREMOLE TYPE Wash Bore, Cone Test and Bx Rock Core COMPILED BY
DAYUM .. Geoderdie DATE _ 1982 03 17 & 18 ) CHECKED BY ....C.M.
a w  {DYNAMIC CONE PENETRATION
soun PRDF“.E SAMPLES .u:‘g 7 RESISTANCE  PLOT o PP :g;g:“;! — M;
- . go 3 30 40 &0 80 100 LT CONTENT LIMIT 39
Qe m —- i ) L i i Wp W W, bR .
ELEV BESCRIPTIO Tl w| 21838 § SHEAR STRENGTH AP ® | craiN size
DEPTH CRIPTION - § 2|38 T ouvconrme  + riED vane ATER conTent | 7 |PSTRIBUTION
g y | &Y & |eouck Traxial  x 1as vang |W N (%)
193.0 lce Surface w ¥ . ] 20 49 60 GR SA 51 CL
0. =
. -] 192
Water “1:
- 190
- 188
186.4 River Bottom
- 186
6.8
Organic silt RodE sapk wnded
Sofr own} welkht
Brown to Grey 184
1 {8§ 4] o]
2 {58 0 182
3|85 0 L 0 01 {(99)
180 <,;
179.4 sl P ECEE 4] o
14,0 541ty Sand & Grave; [
177.4 Compact, Brown : 178
15,4 Granitized Heta- RC | Rec <]
sediment, Fine to 3 fay 007 I ™ RQD & 15%
Medium grained RC 17542500
Felsie Stringers 6 Bx ngﬁ 176 RQD = 50%
175.4 Hard, Practuraed ket LROD = 5%
17.84 End of Borehole
Lower 3M Rod bent
during driving of
cone

+3, x5 ; Numbers refer 1o
Sansitivity

20 '
15.0-5 (%) STRAIN AT FAILURE
0
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OFFICE REPORT ON SOIL EXPLORATION-
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Miristry of
@ Transportation s
Communications
Ontarey .

WP 132%79.02

pisT_. 17 Hwy 637

RECORD OF BOREHOLE No

LOCATION _Sha

12 .+ 260,6 ols 2.8 Lo ¢ Huy

{0

637 Tineph

BOREMOLE TYPE __Cone Test

METRIC

ORiGINATED BY B:D.
COMPILED BY _B.Dh.

‘N - IE I Bl N
.

Sensitivity

20
15 &5 (%) STRAIN AT FAILURE
10

DATUM _..Geoderic DATE . 1982 0117 CHECKED BY . C-M.
w | DYNAMIC CONE PENETRATION
SOI PROFILE SAMPLES |.&, | 2 |Resistance pLoT ST
=z L Limit pomstuee LMt :O REMARKS
5 o |26 @ 20 40 40 80 100 CONTENT zs
. Ole -+ i B OO s VOO WO Wp W w, | o ]
ELEV DESCRIPTION gl wl 2123 § SHEAR STRENGTH RS S—— 2 | GRAIN SIZE
DEPTH w12 2] S| 38| 5 |ounconmnm  + FiELD vane ATER CONTENT (%l 7 DISTRIBUTION
g z 5 | &Y & | ouck rRIAaL  x 1A8 vaNE w (%) (%)
193.8 lee Surfape # ) N w GR SA 51 C1
0.4 ey
s 192
Water -
- 190
188.1 Rpiver Bottom = 188
4,9 b4 M
¥ Rod$ sanhk uhder
M own|weight
b b 186
Probable Orgauic 1.
silt J
M 184
o
™ 1 182
181.0 e \
12.4 Probable Siley o "] “"*M~.>
Sand and Graw.el A 180 -
s q
178. 5 3] ]
14.% Refusal Probable
Bedrock
+3, x5 . Numbers refer 1o
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Sensitivity

20
15 45 %) STRAIN AT FAILURE
10

RECORD OF BOREMOLE No Il METRIC
wp  122-79-02 LOCATION _Sta. 12 + 2%4.6 ofs 2.5 Rt ¢ Hwy. 637 Line "D" . ORIGINATED BY B.D.
oisr_ 27 mwy_ 837 BOREHOLE Typg  Come Test compited sy _B:D.
DATUM __Geodetic DATE 1982 03 17 CHECKED BY ...Cul.
PROFL MPLE! e w ] DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES &‘2 2 |resistance pior mastic :g‘gm‘ woum ’-% REMARKS
k= o |38 3 20 40 60 8o oo |UMT cowrenm i} S 2
9 o i oy A i L 4 1 L W w w :’;
ELEV ElElw| 2|88 ] & |SHEAR STRENGTH AT GRAIN SIZE
DEPTH DESCRIPTION EIR-AE 3% g |0 unconrmed  w mEDVANEL oo o rene o] Y DISTRIBUTION
21z 5 |&EO| & |eouckTRaxa  x LAB vane - {%)
193, 0% leca Surface & f i GR SA 5t CL
0.9 - _
= 192
=] 190
Warer. —
[~ 188
L‘“'S River Bottom o
o™
6.7 ke 186
... Rod$ sank upder
L i own |welght
Probable Organic L
s1lt " 184
kol b
) 182
e § ol
79, 7 It 180 l
13,3f Probable S1ilty s s [——d,
178.9| Sand and Gravel L1, s SN 100/ 5m
14.1] Refusal
Probable Badrock
+3, x5 ; Numbars refer to
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Mty of
@ Ymnmﬂmbynmu )
Cimiturcationg
RECORD OF BOREHOLE No 12 METRIC
w P 1._22-79*02 LOCATION _Sta, 12 4 258 of/s 4.0 Rt ¢ Hwy. 637 Linae "p" ORIGINATED BY _RB.D.
pist 17 wwy__ 637 BOREHOLE TYPE__Cone Test ) COMPILED BY __B.D.
DATUM ___Gendetds DATE __ 1882 n3. 17 CHECKED BY . C:M.
: W |DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | M N e
z MOISTURE o REMARKS
= 6| % 20 40 ep 80 ion U™ cowtr umty SO
O e o = = L h ) ) i Wp W w, | 59 &
S DESCRIPTION =|2| £ [2 |85 Q [|snear sreencrw b, | 3| GRAIN SIZE
|DEPTH " g1z s B8 | & |0 UNCONRINED  + RiELD vanE warer contential 7 0'5"'§UT'°N
. Zlz) N gu § & GUICK TRIAXIAL X LAB VANE p %) (%}
193.4 Ice Surface e - L GR SA 51 CL
0.4 [
— 192
Water =]
el 190
188.1 River Bortom [
4.8 1Re 188
ifg Rofis sank pndep
1.0 owh welght
BL
» 186
Probable Organic ]
siit b
«H
M | 184
Fund
182.8 b L
10,2 Probable Silty ® &
Sand and Gravel e .‘\
. 182
181, 4 8o §
11.6 Refusal Probable 7 50/ pum

Bedrock

+3, %% ; Numbars refar to
Sensitivity

20
15 -5 {%) STRAIN AT FAILURE
10
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REPCRT ON SOIL EXPLORATION

. OFFICE .

wp 1227902

RECORD OF BOREHOLE No 13
LOCATION Sta. 12 + 272.5 ¢ Hwy. 637 Line "D"

METRIC

ORIGINATED By B-D.

Spoon bent at botto
sample.

Probable Bedrock

oIsT L1 HWY . 537 BOREHMOLE TYPE _ Hollow Stem Auger COMPILED 8Y _B.D, .
DATUM Geodetie DATE 1982 03 17 CHECKED BY C.M.
" W |DYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES £y 3 | RESISTANCE PLOT nasric MATUMAL o] L E Ré}u ARKS
- E IR 20 40 &0 80 100 |UMT conmew mT | SO
) Qf e b4 - - 1 f f f 1 Wp iy © W, S .3
LEV DESCRIPTION iyl w3 §§ § [SHEAR STRENGTH kPa AP % | GraiN $i2E
DEPTH w13 2] 3186 % |ounconemen  + FiEwD vanE TR contentinl 7 DISTRIBUTION
gz 5 |&Y| & |eouck rRiaxaL  x LAB vaNE WATER CONTENT {%) (%)
94, Y toam of Snownack h - o L0 20 30 40 50 20 48 6 3 JGR sa §1 CL
0.0} 250m:m snow " 194
Organic 5iilc 0 15 (85)
Soft A L0 I . A e}
Mottled Browan to - i On=2,5%
Datk Grey k12 | TW | PH 192 bl © 18,9 Uu=ey
Oee, plant remains 3 X d
4
RETHEL » %3 o omes, 6%
FSTES
- 190 # 2 Ome3. 5%
6 {TW |PH G owss Joxra
7185 |1 . q b
b o =0, X8
g lry 1oy 183 - c ;
5 18510 o 1 9
e 5 © ‘
g e w_irp
,lga;& L[| 404TW LPE 186
“*“"'M $1lty Samd & Gravell').
84,7} Occ. Cobble, ﬁbmpa]h'. 1188 |18 | i
9.6 Rafusal to Augerin

+3, x5 ; Numbers refer ro
Sensitivity

20
1505 (%) STRAIN AT FAILURE
10
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-

€«

wp _122-79-02

RECORD OF BOREHOLE No

14

Location Sta, 12 + 281.6 o/s 5.0 Lt ¢ Hwy 637 Line "D"

METRIC

ORIGINATED gy _B.D.

oisT_ 17wy _ 837 BOREHOLE Type Cone Test compiep By B:D:
DATUM __Gesderic DATE 1982 03 17 CHECKED BY . C.M.
SO PROFILE SAMPLES o w DYNAMIC CONE PENETRATION
Waor | g | RESISTANCE PLOT rasne PAVRL el L X REMARKS *
- gé o 20 40 0 &0 100 LT cownrEnt  LIMIT Eg
Qf m - - 1 s ! i i Wp W W; S &
EEV oeccpemion | |2| £ | 3|25 8 [ear sTeencTH et | T % | GRAN sIZE
PTH " § z| 3|35 g |ounconmne s mmDvANel o o e wl 7 DISTRIBUTION
, & » | &Y | & |8 OUCK TRIAKIAL X LAB VANE (% ()
,g-ga.él Top of Snowpack wi ’ w GR SA 51 (L
0,0 250un snow
¥ ]
S
] 192
| Probable Organic ||
silt
“ 190
by 1
1] 188
186,35 allx K
7.4 Probable Silty o M
Sand and Gravel P 186 ———
XN M""‘“’M
185, 1 po, o,
9.4 Refusal 11507 200pm
Lover 3m rod, bent
Probable Bedrock

+3, x5 : Numbaers refer to
Sensitivity

20
1545 {*%) STRAIN AT PAILURE
10
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Miriistry ot
@ Trankportation s
Gommunications

RECORD OF BOREMOLE No |5 METRIC
wp 122-79-02 LOCATION _Sta. 12 + 277.6 o/s 5.0 Rt ¢ Hwy. 637 Line "D" rpicinatED By _B.D.
DisT 11 HWY _ 837 BOREHOLE TYPE __Cone Test compiLep By __B.D.
pATUM __ Geodetic DATE ___ 1982 03 17 CHECKED BY wunfindo
SOIL PROFILE SAMPLES ™ ud DYNAMIC CONE PENETRATION -
g‘g & | RESISTANCE PLOT PaSTIC :g‘gms - :3: REMARKS
= $6| 4 20 40 80 80 0o |UMT conmewr umr | SO
Oia “03 — o ] ] i 1 1 wp w w“ =3 &
ELEV BESCRIPTION T w3 %fg § |SHEAR STRENGTH et |~ 2 | GRAIN SIZE
DEPTH g 5| 5| S |86] & [ownconame v mmovanel oy [OSTRIBUTION
é Z Py &Y § ® QUICK TRIAXIAL X LAB VANE {%) %)
194 .2 Top of Suowpack » £ ] ' GR 5A 51 (L
0.0 250mt snow "':‘"x
Ry
L
M 192
Probable Organie {4
gilt A 1
M i 150
W
hLas. o iy
6.3 Probabie silty 0" o 188 \\M
b g6, 7 #and and gravel R ?
. - 50/ 7%y
7.5 Refugal
Probable Bedrock

+3, x5 . Numbars refer 1o

Sensitivity

20
15 45 {%) STRAIN AT FAILURE
w
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Possible boulder

Mimgiry of
@ Yransooriation ama
Communicatisrm
Ontistsy
RECORD OF BOREHOLE No 186 METRIC"
. 14
WP 122~79-02 LOCATION Sta. 12 + 285 ¢ Hwy. 637 Line "D ORIGINATED BY B.D.
pist 1T wwy_ 837 BOREHOLE Typg _Cone Test COMPILED BY _ B.D.
DATUM Geodetic DATE 1982 03 17 CHECKED BY C.M.
$OIL PROFILE SAMPLES o LW DYNAMIC CONE PENETRATION
W | F | RESISTANCE PLOT rasne A oo LB REMARKS
- %5 % 20 40 60 8p oo |'T cowrewr LM SO
Qo bt £l 2 3 h h f : Wp w w, | 5@ &
£y ESCRIPT T8 w2188 O |snear STRENGTH . emrmrCrremermannd % | GRAIN SIZE
DEPTH DESCRIPTION clE2 2| 2 {8B8]| 5 |ounconemed 4 riEp vane waTer conTent il 7 DISTRIBUTION
é— z » | EY & |e quick TRIAXIAL  x LAB VANE CONTENT (%) (%)
194.3 Top of Snowpack B # W GR SA 51 CL
0.0 250mm Snow ”::
Probable Organic - ““d
zilt L
..‘.'.. 192
1 190
189. 4 M 30/ 150mm
4.1 Refusal

+3, %% ; Numbers refer 15
Sensitivity

20 .
1545 (%) STRAIN AT FAILURE
10
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+

e

Minrtty of
(§P) Tvmraion s
Cottmumicativen.

, Qotaro
, ; Formeriy BH # 3 \
RECORD OF BOREHOLE No 103 (§ie%7ets °)  METRIC
WP__122=79~02 LOCATION Sta. 12+ 198.4, £ Hwy. 637 Line "p" ORIGINATED BY _R.5.
DIST 17 HWY 637 BOREHOLE TYPE Hollow Stem Auger,BXlL Rock Core & Cone ‘l‘asthMpuED BY ReB.
DATUM __Geodatic DATE 1980 09 05 CHECKED BY . C.M.
DYNAMIC CONE PENETRATION
SOIL PROFILE sampLes | = | @ |DINAMIC coNE . =
Z | - soisTiar UGUD | b REMARKS
= w | 30| & 20 40 60 80. 100 ‘x' CONTENT LI z‘% s
- o T e p W W5
N ey DESCRIPTION SHEIEREE & [SHEAR STRENGTH et | % | GRAIN S1ZE
DEPTH |3 213138 § |ouwconmme  + pieo vanel oy ¥y [DISTRIBUTION
. . 1k 5 | EO | & |eouck rmana  x Lae vane WATER CONTENT (%) (%)
193.9 Ground Surface wl - £ G 10 20 30 40 30 20 49 80 | x/m lGR SA 51 CL
0.4 Otganic Silty ) ]
Clay _‘!'
1188 15 T 192 "
Stiff to Firm
T TES T3 +
4
+
3 [1w [7d 190 . g P 17.3 o 5 89 &
ls & = 1.186
P T " P°= 65kPa
, . _ c%= 0.323
: b [
s 11w | PH 188 . : o e AR
r -8 I — ey "
1873 b5 ST 5o
6.3
7 | BXL| Ree
- Granite Bedrock . RC | 90% 186 Hauner Bduacing -~ {rop = s0%

7.9 Ead of Borehole

3 5. Npmbars refer to »
+7, %7 K
¥ Sensitivity 15 -;35 {*4) STRAIN AT FAILURE
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Miristry of
Transportetion ang
Communications

Onaric

WP 122-79-02

RECORD OF BOREMOLE No 104 (Formeriy r—:mwm) :

WP 18~79~-00

METRIC

LOCATION _$ta,,. L2 + 282.8, o/ 1 .8m Rt. ¢ Buv.637 Line"D" ORIGINATED BY _R.3B.

pIst 17 Hwy__ 837 BOREHOLE TYPE _Hollow Stem Auger,BXL Rock Core & Cone Test COMPILED 8Y  R.B.
patum _ Geodetic parg 1380 09 06 cHeckep sy G-
W | DYNAMIC CONE PENETRATION
SOIL PROFILE saMPLES | = | % | e nor e M e
gg o LMY 2‘8{.’}'}:? LMY -‘-'-o REMARKS
b v 20 40 60 80 100 Z=
| 212l | B |os| 2z o ¥»_ W w5 &
ELEy DESCRIPTION S 8| 2/25] O [sHear strengTH A 2 | GRAIN SIZE
DepTH . 2|3 5| 3|38 g |ounconmme  + mew vane ' enreal Y DISTRIBUTION
g1z 5 | &V | & |e ouck rmaxie x s yane |WA ER CONTENT (%) 3 %}
193. 7 Ground Level % * & 10 20 30 40 50 20 40 60 JkN/u"lop sA g L
vt
0.9 grgantc Siley Clay ]
74 X
Stiff to Firm 1 AT TEE r *
/M 192 L) 0% 80 11
/‘V T TEETY o
f 4 09 85 6
Pl MR Y ) rod % % 1,106
| _ 190 el 17.0 |PP= 65kPa
Pl pa wa Co= 0.273
( ey 1 Om= 2,77
! 3
187. 7 (% EMECHEL 188 M 5
&.d Boulder o
187,40 RC | 32¢ \J
6.7 841ty Fine Sand TN 7
Loocse !
185.8 St 7k 1en | 186 f eyl Bouneins
7.9
Granite Bedrock R%% §§§
154, 2 RQD = 951
9.5 End of Borehole

+3, «5 . Numbaers refer 1o
Sensitivity

20
1545 {%) STRAIN AT FAILURE
10
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60
50 yd
CH
o i / /
s cl
=
[
<
.. 30
L]
o
g - cL LEGEND
BH SAMPLE | SYMBOL
20 yd = . o
| 2 )
- ! 4 @
@ | . @)
. A MH OH 13 6 X
1
° / 103 3 o
i a—— — — ! Cl
ADARMN JaY DONE BY 103 5 o
- X _
PN S A AmmEN C\L\\M\N\W . M.T.C. 2 A
s o | Mmoo 104 3 yy
{/ oML oL , 4 A
oo 10 20 30 40 50 60 70 80 90
) LIQUID  UMIT %
Ministry of FIG No |
Transportation and PLASTIC‘TY CHART WP 122-79-02
Communications - -
Ontario ORGANIC SILT

WANAPITE!

RIVER

100 I
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| 7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM .
‘ SAND |  GRAVEL
CLAY & SILT Fine [ Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric) ‘
i 2 3 405 10 20 30 4050 sum 150um 360um 600um 118 mm 2,36 mm 9.5mm 19.0 e 375mm 630 mm
100 [T sdum | 106um | 250um 425 um 850 um 2.00mm 4.75mm 2w | 265mm | 530mm 750mm
_x“"'? »
< ~7
{ { Y 10
90 .. / ,
'. / /
.. , v
2 'o" / . 20
80 5 7
: y

o
o
“;
e
Py
~N
o
<

! 2
m -

: ; / :
/17 / \ :
50 FANRESY, 50
5 112/ / LEGEND z
v] ¥ / 7 B v
5 : H [SAMPLE SYMBOL &
= a0 - &0 o
’ / i 7

s Y
l' g
.’ ..- / ‘/' l3 2 i W S— —
' .
/ .| 4 l3 9 SR b b RS R R
20 W, 80
4 uJ /
/1 )
U 4 7
wt r
{0 ; 90
1/ ,
-
o 100
| 2 3 45 10 20 30 40 270 200 140 100 CO50 40 30 20 16 108 4 P A R A

MINISTRY . SIEVE DESIGNATION {Imperial) -

Transportation and

f Ministry of GRAIN SIZE DISTRIBUTION FIG No 2
Communications WP 122-79-02

Otano | ORGANIC SILT WANAPITEI RIVER
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&

E
q - i " * .
v v e ) . _ .
. . c B - v . » . . :

e

VOID RATIO

VOID RATIO e

VOID RATIO- PRESSURE CURVES

B.H. 13
SAMPLE 6
1-20 DEPTH 50m
_ f! ELEV. 189-3
110 W = 36 %
ewom 111 ) Wp* 30 0/0
1-00 s SN W 39 %
. .‘.“g Cc » 0"8
0.90
\\
0.80
[
ey
T T
0.70
150
,D
rCyv |CURYE R4 1.00
L gl
=t
LA T ot 050
0
h 10 100 } 000 10 000
PRESSURE kPa
BH }
SAMPLE 4
1.20 el DEPTH 33m
) ELEV. 190.7
110 W = 51%
WP & 370/0
1.00 W = 44 %
CC = 0‘33
0.90
0-80 N
0.70
Ld
<Cy|CYRVE 150
’b'm o, - "00
e Y
\\ RN
L 0.50
-
0

PRESSURE kPa

Fig. No. 3

WANAPITEI RIVER

Cy - cm2/ min.

Cy —cmZ/min.

WP i22-79-02
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Y81 M
UNIFIED SOIL CLASSIFICATION SYSTEM '
SAND GRAVEL
CLAY & SILT Fine l Medium l Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric) _
1 2 3 & 5 10 20 30 4050 75um 5O um 300um S00um 1,18 mm 2.36mm ©.5mm 19.0 mm 172.5mm  63.0mm
100 D 53um 106 um 2504m  425um 850 pum 2.00mm 4.75 mm 13.2mm | 265mm | 530mm 750mm
90 1o
//
80 // ' ‘ 20
o // 0
60 400
2 z
2 2
g Py e
50 - /’ 50
z LEGEND s
= BH [SAMPLE SYMBOL &
= 40 / goa
/ 8 6
y
20 10
20 /,/ 80
/
10 — 90
6 100
] 2 3 4 6 10 20 30 40 270 200 140 100 G050 40 30 20 16 108 4 D A R A
MINISTRY SIEVE DESIGNATION (Imperial)
Myl GRAIN SIZE DISTRIBUTION FIG No 4
Communications ' WP |22-79~02
OIS SILTY SAND AND GRAVEL

WANAPITE! RIVER
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| CONT No
. 2323 3 3 3 s s szgsie s | 8oz METRIC Y
2 i - B e s s © b £E fskes i 2 s 2 WP No 122-79-02
= TTI17 % T 7 i T y [ T T i TIMCNSIONS BHE I METAES
1 [ i ANE/OR MILLIME TRES UNLESS
b ¢ / f ¢ ' bor b \ !
Fg bt [ [ ii & f H [ f byl l¥ H OFHLAWISE SP;G“N» WANAPITE! RIVER SHEET
1 I STETIONS #AE W
} ; ; % | f / N / H {g Pbog E ! I KWOMETRES + METAES
BER [ i / S / ! ;o ! H BORE HOLE LOCATIONS & SOIL STRATA
J ! / / Fod by /
il 1 / o % / AN N R ° Loz “aF Warnock Hersey
O - - Py i -~ 3 »
g f ij : 8 ! / 3 e ! AT ! | ¥ LT B Professional Services Lid.
+ . :
¥ I / o ‘. / /o | ! o~ ;
) e A A AN 1 | DIST ,/OF 7SUDBURY
It 1/7* f /\‘;, GEOS TWP /
;i ; 1 Ef B € ; of arTiee,/
! )
{ !
| a
e PROPOSED
FOOTINGS
i
! s =
Fios
o GEOG  TwP OF  WALDIE
@
i
KEY PLAN
L SCALE
H G5amQ o5 +O0km
: b o s~
i
% :
i LEGEND
"‘ Bors Hols
f
;t { H ‘$— Dynomic Cone Fanetrotion Test [Cone}
d of :i = ‘Q— Bors Hole & Cone
‘;; 3 : NOTE ‘ = N BiowsJ.3m {Sid Pen T, 475 )/t
a2 - - T————— . B ]
For Sections ond Bedrock Topography +/0:3m {S1d Pen Tout, oxl
See Dwg. 1227902~-B . .} CONE Blows/O3m {60% Cone, 475 J/blow])
+ WL of time of investigation 1982 O3
;j WE for Boreholes 103 B 104 ; BO 0%
Cone Test ond Auger Hofe
‘¢j 28l3 ¢§03 @_4 satr{ _eas san|  _lwo&lz ‘53 14 §__E_5_$!_O4ﬁ}[6 2
- } 202 -@— Vene Test and Auger Hoke
202 |
200
200 o5 No |ELEVATION| STATION OFFSET
1
eg J— e e — e 3 54.0 1241308 <
PROPOSEG GRADE 196 2 19%.8 12+ 1375 30m Lt
196 i B/0.3m CONE £ 183.9 241935 5.0, Rt
R SN WANAPITES RIVER N T Y T /o S8 . 4 1 a3y tz+202.5 Y
194 ——— T 25220 e TTE LEVEL T95 0 Fareh 1585 Wi 18272 BiOELE X 2 -] Ay ’F"’“ 5 1830 12+21IT 0 £0m it
T L J;’é:r 2 LIRS P —= Tl TR ae B A B el 171 ] 192 6 193.0 242206 2.5m Lt
sz o o s ey B VA O SFTH PP P - LN ] e - 3)’Lr » T} eso 1242145 2.5m R
ORGANIC SILT i S0 I M) S o N et e S i el ” T4 T ot O s 0 = = 190 & 183.0 12+ 2180 4om A
190 SOTTIED g o o —~ e A — JR N 9 D e e NEr it ¢ H £93.0 1242566 30m U
os wirw coavey zoned (| -D L R D HAL (A Ry s - 4 ORGANIC ssgg e O ol | B0l N ‘, 7 : Tsauwss 188 i 193.0 242606 25m Lt
Fim = S RE L FL P FL PP L. o Ll buorTeED, Soft T T Al Bl e 1 193.6 1242546 25m &t
- SN 8 ) P e b LV bl bt B B o bl et T 2 193.0 12+258.0 40m R
186 f}zgy;:ém NN aecamaitt W S 1 Bt il S — S i v = o TR ?@'ﬂ‘ﬁ ; 77 %S 186 5 | 1963 | 122728 <
GRANITIZED — LT L T - 2500 I 2 B vl B o o B e v . A GRANITE ; 184 15 1 oresa 1242816 S0m L
184 = T T T . 0 (W I I B =TT o= ST R e e S gl EDROCK 15 194.2 242776 50m Kt
MET&S._DEREENTE— PR O O R N U U R O O O s T e A b P e e e (GRANITIZED METASECIMENT) 8z 6 194.1 124 2830 £
Ty — B R o M S SRPTRP BEOROCK
PROBABLE "V%ﬁ, Lt s AR R T 180  pone By Mrcf) 193 | 1935 1241984 [
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FOUNDATION INVESTIGATION REPORT
For
Wanapitei River Crossing
W.P. 122-79-02, Site 46-203
Hwy. 637, Line 'D'
District 17, Sudbury

INTRODUCTION:

This report summarizes the factual information obtained from three founda=
tion investigations carried out at the site mentioned above. The report also
provides recommendations for the revised structure foundations and related
earthworks along with remedial measures for the failed west approach embankment.
The most recent fieldwork was carried out following the slope failure of the
west abutment approach fill. The fieldwork consisted of 13 sampled boreholes
ranging in depth from 4.4 to 14.0 m and 2 dynamic cone tests, carried out
between 84~03~26 and 84-04=04. The boreholes were advanced by means of hollow

stem augers on land and wash boring techniques on the river.

Previous drilling at this site included 7 sampled boreholes and 11 dynamic
cone penetration tests carried out from 82 03 15 to 82 03 18 and 80 09 05 to 80
09 06. The boreholes were advanced by means of hollow stem augers and washboring
techniques. Bedrock was proven in 5 boreholes by obtaining up to 3.5 m of BXL
rock core. The boreholes and cone tests ranged in depth from 4.7 to 17.9 m.

SITE DESCRIPTION

The site is located 10 km west of Hwy. 69 at the crossing of Hwy. 637 over
the Wanapitei River, in the Geographic Township of Waldie, District of Sudbury.
The proposed crossing is located on a slow flowing relatively wide 60 m section
of the river flanked by a flat . swampy floodplain to the west. The proposed
structure site is approximately 300 m upstream of the existing crossing. The
present crossing consists of two Bailey bridges founded on bedrock outcrops.

The rock outcrops at the existing structures control the upstream water level.

The regional topography is typical Canadian Shield terrain consisting of
knobby hills and rock ridges interspersed with hollows and swamps. Several rock
outcroppings and scraps are evident in the area and tend to control the course

of the river.



History of the Fallure

The original foundation investigation for this project was carried out by
Warnock Hersey Professional Services Ltd. who were retained by the Ministry's
Foundation Design Section. The report by Warnock ‘Hersey predicted substantial
settlement of the structure approach fills due to consolidation of a deposit of
organic silt to organic silty clay. A number of recommendations were made to
reduce or eliminate these settlements. The alternative selected to reduce long
term settlement was to surcharge and construct the approach fills approximétely

one year prior to construction of the structure.

The approach fills were constructed under Ministry Contract 83-213 awarded
on June 8, 1983, and included the roadway grading on either end of the structure
extending approximately 2.2 km west and 2.2 km east. Construction of the sur-
charged approach fills was completed on 83 10 10 just before noon with the slope

failure of the front face occurring on the same day in the early afternoon.

The photograph below was taken 3 days following the failure.

View of the Failure of the West Approach Embankment.
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Recommendations for temporary remedial measures were provided by this office
in our memorandums of 83 10 31 and 84 01 05, both of which are appended. The
suggested option of spanming the distressed area was accepted and the structure

was lengthened by 36 m, 25.m on the west end and ll m on the east end.

A supplimentary foundation investigation was undertaken upon receipt of the
preliminary general arrangement drawing for the lengthened structure. The addi-
tional investigation was carried out to provide recommendations for the remedial
measures of the failed west embankment and to provide recommendations for the
foundations and related earthworks of the lengthened structure. Preliminary
recommendations based on our supplimentary investigation were issued in our
memorandum of 1984 06 14,

SUBSURFACE CONDITIONS

General

The subsurface conditions across the site are generally uniform. A 1.2 to
1.8 m surficial layer of soft to firm inorganic silt of slight plasticity to
silty clay was generally encountered within the flood plain of the river. The
dominant deposit across the site is a soft to stiff organic silt to organic
silty clay. This organic stratum ranges in thickness from 3 to 12.2 m. Under—
lying the organic déposit is either granite bedrock or a 0.3 te 2.5 m layer of

compact to very dense silty sand.

Two borings were advanced through the east and west approach embankments and
3.7 to 5.5 m of silty clay fill material was encountered. The eastern approach
£fill is underlain by subsoils as described above. The western approach fills are
underlain by subsoils which vary from those encountered across the rest of the
site. The silty clay fill at the west approach is underlain by 3 m of sand fill,
Underlying the sand fill is a 3.7 m layer of organmic silty clay, and a 1.8 m
deposit of silty clay with sand some gravel. Overlying bedrock is a 1.7 m

stratum of sand with silt some gravel.

The boundaries between the various soil types, insitu and laboratory test
results are shown on the attached Record of Borehole Sheets. The locations and
elevations of the boreholes and estimated stratigraphical profile and sections
based on the borehole data are shown on Drawing No. 1227902-A,B included in rhe

Appendix.

The various subsoil types encountered are described in the following para-

graphs.
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Fill - Silty Clay some Sand trace Gravel

A cohesive fill wmaterial was encountered in the east and west approach
embankments., The thickness of the fill varies from 3.7 to 5.5 m at the borehole
locations (BH 800 & 809). The approach embankments were constructed under

Ministry Contract No. 83-213.

The fill material is generally comprised of silty c¢lay with occasional
pockets of sand. Atterberg limit testing on samples from the fill indicate the
silty clay to vary from a low to intermediate plasticity. The results of the
Atterberg tests are plotted on Fig. 1.

A grain size distribution test carried out on a sample from the deposit is

shown graphicly on Fig. 2.

Standard Penetration Test 'N' values ranging from 6 to 18 indicate the fill

has been subjected to a moderate degree of compaction.

Fill - Sand trace of Gravel and Silt

This granular fill material was encountered immediately below the cochesive
fill in the most westerly investigated area of the site (BH 800). The stratum
is 3.0 m thick and appears to be backfill for the muskeg excavation carried out

under the west approach fill.

This fill material is predominantly sand containing traces of gravel and
silt. Occasional pockets of silt and silty clay were encountered within the
deposit, One grain size distribution test was carried out on a sample and the

results are plotted on Fig. 2.

Based on 'N' values ranging from 2 to 3, it appears that the fill was not

subjected to any compaction.

Inorganic Silt to Silty Clay

The surficial deposit of inorganic silt to silty clay was generally encoun~
tered across the site except within the river channel and a few locations on the
river banks. The deposit varies from a silt of slight plasticity to a silty clay
of low plasticity, and appears to be an alluvial deposit. Traces of sand and

root structures were generally found within the stratum,
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An atterberg limit test carried out on a sample from this deposit indicates
the material to be a silt of slight plasticity (ML zone). The results of this
test are plotrted on Fig., 1.

Results of grain size distribution tests completed on samples from this

stratum are plotted on Fig. 3.

Generally the deposit is assessed to be of a cohesive nature with consis-
tency ranging from soft to firm based on Standard Penetration Test 'N' values

ranging from 2 to 6.

Organic Silt to Organic Silty Clay

This cohesive stratum is the dominant deposit across the site and was
encountered at the surface or immediately below the surficial deposits of inor—
ganic silt to silty clay or fill material. The thickness of the stratum varies
from 3.0 to 12.2 m, The deposit is comprised of organic silt with traces of sand
in the upper portion and changing to an organic silty clay with depth. Lenses
or pockets of black organics were encountered throughout the deposit.

The results of Atterberg Limit Tests carried out on samples from the organmic
silt and organic silty clay are shown on the Plasticity Chart, Fig. 4 and are

summarized below.

Organic 8ilt of Low Plasticity trace of Sand

Range Average
Natural Moisture Content (w) )4 2448 40%
Liquid Limit W) % 25-35 31z
Plastic Limit (wp) 2 21-32 25%
Plasticity Index (Ip) 2 2-10 6%

Organic Silty Clay

Range Average
Natural Moisture Content (w) b4 35-53 45%
Liquid Limit (w) 7% 35-52 422
Plastic Limit (wp) Z 24~38 27%
Plasticity Index (Ip) 2% 6=29 152
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The Atterberg Limits indicate that the deposit is organic and generally
varies from a low to medium plasticity. In addition, testing to determine the
percentage of organic matter by weight was carried out on 12 samples. This
testing yielded organic contents ranging from 1.9 to 7.32 with an average of

3.82, indicating the deposit is highly organic in nature.

The consolidation characteristics of this deposit were determined by means
of five one-dimensional comsolidation tests, The results are plotted on Fig. 5

and 6 for 3 tests with a summary for all tests listed below.

Range Average
Preconsolidation Pressure (Pc) kPa 3 - 78 59
Compression Index (Ce) 0.18 - 0.33 0.28
Initial Void Ratio (ey) 1.03 ~ 1.311 1.163

Grain size distribution testing carried out on samples from this deposit are

'plotted on Fig., 7.

w

Undrained shear strengths as measured by inwsitu vane testing were found to
range from 15 to 97 kPa in extreme cases, but generally ranged from 25 to 55 kPa
with an average strength of 35 kPa, Undrained shear strengths determined by
triaxial tests are somewhat lower averaging 24 kPa and generally ranging from 12
to 33 kPa with an extreme case of 42 kPa. Based on the undrained shear strength
testing the deposit is assessed to range from a soft to stiff consistency,
generally being firm.

Sand with Silt some Gravel

A 0.3 to 2.5 m deposit of sand with silt some gravei was encountered in
various locations overlying bedrock. The stratum does not appear to be continu-
ous acrogs the site with no generally observed patrerns. Occasional cobbles or
boulders were encountered within this deposit on the east side (BH #13, 10, and
810).

Grain size distribution tests carried out- on samples from this stratum are
plotted on Fig. 8 and indicate the deposit to be composed of a coarse grained

granular material,

Based on Standard Penetration Test 'N' values ranging from 5 to 39 the depo—

sit has a denseness ranging from loose to dense but is generally compact.
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Silty Clay with Sand some Gravel

This stratum was only encountered at the most westerly investigated portion
of the site (BH 800), and was found between the organic silty clay and the sand
with silt, The deposit is 1.8 m thick.

An atterberg test carried out on a sample indicates the deposit to be silty
clay of medium plasticity. The results are plotted on Fig. 1.

Interpretation of an 'N' value of 22 blows indicates the consistency of the

deposit is very stiff.

Bedrock

The bedrock varies in elevation considerably over the site and is steeply
sloping in the vicinity of the river banks. The bedrock elevation ranges from
177.5 to 189.1 with the lowest elevations being encountered within the river and

the highest elevations on the west bank.

Bedrock slopes in the area of the river banks calculated from available data
indicate dips ranging from 50° at the west river bank to 30° at the east river
bank. The bedrock dips outside the limits of the river banks appear to be much

more modest, approximately 15 to 20°.

The sloping nature of the bedrock was evidenced during drilling by the
bending of drill rods and a tendency for augers to corkscrew upon comtact with

bedrock.

The bedrock is a fine to medium grained rock of possible meta-sedimentary
origin. Intrusive felsic stringers and dykes are also present within the rock,

notably at BH 2 where they constituted the entire 1.5 m core run.

The rock is generally of sound quality with minor fracturing and jointing.
Some weathering is also evident particularly within the intrusive felsic rock of
borehole 2. The rock quality designation (RQD) ranges from approximately 50 to

90 percent.

Groundwater

The groundwater levels recorded were generally slightly above or. below the
river level at elevation 193.2., The groundwater level is probably controlled by

the river level.
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DISCUSSION AND RECOMMENDATIONS

General

The realigned Hwy. 637 will require the construction of a new 3 span struc—

ture over the Wanapitei River and will replace the two existing Baily bridges.

The approach fills to the proposed structure were placed in advance under
Ministry Contract 83-213. Construction of the surcharged west approach fill was
completed on 83 10 10, followed by a slope failure of the front face the same
day. A visit to the site was made by this office on 83 10 13 and temporary
remedial measures were recommended in our memorandum of 83 10 31. Discussions
with the structural office took place and it was agreed that the distressed area
be spanned. The preliminary General Arrangement Drawing P2 indicates the struc-
ture to be lengthened by 36 m with the two piers and abutments being relocated.

The following recommendations are provided for the revised structure.

Structure Foundations

We recommend the structure be founded on end bearing steel H Piles. An
HP 310 x 110 or an HP 310 x 79 pile may be designed for the following loads.

Bearing Capacity at

) Factored Axial the S.L.S. Type II
East and West Abutment Capacity (kN) (kN)
HP 310 x 110 1360 980
HP 310 x 79 980 725
East and West Piers
HP 310 x 110 1600 1150
HP 310 x 79 1150 850

The loadings given for the west and east abutments have been reduced to

allow for negative skin friction due to settlement of the approach fills.

The following pile tip elevations may be used for estimating purposes:

Elevation
West Abutment 181.5
West Pier 181.0
Bast Pier 181.5

East Abutment 185.4
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Piles driven at the pier locations should be equipped with Oslo points as
bedrock is sloping at these locations. Piles -at the abutments should be equipped

with reinforced tips.

Dewatering will be required to construct the piler foundations as they are
located within the river. Dewatering of the abutment excavations may be required
depending on the founding level of the pile caps and the elevation of the water
table which flunctuates with the river level,

The abutments should be backfilled with a free draining granular material,
and earth pressures against the wall may be computed as per Subsection 6.6.1.2.2
of the 0.H.B.C.D. Manual.

The underside of all footing elements should be provided with a minimum of
1.8 m of earth cover for frost protection purposes. '

Slope Stability

The west abutment approach fill should be provided with a berm on the front
slope extending the full width of the embankment. The berm should extend from
approximately Sta. 12+165 to 12+175 with an elevation of 194.6, This berm is
required to ensure stability of the embankment. The low lying area on the west
rivér bank created by the slope failure should be filled in and graded to tie

into the existing conditions on either side.

The east approach fill which was placed under Contract 83-213 will have to
be cut down, as the east abutment has been relocated 11 m east of the préviously
proposed location. The embankment should be cut down to approximately elevation
195 in front of the abutment, providing a berm. No stability problems are

anticipated on the east approach embankment.

Settlement

Compressible subsoils underly both the approach embankments which will
result in settlement of the fills. Settlement of the west approach fill is aneci-
cipated to be in the order of 100 mm, when the ‘final embankment configuration is
constructed. To minimize the long term settlements of the west approach it is
recommended that the embankment be constructed to its final geometry prior to
pile driving and left in place for as long a period as possible before construc—
tion of the abutment. This will help reduce the long term settlements of the

west approach.
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Settlement of the east fill should be minimal as a surcharged embankment has

been in place since October of 1983.

MISCELLANIQOUS

The fieldwork for this investigation was carried out under the supervision
of Mr. D. Thanasse, Student Engineer, using equipment owned and operated by
Master Soil Investigation, Toronto. The report was writtem by Mr. H. Sturm,
Project Foundations Engineer and reviewed by Mr. M. Devata, Chief Foundations

Engineer.

H. J. Sturm, P. Eng.
Project Foundatious Engineer

/, ﬁ/MZ
/‘)7 ‘ /\\m’"cﬂm

M. Devata, P. Eng. o
Senior Foundations Engineer (East)
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memorandum

.

Ontario

To:  S. McCombie o Date: 1984 01 05
Head, Structural Section
Northern Region

From: Foundation Design Section
Room 315, Central Building

Re: Wanapitei River Bridge
W.P. 122-79-02, Site 46~-203
Distriet #17

We are curtently evaluating remedial measures for the west
approach f£fill at the structure noted above. One suggested option
is to extend the structure to span over the distressed area.

Our preliminary assessment indicates that the west abutment should
be relocated 25 m to the west and that the east abutment should not
be relocated. In order to complete our investigation for remedial
measures, we would appreciate receiving your comments with regard to
pier locations if the structure is extended as described above.

W, Waadoo

M. MacLean, P. Eng.
MM/ § : Foundations Engineer

Cu e - G. Radkow‘(i
S. Wilson
J. MeDougall

78401318 (10/78)
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memorandum &

Ontarn

To: J. McDougal Date: 1983 10 31
Head, Geotechnical Section
North Bay

Atten: B. Mcluhan

From: Foundation Design Section
Foom 315, Central Building

Re: Embankaent Failure
Hwy. 637 West Approach Fill
to Wanapitei River

Further to our verbal racommendations of 83 10 31, we hereby
confirm that in order to maintain the integrity of the west approach
fill 4t will be necessary to excavate ‘the recently placed fill as
follows:

« From the toe of the existing fill back to Sta 12 4+ 173.0
excavate to elevation 193.5 across the full embankment
width :

- Sta 12 + 173.0 to 12 + 167 excavate to 2:1 slope.

- Sta 12 + 167 to 12 + 161 excavate to elevation 195.0
acrogs the full embankment width.

- Sta 12 + 161 to Sta 12 + 155 () excavate to 2:1 slope.
As discussed, these measures should be carried out as soon as

possible since scour will result in additional instability of the
existing slope.

The excavated material should be removed and placed in an
area remote from the west approach fill.

M\ Mei

M. Maclean, P, Eng.
MM/mm Foundations Engineer

c.c. =« 3, Wilson

7848 1218 (1r7M)



Ed

Oct 75, FF-5-21

60
50 P
CH /
40
‘§~°~ Ci
&
4
5. 30
L
u
2 ct LEGEND
- FILL - SLTY| CLAY —\
20 :;)xésgl:lz\ - ) P BH SAMPLE | 5YMBOL
2 LSILTY CLAY 800 3 o
, WITH SAND SOME GRAVEL 809 3 L
o /
ol 7 e o 805 1 A
s e —"——— T A
I RN AN O 000 |10 | s
< Mi I
. Mi raprm oL
0 10 / 20 a0 40 50 ) 40 70 80 90 100
INORGANIC SILT TO SHTY CLAY QUiD umt %
FIG No 1

Ontario

Ministry ol

Transportalion and
Communications

PLASTICITY CHART

WP 122-79-02




7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SuT Fine ] Medium | Coarse Fine Cooarde
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
1 2 3 o408 10 20 30 Sum 150pm az:mm 5004um Limm  2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
100 T 108m 250um  425um lﬁ?nm ?,0::!5-.- _475em 2mm | 205mm | 530md 750mm
rgﬁ ot
90 / / $0
/r
80 /f 20
r"/ /
3 FI{UH[SIrY| LAY AT .
SOME[ISAND 3— 7 /
TRACH | GRAVEL sl
o 89 - / 40@
h 1 :
g s o
80 50
5 ' / LEGEND 5
x y BH  [SAMPLE SYMBOL &
2 40 g0
‘ 1L i / 800 4
/ /
* 4 4 800 | 5 |—————|
AT P e
20 o 80
L] L I s 4": FIELI-ISA
0 Vs TRACE | GRAYHL oo
g TRACIE | SIT
0 O e oot b i 100
) 2 3 4.8 10 20 30 40 270 200 140 D0 6060 40 30 20 6 108 4 Yo' Ve WS e I gl
MINISTRY SIEVE DESIGNATION | Imperial )
Ministry of FIG No 2
@) Mo GRAIN SIZE DISTRIBUTION
Communications WP 122-79-02

Ontario




7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & S“.T Fiﬂ‘ l Medium l COQ‘SC Firjﬁ , COﬁf’ﬂ
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ({ Metric)
i 2 3 48 10 20 30 4050 gy, 150um 300um 600um L8 mm 2.36mm 9.5mm 9.0 mm I725mm  63.0mm
100 [T S3um % 425 um 850 um 2.00mm 4.75mm 1.20m | 205mm | 530med 750mm
[+]
. ,
9 7 10
4
80 20
70 ' 30
o 80 rA 408
z d
/4 i
g V.4 g
(-3
_ %o fA 50
z / LEGEND z
U L
& / BH  [SAMPLE SYMBOL &
6 40 60 o
_ 801 )
30 70
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o | w0
10 20
ol 100
| 20 30 40 270 200 (40 00 6080 40 30 20 I8 w0a 4 VRS L U P VA
MINISTRY SIEVE DESIGNATION {Imperiol)
FIG No 3

Ministry of
@ Transportation and
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Ontario

GRAIN SIZE DISTRIBUTION
INORGANIC SILT TO SILTY CLAY

WP 122-79-02
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VOID RATIO e

vOID RATIO e

VOID RATIO- PRESSURE CURVES

B.H. 13
20 SAMPLE 6
DEPTH 5.0m
o ELEV. 189-3
WL = 36 °/o
1.00 eg- i wp= 30 °/°
hhﬂ.& W = 39 70
0.90 \ s T
0-80 N
0.70
150 &
E
rCy |CURVE L ~
1-00
N ot (] :
,‘\ ’I L4}
S P [N O 050 !
Ub
PRESSURE kPa
BH ]
20 SAMPLE 4
-—e;ﬁ—ln ———— s [~ = DEP‘T“ 3"3"‘
o ELEV. 190-7
. WL = 51 °/o
00 WP = 37 °/°
\ w oz 44 %,
o gc Cc = 0‘33
0.80
0.70
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Loy 1-50
\ €
g
Aot 4y 100 e
4 £
» por o) (l‘
e *“ -,
rTﬁ«cﬂ' % 7
[ ]

0
| 10 100 1 000 10 000
PRESSURE kPa

Fig. No. 5 WP 122-79-02



VOID RATIO -PRESSURE CURVE

8 H 810
SAMPLE 2
DEPTH 2:6m
. ELEV 191.5m
o e W= 32.5%

4R

/
e
P
1]

! Wp = 20.5 %
178 kPa W = 44.5 %
Cec + 0.300

VOID RATIO e

10 100 1000
' PRESSURE kPa

FIG 6 WP 122-79-02



7812 M

UNIFIED SO CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SH.T Fine I 'Medium l Coarse Fine Coarse
GRAIN BIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Maetric)
| 2 3 45 10 20 30 4050  75um 150um 3005um £00um Lidmm  2.36mm 9.5mm 19.0 mm 375mm  63.0mm
100 T s3um | 106um 250m _425pm 850 um 2.00mm 4.75mm 2mm | 265mm | 530mm 750mm
l.. -
P al P4 ol
RS PL 4
%0 G / R o 10
o / " ,
: - '/ 7 .
ao y .'.‘ [ 20
70 .-". / LY
/il / ll 30
9 60 1 / y ;ﬁ - 409
* 50 / £y 50
= 14/ / LEGEND 5
< NS BH [SAMPLE SYMBOL “
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1A Y 808 | 2 "
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o ll e J100
1 2 3 4.8 I 20 30 40 270 200 4O 100 €OB0 40 30 20 16 08 4 Y A L i PR S
MINISTRY SIEVE DESIGNATION {Imperial}
Ministry of FIG No 7
Q@) Timoriton GRAIN SIZE DISTRIBUTION
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Ontarlo
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7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SHT Fine | Medium | Coarse Fine | Coarde
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Matric)
i 2 3 4 10 20 30 4050  75um 150 um 00um 600um Liamm  2.36mm 9.5mm 19.0mm 375mm  63.0mm
0o II” I”II $Ium Woéum 250um 425pm §50 um 2.00mm 4,75 mm 13. 2 26.5mm 53.0 75.%mm
it
90 ~ i0
rd
,,;///
U’."
80 P A 20
-
g
10 £ 30
W “ /
L,
o 60 ¥ ,/ 400
z / L z
a / "‘ o =
: 50 Z A 80
b 4 v [
z " LEGEND z
= BH [SAMPLE SYMBOL =
a 40 'ﬁ 60 &
B |74 8 6
/) 801 4 |————a
1) , 70
§ / 804 4
20 R / ‘ 80
.. ,
| . . AR T N TN D
AT /
P
10 _;..“":/ - 90
L HT= A
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. A ﬂ 100
i 2 3 48 10 20 30 40 270 200 140 100 GOBO 40 30 20 I8 108 4 W W o n ek
MINISTRY SIEVE DESIGNATION {Imperial)
@ ey on and GRAIN SIZE DISTRIBUTION FIG No 8
" Communications TWP 122-79-02
Ontarlo SAND, WITH SILT SOME GRAVEL




EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST {$PT) N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Simm O.D. SPUT BARREL
SAMPLER TO) PENETRATE 0.3 INTD UNDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING
FREELY A DISTANCE OF 0.78m, FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE |5 DENOTED THUS WN.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL BOINT ({ Simm 0.0, 50° CONE ANGLE | DRIVEN 8Y 475 }
IMPACT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

CONSISTENCY: COHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH{C,) A FOLLOWS:

L. ¢y Lkral 0 - 12 12 = 25 25-50 | 50-100 | 100 -200] =»200
VERY SQFT SOFT _ FIRM STIFF VERY STIFF HARD

> 50
VERY DENSE

IN(BLOWS/0.3ml| O -5

VERY (OQSE

3-10
LOOSE

10~ 230
COMPACT

0~ 50
DENSE

ROCKS ARE DESCRIBED 8Y THMEIR COMPOSITION AND STRUCTURAL FEATURES AND /OR STRENGTH.

ECOVERY:

—

SUM OF ALL RECOVERED ROCX CORE MECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

MODIFIED RECOVERY: SUM OF THOSE INTACT CORE PIECES, 100mme IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK QUALITY DESIGNATION [R G D}, FOR MODIFIED RECOVERY, 1S

| reo(%) 0 -25 25 - 50 50 - 73 75 - 90 30 « 100
very roor|  eoOR FAIR GOOD | EXCELLENT
1OINTING AND BEDDING:
SPACING SOmm | 50=300mm{ 0.3m - im | Im- 3m [ >3m
JOINTING  |vERY CLOSE| CIOSE | MOD.CIOSE.  WiDE | vERY WIDE
BEDDING VERY THIN THIN MEDIUM | TRICK | VERY THICK]
ABBREVIATIONS AND SYMBOLS
FIELD SAMPLING MECHANICAL PROPERTIES OF SOIL
$ 5 SPUT SPOON TP THINWALL PISTON ' m, kP! COEFRICIENT OF VOLUME CHANGE
W5  WASH SAMPLE 05 OSTERBERG SAMPLE Ce 1 COMPRESSION INDEX
S T SIOTTED TUBE SAMPLE RC ROCK CORE Cy [ SWELLING INDEX
B S BLOCK SAMPME P H TW ADVANCED HYDRAULICALLY Coy 1 RATE OF SECONDARY CONSOLIDATION
€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY ey mi/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN F § FOIL SAMPLE H m DRAINAGE PATH
T, 1 TIME FACTOR
STRESS AND STRAIN v %  DEGREE OF CONSOLIDATION
u, kM3 PORE WATER PRESSURE o), kPa  EFFECTIVE OVERSURDEN PRESSURE
fy 1 PORE PRESSURE RATIO o ks PRECUNSOLIDATION PRESSURE
o kpa TOTAL NORMAL STRESS ’ % kb SHEAR STRENGTH
o’ kpor EFFECTIVE NORMAL STRESS ¢’ ke EFFECTIVE COMESION INTERCEPT
T kpa  SHEAR 5TRESS ¢ =*  EFFECTIVE ANGLE OF INTERNAL FRICTION
o % .@ kia  PRINCIPAL STRESSES y kPa  APPARENT COMESION INTERCEM
€ % LINEAR STRAIN ty =% APPARENT ANGLE OF INTERNAL FRICTION
€.6.6 %  PRINCIPAL STRAINS - T kPa  RESIDUAL SHEAR STRENGTH
£ kP MODULUS GF LINEAR DEFORMATION T, kP REMOULDED SHEAR STRENGTH
G ko  MODULUS OF SHEAR DEFORMATION 5, ¥ SENSITIVITY = ;"L
n 1 COEFEICIENT OF FRICTION r
PHYSICAL PROPERTIES OF 501t
A kg/m‘ DENSITY OF SOLID PARTICLES ' 1,% VOIb RATIO LI 1,%  VOID RATIO IN DENSEST STATE
7; KN/ UNIT WEIGHT OF SOUD PARTICLES n 1.%  POROSITY Iy 1 DENSITY INDEX ,%
P,  ko/m' DENSITY OF WATER w  1,%  WATER CONTENY D rm GRAIN DIAMETER
Y, kn/® UNIT WEIGHT OF WATER 5, % DEGREE OF SATURATION B, mm n PERCENT - DIAMETER
P kq/mJ DENSITY OF SO " % LUQuUID LIMIT g, ! UNIFORMITY COEFFICIENT
Y kN/nd uNIT WEIGHT OF SOIL w, % PLASTIC LMY h  m  HYDRAULIC HEAD OR POTENTIAL
A kg/m® DENSITY OF DRY SOIL wg % SHRINKAGE LIMIT g m3/s  RATE OF DISCHARGE
A kn/md UNIT WEIGHT OF DRY SOIL p % PLASTICITY INDEX = W « Wy v m/s  DISCHARGE VELOCITY
Bar  kg/m’ DENSITY OF SATURATED 5OM I\ ' LIOUIDITY INDEX = “'"“ e 1 HYDRAULIC: GRADIENT
Yigr KN/m® UNIT WEIGHT OF SATURATED SOIL P w k m/s  HYDRAULIC CONDUCTIVITY
P’ kg/m® DENSITY OF SUBMERGED SO e 1 CONSISTENCY iNpexs —t- j  k/m' SEEPAGE FORCE
7' kN/m® UNIT WEIGHT OF SUBMERGED SOt e L% VOID RATIO IN LOOSEST STATE



OFFICE REPORT ON SOil EXPLORATION

RECORD OF BOREHMOLE No |

METRIC

Wp _122=79=02 LOCATION . Sta. 12 + 190, ¢ Hwy, 637 Line "D" ORIGINATED 8Y B.D.
DIST 17 HWY 637 BOREHOLE TYPE Hollow Stem Auger, BX Rock Cors COMPILED By _ B.D.
DATUM _Geodecic DATE _..1982..03. .15 CHECKED 8Y _CoM.
SOIL PROFILE SAMPLES | & w | DYNAMIC CONE_PENETRATION -
B 3 RESISTANCE  PLOY nusnc natyta uoue | 3
s la] @ (28] % 1z 4o sp s o flur cowmw WM} S84 T
= P
Ziglw| 2125 5 SHEAR STRENGTH e it 2 | GRaN SIZE
ok DEsCRiFMON |31 5| 3|38 § [ounconmme . meowanel o contentimy| 7 [PITUnON
g2 p |EC | & |eQuck rmAxAL  x Las vANE s (%)
194.d Top of snowpack | % : u 0..20 30 50 5 2p..40 60  kN/u” |GR SA 1 CL]
0.4 250mm snow, =
Organic aile ..!...
Firml o8 | o = -t O
Mottied Brown L4 -
Tl pa 17.8( Omw2 62
to dark grey 192 +7 Pow34flkPa
with clayey zones S5 2 @ e = 118
° -
5 ] P it . 0‘3301 7.3%
43 [
s5i 2 190 r by
s
Wi PH " - D 17.4{ Omwé,.0X
o [} 0 2 (98)
THLPE 188
186. 4 e d
7.3 Granitized Mata« RC .
sediment, / 1003 186 RQDwGTX
Fine to Med.Grained Bx Rec
Falaic Stringers L
Sound RC
1007
Bx [gac 184 ROQDwYTT
183. 3 '
10.7 End of Borehole

+2, x5 ; Numbers refer to
Sansitivity,

20
1845 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

[ ————

D=
Trarumoroaion arid
Commurnic pmony

Orars

RECORD OF BOREHOLE No 2 METRIC
wP 122=79=02 LOCATION Sta. 12 4+ 197.5 ofs 5.0 Lz ¢ Hwy. 637 Lina "p* ORIGINATED 8Y B.D.
oist 17 pwy_ 637 BOREMOLE Tvpg _Cone Test * Bx Rock Core comenep sy __2-0-
DATUM ._Geovdetic patg .. 1982 03 16 CHECKED 8Y ... CoM.
i | DYNAMIC CONE PENETRATION R
SOIL PROFILE SAMPLES gm 3 RESISTANCE PLOT masmc ATV ....55 «
- §5| 20 40 60 &0 g0 |UMT cowrmw umr) SO
9 o w - ) Iy L L 3 wp w w‘ Ly &
N HHE [ S Nl I -1
H 1% % Jo unconmnen  + FIELD vanE ! . N
i ; i gu 3 | uce TraxAL (A8 vane [WATER CONTENT (%)) Y %)
193.4 Ground Level 4 4 [~ GR SA 51 CL
8.9 1.1
i Y
W
Probable Organie [1[’ 192
#ilt =1
=
1] 190
g Y
158, 2
5.8 Intrualve felalc 188 30/Q.50me
dyke, Fractured RC L oo
186..4 and weathered BX [Ree RQDw82T
7.3 End of Borehole -

+3, x5 ; Numbers refer to
Sensitivity

20
15 <5 (") STRAIN AT FAILURE
10




QFFICE REPORT ON S5OH EXPLORATION

Ortany
RECORD OF BOREHOLE No 3. METRIC
wp  L22~79-02 LOCATION _Sta. 12 + 193.5 of/s 5.0 Rt € Huy,637 Line "D oo yen gy B-D.
ost_ L7 wwy_ 837 BOREWOLE Typg _Cone Test & Auger COMPIED BY _B.D.
DATUM Gegdetie DATE 1982 03 16 CHECKED BY C. M.
w  TDYNAMIC CONE PENETRATION
SOIL PROFiLE sampes [, | % JRNeG SONGy e amen |
REMARKS
5 " §§ # 20 40 80 80 100 ‘;‘," comrm “;": %5 s
o o W : 1 t 1 } t “
LR DESCRIPTION sla| g 2|28 g [snear stRENGTH —y | T ® | Gran si2E
|DEPTH 2 315 F138| § [ouconeme  + rrovanel roa| 7 |PSTRIBUTION
q12 5 |EV | & |eouck rmaxaL  x (a8 vANE WATER CONTENT (%) {%}
193.9 Top of Soowpack & ¥ o GR SA S} CL)
0.0 250mm snow —
1] 192
Probable Qrganic _',
silt
m 190
e
Iy 188
oy
4 1 - 186
185.4 I !
8.9 Auger refusal f 2
Probable Bedrock 1864
183. 2 k
b 5 l7§m
10.7 Cone refusal

Lower 3 meter rod
severly bent

+3, %5 Numbers refer to
Sensitivity

0
1545 () STRAIN AT FARLURE
]



[

OFFICE REPORT ON 50iL EXPLORATION

——

RECORD OF BOREHOLE No 4

METRIC

WP 1227902 LOCATION Stg, 12 + 202.5 & Hwe. 637 Lige "p" ORIGINATED 8Y _BR.D.
DIsT 17 wwy_ 637 SOREHOLE TYPE Hollow Stem Auger - Continucus Vanes COMPILED BY _B.D.
DATUM _Ceaderic DATE 1987 01 17 i CHECKED oY .. C-M:
" s —
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g‘g “&.‘ RESISTANCE PLOT R TN B a
=] kR 20 40 40 80 100 ‘::;' "’;‘;"" u:,: 23 s
iy : 1 I Kl i p
LEV il w| 3 ‘22 & [SHEAR STRENGTH kPa AN Z | GRaIN $I1ZE
lﬁ%‘;ﬁ DESCRIPTION ~|E1Z| 3|38 S | uncONENED v FELD VANE y (DSTRIBUTION
g1z 5 |9 | & |eouck ThAxAL  x LAB vANE WATER CONTENT (%) (%)
193. 4 Top of Saowpack v £ s 10 20 30 40 20 GR SA 51 CL
0.0 250 mm Snow ra
4 +13
Lt b
" 192 -
"By W
r
] A "‘6
Probable Organic |/’ 190 A
Siir 111
. 4+
’ 188 s
x
u‘ * 5
iy H5
4 |
B 186 b
Rty
r ',‘o
.duu
A 184
et

Refusal to Augering
Probable Bedrock
End of Borehole

+3, x5 . Numbers refer to
Sensitivity

20
1545 {%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

Ontiers
RECORD OF BOREMOLE No 5 METRIC
wp_ 122-79-02 LOCATION _Sta. 12 + 217 o/s 4.0 Lt € Hwy. 637 Line "p” ORIGINATED BY _B.D.
pisT A7 Wwy 837 BOREHOLE TYPE Come Tast COMPILED BY _n.n.
DATUM Geodetice DATE 1982 03 17 CHECKED BY ...C.M.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &, | 3 |resistance rior - S B :
- $5| 9 20 40 0 so 1o [T Cowiw uew | 5O | REMATIS
o o m ; F\ h 1 I r wp w W\ :,!H &
v|  oescmier |8 w| 2|25 & [snear strenctH e o T3 | cran size
oeé'?n CRIPTION - ; 25135 5 |o unconrne v mmDANEl L ol Y DISTRIBUTION
8 p |EC| & |®owck rraxaL  x LB vane %} %}
M lece Surface w - w GR SA 51 CL
0. T
o 192
Water -
yin 190
188.00 River Bottom i
5.0 2 188
o 1 Rods sahk upder
& own}weilkht.
- 186
Probable Organic G
8ilc 4 M
bl ful ls[. \'
v“““
= 1] 182
81,0 " L
80, /] Probable Sand, graviel 100/ 150kn
12.3{ Refusal

Probable Bedrock

i i §

+3, 5 : Numbers refer to
Sensit nity

20
15 5 {%) STRAIN AT FAILURE



OFFICE REPORT ON 501t EXPLORATION

Onimne
RECORD OF BOREMOLE No 6 METRIC
wp _ 122-79.02 LOCATION _Sta. 12 + 220.6 o/a 2.5 Lo ¢ Hwye 637 Lige'D"  ORIGINATED BY R 0.
OISY il Hwy 837 BOREHOLE TYPE __Cone Test ' COMMLED BY _ B.D.
patum _Geodetic paTE 1982 03 17 CHECKED BY __C.M.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E"ﬁ "§‘ RESISTANCE ~ PLOT asric AT, v 2.
- w | 30 20 40 &0 80 tgp |VMT  cowrewr umir| SO s
O] 41 = ] fy h 1 i Wp W Wi THu
LBV #|%| w|3[95| & [swear sTRencTH i % | crain $1ZE
Iﬁlgég'fﬁ DESCRIPTION -|El 2] 8 32 ¥ |ounconmne e mmovanel o oo |y [DISTRIBUTION
gz » [EY ] & |oaucx rmaa  x as vane { %
u%_,_% Iea Surface g - s GR SA St CL
-~ 192
.:“':. 190
Water o~
Nl 188
-] 186 .
L85.3] River Botrom e e -
7‘7 U.&
ke
R 184
Probable Otganic -
silt 1 | \
= 182
179 9 n 180 g
13.9 Probable Silt i
178,31 sapd and Brva‘l 4" “&*SWISWm
14.4% Refusal 1

Probable Bedrock

+3, %8 ;. Numbers refer 1o
Sensitivity

20 )
15405 (%) STRAIN AT FAILURE
10




QOFFICE REPORT ON SOH EXPLORATION

Trisaprtation srnd
Commikw s
RECORD OF BOREHOLE No 7 METRIC
-79= . + . . . wp . .D.
wp _ 122-79-02 \OCATION _Sta: 12 + 214.6 o/s 2.5 Rt £ Huy. 637 Lise"d" reo g 20
oist_ 1l nwy_ 637 BOREHOLE TYpe  Cone Teat cOMPILED By _B-D.
DATUM Geodatic pate 1982 03 16 . ‘ CHECKED BY C. M.
A R
w DYNAMIC CONE PENETRATION a
SOIL PROFILE SAMPLES | &, | 3 |Resistance Plor pare
5] e . |35 % 20 40 60 80 100 ‘;;" copmr ""'“": %g 2
w - 5 L i i i
v DESCRIPTIO T|@| w|2|25| & [shear strenatn MDA F | crain size
|gers ESCRIPTION HEE 8% § |oUNCONANED v mEWDVANEL L oL o e,y [DISTRIBUTION
=lz 5 | &Y ] & |eoucx Thaxa  x LAB vANE wi (%) (%)
W‘ Surfaee & - et GR SA 51 CL
duse
p—y 192
Water -~
::--— 190
188.0) River Bottom —
mr 188
5.0 A
4 Rodp sapk upder
- ownj veight
il 186
1
Probable Organic "w
silt
- 184
4
. 182
yrd -
179.3 et 180 K\
ro .
178.7) Probable sand and gradel [ 5O/ 15 Owm
14.3} Refugal Probable
Bedrock )

0
+3, x5 : Numbars refer 1950 o 1w STRAIN AT FAILURE
. Sensitivity 10



GFFICE REPORT ON SOH EXPLORATION

@ ==
Tranaportston s
Conwramcsons

COniang
RECORD OF BOREHOLE No 8 METRIC
- - . "D" ..
WP 122=79=02 LOCATION $ta. 12 + 218 ofs 4.0 Rt ¢ Hwy. 637 Line ORIGINATED BY B.D
OIST 1] HWY 637 BOREHMOLE TYPE _Hush Bore, Bx Rock Core COMPILED 8y __B.D.
W JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES gg S | Wessance mor T
51 o |26 % 20 40 sp 30 100 ['O O "x gg s
i - i ' i i r ™
LEY o | w|2|25| & [snear strenom e it 2 | cran size
oot DESCRIPTION mEIRAE 3% § [0 UNCONRNED  + FIELD VAN entioy 7 [OSTRIBUTION
g1z 5 | &9 ] @ |eauex rmaxan  x Las vane WATER CONTENT (%) (%]
193.0 Ice Surface r;, £ i 20 40 60 cr A & @
| . —
=] 192
Water Toaylt 190
il 188
185. 8] piyar Borrom l 186
7.2
Organie 51lt, sce. -]
fine sand seams 11 9
Traces of Wood and 184
1 Peat, zoft, Brown
toe Gray 2 148 0 o]
3 |88 0 182 &
4 |85 1
180 o
178.5 3185 3 k °
P 53 178 o 30 60 (10)
L77.5] Compact Brown T A ) o
15.5| Granditized Metaw e
sediment, Felsic 7 Bx 10013 RQD « 70%
Stringers & DyKes Rec 176
Minor Fracturing CTREGTE QD = oUZ
L.75.1] Sound 8 nr ot
17.9f End of Borehole

20 .
o3, x% ; Numbers refer to 150 s 1w STRAIN AT FAILURE
Sunsitivity 0 -



OFFICE REPORT ON SOIL EXPLORATION

RECORD OF BOREHOLE No 9

METRIC

Sensitivity

wp_ 122«79«02 LOCATION Sta. 12 + 256.6 o/s 3.0 Lt ¢ Hwy. 637 Line "D" mpeayatep gy _B3.0.
OIST 17 wwy 537 BOREHOLE TYPE Wash Bore, Cone Test and Bx Rock Core COMPILED 8y B.D.
DATUM _ Ceodetrde DATE 1982 03 17 & 18 CHECKED BY c.M,
DYNAMIC CONE PENETRATION
SON PROFILE SAMPLES | &, | 3 |eesistAncE POt nasrc a0 e _E | 4
51 o 35| % 20 4p sp sp o [On e (O £ M
T
" SEIEIERE: & [snear sTRENGTR o et | T % | cram size
|ode|  oescremon w3 2| 5|88 5 |ovwconnmeo  smmowmne| L |y [PISTRIBUTION
212 y [ &Y | @ |ecuck TRAKIAL  x (AB VANE WAT (%)
193.4 Ice Surface Fu': £ a 20 4 0 GR 5A 51 (L
6.4 =
-~ 192
Water :*:
- 190
- | 188
186.2 pyver Bottom iy
TT 186
6.4 .
Organic silt o4 4 Rodk sapk ujnder
Soft - own} weight
Brown to Grey A 184
i fss | o o
el
=k d
4 §2 |58 0 182
£
rys 3 |58 0 o o1 (99)
180 P
] <
179.4 258 R ECREX) 4 o
14.4 Silty Sand & Gravel!® o
177.q Cotpact, Brown ::; 178 <
15.) Granitized Hetaw ne |Rec . 152
sadiment, Fine to 3ola p0O0% "‘*-—---.........M RQD 15
Mediom grained s %€ Jooz 1754250nm RQD = 50Z
Felsie Stringers Bx |Rrec 176 -
175.4 Hard, Fractured T TR 2QD = 35X
17.4 End of Borehole
Lower 3M Red bent
during driving of
cone
i
+3, x5 ; Numbers refer to

20
15 95 (%) STRAIN AT FAILURE
10



OFFICE REPORT ON SOH EXPLORATION

WP 122.79-02

RECORD OF BOREHOLE No
LOCATION _8£8a. L2 + 260.6 ofs 2.5 Lr @ Huy

10

AlY Iins D"

METRIC

CRIGINATED BY B:D.

Badrouk

t

|
L

|
|

st 17 Hwy_ 637 BOREMOLE TYPE __Cone Test COMPUED BY _B.0.
DATUM _Gagdetic DATE ...1982 .03 17 CHECKED BY C:M-
s | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Eo | F |Resistance Plor T T
5] o - | 38| 3 20,40 6p wp 100 [UWT o ""“',: :E;g * x
[ : i L] N t 4 3 °
v DESCRIPT! gl w218 & [snear strencTH P et % | Grain SiZe
D:‘E!%%H CRIFTION IR 8% g |ounconrmed v mEDvANEL o0 o] Y DISTRIBUTION
g1z > | E0| & |oouck reanar x as vang W (%) {%)
193.4 Ice Surface ¥ - us GR SA 51 CL
0.4 -z
— 192
Water W
-~ 190
133-: River Bortom s 188 . ?
4. e
u Rods zapnk upder
A 1 own|wveight
[
Ll 1 186
Probable Organic _“«
silt i
1 184
L
"1 182
181.d nt \
12.d Probable Silty o] —
Sand and Cravel ;. \><
e 180 -
s q
178, 9 ?'g ™~
14.5 Refusal Probable '

&3

+

x5 ; Numburs refer to

Sensitivity 10

20
15405 {%) STRAIN AT FAILURE



QOFFICE REPORT ON SOIL EXPLORATION

ey of
Transborisiste s
Comimaicpions
RECORD OF BOREHOLE No |1 . METRIC
wp_122-79-02 LOCATION _Sta. 12 + 254 . 637 Line "D" ORMGNATED BY B.D.
oisT Al wwy 837 BOREHOLE Typg _Cone Test compiLep sy B.D.
DATUM .. Gegdetic DATE 3982 03 .17 CHECKED BY __C.M.
W |DYNAMIC CONE PENETTATION
SONL. PROFILE N ER e, nasrc 0% | L E |
51w " §§ b 20 40 60 80 100 ‘:' v “;: gg 2
friy — 1 1 L Iy
ELEV DESCRIPTION i el 288 5 SHEAR STRENGTH A, ) Z | crain Size
€ wlZEl 22 8% g [ounconmned e pEDvaNel o oo o, |y [DISTRIBUTION
g1z 5 | EY | @ |ecuck rmaxa  x 1as vane %) %}
93.0% Ice Surface # = et GR 5A 51 CL
0.0 ::::w:-
e 192
= 190
Water -
[~ 188
L86.3 piver Bottom =
6.7 186
Rodg sapk upder|
own |{welghe
Probable Organie
aile 184
182
AT 180 ?_‘_
13,3 Probable Silty -t r—
[L78.9] Sand and Gravel 00/ Smm
14.,1] Remfusal
Probable Bedrock

+3, x5 . Numbers refer 1o

Senntivity

20
15 45 (") 5TRAIN AT FAILURE
10



L2 o
RECORD OF BOREHOLE No {2 METRIC
wp _122-79-.02 LOCATION Sta, 12 & 258 ofs 4.0 Rt ¢ Bwy, 637 Lipe “p* ORIGINATED 8Y _ 8,0,
pisT 17 HWY_ . 637 BOREHOLE TYpe Cone Test COMPILED By B.D.
DATUM —_Geadaiis DATE 1982 03, 17 CHECKED &Y __ C-M-

DYNAMIC CONE PEN#RAUON

wh
SOIL PROFILE sampLes |2 | 8 | O Ror - rasrc A oo _E | g
- " §% b 20 40 40 s0 oo |U™T  conrew umr | SO
Q 3 i n"‘"_’ i h 1 f 1 \'vu w W, e &
i RIPHON 28| w| 2125 § [swear strenorH s | % | GRAIN SIZE
] DESCRIPTIO IS 8% O L it [T pp— I DISTRIBUTION
. é 4 » | &Y D | Quick TRAXAL  x LAD VANE ¢ {%) (%}
193.9 lce Surface ol - ud GR SA 51 CL
0 d =
- 192
Water ;“:
| 190
188,23 River Bottom .
4.4 . 188
‘J" Rods zank undey
1 owh welght
- ™M i

A 186

Probable Organic N
Silte

M 184
1.8(2}.% «“‘ L
10. L

Probable Silty

# W\
Sand and Cravel _p.. 182 h
. 181. 4 % 4
11.4 Refusal Probable 50/ mm .
Bedrock

OFFICE REPORT ON SOH EXPLORATION

i

Lo

i ; { 1

20
+3, x5 Numbars refer to (5 0 o 10 STRANN AT FAILURE
Sensitivity .



OFFICE REPORT ON SOIb EXFLORATION

RECORD OF BOREHOLE No

13

METRIC

Refusal to Augerin
Spoon bent at bottom
sample.

Probable Bedrock

L

g b8
wp_ 122=79-02 LOCATION Sta. 12 + 272.5 ¢ Hwy. 637 Line "D ORIGINATED 8v B:D+
DIST 17, . HWY__ 637 BOREHOLE TYPE __Hollow ‘Stem Auger COMPILED 8Y . B.D.
pATUM _Geodetie DATE 1982 03 17 CHECKED BY __C.M.
e
s JOYNAMIC CONE PENETRATION
SO PROFILE SaMPLES [ | & [DINAMC CONEY e M R
2 o mt “3‘,.’,“,.",' tuw =T REMARKS
5 [ @ 59 p A2 6'0 "o 1?0 Wy ¢ w W, Izé‘f‘ &
=
AL DESCRIPTION |8 w|2]95| 8 [snear strencTHkra —ge | T F | cRAN SIZE
DEPTH 13| 2| 2|38 | § [ounconrine  srmowanel o |y |DISTRIBUTION
- z 5 | BV | @ [eocuck TmAxuL  x LAB vaNE ER CONTENT (%) (%}
94,30 00p of Snounack o : o 102030 40 S0 2 iR 50 SN /3 [GR 5A 51 CY
0.0] 250mm snow " 194
Organig Silt 0 15 (85"
Soft 1 e 12 * o
Mottled Brown to — - Om=2.5%
Dark Gray 2 {TW | PH 192 [ o 18.% .
Dee. plant remdins Tty ! a
— 4
CNEMED » % o Otm5, 62
= 14 i
. 190 4 <
=
i Omul 57
6 IV |28 —a {Pow53 J6kPa
7. 188 i1 " d 'o“;‘i:
e =0,
9 leE 188 c
5510 s o o0 1 (99
P
J101TW {PH
°:g 186
Siivy Sand & Gravell,.
L84.7 (zcc. Cobble, Compady . li111s8 i18 s}
O Bidibabi

+3, %7 ; Numbers refer 1o
Sensitivity

20
1545 (%) STRAIN AT FALURE
10



CFFICE REPORT ON SOIL EXPLORATION

WP _L22-79-02

pisr L7 Hwy_ 537

RECORD OF BOREMOLE No 14
tocAtioN Sta, 12 + 281,56 o/s 5.0 Lt ¢ HBwy 637 Line "D"

BOREHOLE Type _Cone Test

METRIC

CRIGINATED By B.D.
COMPLED BY __B.D.

Lewer 3m rod, bent
Erobable Bedrock

[
t
i |
L

DATUM . Geodetic DATE 1982 03 17 CHECKED BY . GeMa.
b
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION
B | g [RESSTANCE PLOT 3 masnc MATUAL el L E N -
- - §0 b4 20 40 60 80 100 MMt Somrewy LT Eg EMAR
9, ﬁ - u:; QE 5 SE| |E ) 1 ! wp . w Wu mg &SIE
Vi “iemi a - o HEAR STRENGTH i ook GRAIN SI
DEéTH DESCRIPTION wiZl 2] 8 §5 S [0 UNCONFINED  + FEDVANE] o o e ol Y DASTRIBUTION
gz 5 &9 & |ecuckTraxar  x Lan vane |W ) (%)
94,3 Top of Snowpack » = i GR SA 51 CL
Of 250mm snow .
d
192
Probable Organic :"“
gilt
- 190
L 14
Nl‘\
il 188
186, 5 H_H K
7.4 Probable Silty _‘-.' o]
Sand and Gravel Y 186 "\\__‘_
- ‘Q '"l&.,.-..'
185, 1 bo , [,
o
9.0 Rafusal 1507 200

20
+3, x5 Numbers refer to 5 o o () STRAIN AT FAILURE
Swnsitivity o



CFFICE REPORY ON SOt EXPLORAFION

RECORD OF BOREHOLE No

15

METRIC

Probable Bedrock

! i

wep l232-79-02 LOCATION _Sta. 12 + 277.6 ofs 5.0 Rt ¢ Hwy, 637 Line "D"‘ ORIGINATED BY _B.D.
oisT L7 HWY_.. 637 BOREMOLE TYPE.__Cope Test COMPILED gy B-D.
DATUM Geodetic DATE 1982 03 17 CHECKED 8Y _C.M.
ws JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & 1 B s Opor - =
-4 morsTuRe  LGUB 1 HEMARKS
- w 36| @ 20 40 60 M0 o |U™T  cowteer umr| SO
(o} 5 w m: i i Fl ) 'l W'} w w‘ D &
ELEY DESCRIPTION 2|8 w| 2|95 & [snear strencH e | * | GRAIN SIZE
DEFTH w5/ Z15|38 5 |0 uncoNmnED  « riELD vane y |DISTRIBUTION
a1z 5 | 2O | I |eauck Thaxae  x was vawe |WATER CONTENT (%) (%)
194.2 Top of Snowpack % £ 19 b . GR SA Si CL
0.0 250mm snow T
d
14 P 192
‘Probable Organic ke
aile 4 1]
o 190
i
Lag.0 = Bk 188 -
6.2 Probable silty 0 M
86, 7 sand and gravael Y '?
. o 50775k
7.5 Refusal §

+3, x5 ; Numbers refer 1o
Sensitivity

Co0
1545 (%) STRAIN AT FAILURE
i)



OFFICE REPORY ON SOIL EXPLORATION

Ttmvmporistem sng
Conmin
RECORD OF BOREHOLE No 16 METRIC
WP 12247902 LOCATION Sta., 12 + 285 ¢ Hwy. 637 Line"D" ORIGINATED BY B.D.
oist_ L7 mwy__ 837 BOREWOLE Type Come Test COMPILED 8Y _B.D.
DATUM Geodetic DATE 1982 03 17 CHECKED Y .. C-M
SOIL PROFILE SAMPLES o [ DYNAMIC CONE PEMETRATION -
Ly | F [Ressrance PioT rasmie MU wowe ! T | pemanks
- " §% @ 20 40 60 80 o0 VM7 cowraw umr) 2O
Ofm W Qm 4 A L L i Wp W w" b &
v . 2|%| w| 2|95 § [sweAr sTRENGTH ot | T% | cran size
E?Efﬁ DESCRIPTION -2 2| %138 g [ounconmne e D VANE| 0 o e ]y [DISTRIBUTION
= z » | &Y | @& |eouck TRAXAL  x LAB VANE w (%) (%}
194,13 Top of Snowpasck 17 s - GR SA 51 CL
9.0 250mm Snow
Probable Organic
sile
192
190
189.4 | Ml 30//150ks
4.1 Refusal

Posgible boulder

; . | ;

+3, x5 Numbers refer to

Sensitivity

20
15 4§ (%) STRAIN AT FAILURE
10



OFFICE REPORT ON SOIL EXPLORATION

RECORD OF BOREHOLE No 103 (

Formerly 8H * 3)
WF 18- 79-00

METRIC

WP 132w 79=i}2 LOCATION Sga, 12 + 198.4, £ Hwy. 637 Line "D" CORICINATED 8Y . R.B.
DIsT 17 HWY 637 BOREHOLE Typg Hollow Stem Auger,BXL Rock Core & Cone Testrompipep ay R.B.
DATUM _Geoderic DATE 1980 09 03 . CHECKED BY __C.¥.
ar TOVNAMIC CONE PENETRATION
$OIL PROFILE saMpLes [, | % | s o T B
=1 @ $8| % | 20 40 so w0 00 o el E8 s
= P
v DESCRIPTIO T wl2 %g & [srear sTRenGTH N 2 | GRAIN SIZE
derh N w 2| Z 1 $ 35| § |ouvconrne  + Frew vane TENT y [OISTRIBUTION
2z 5 | EY | & |eouck rRAxiL  x Lag vanE WATER CONTENT (%] %)
193.9 Ground Surface 5 £ o 10 20 30 40 30 20 4y 60 |uxi/mlor sA 51 cL
0.( Organic Siley
Clay L
Llss 151 {192 <
Stiff ro Firm 4
N
K
3 |TW | PH 190 - — 17.3 Jo 5 89 6
B Ga= 1.186
Pe= 65kPa
415812 Com 0.323
188 +8 17.1
4 5 {TW | PH O [y
187:3 T Ee oo Sem
6,3
7 1 BXL]| Rec
Granite Bedrock RC | 90% Ranmgr Bquncing RQD = 60%
185. 4 186
7.9 End of Borehole

+3, x5 : Numbers reler 1o
Sensitivity

20
1545 {%) STRAIN AT FAILURE
0




OFFICE REPORT ON SOH EXPLORATION

WP 1227902

RECORD OF BOREHOLE No |04 (Formeriy 844 )

wP 18-79-00

METRIC
LOCATION _ 558, 12 .+ 282.8, o/s 1.Bm Re. § Hwy.637 Line”D" ORIGINATED BY R.B.

ST 17 Hwy. 637 BOREMOLE TyPe Hellow Stem Auger,BXL Rock Cora & Cone Test compiep By R.B.
DATUM Gevdetic DATE 1980 Q9 06 CHMECKED 8Y C.M,
g OYNAMIC CONE PENETRATION
50IL PROFILE SAMPLES g, 2 g RESISTANCE - PLOT masric AT ,,___E X
51 MNEIE 20 40 ep w0 o [\O coumr OO z3 s
- »
ELEV Zlwlw| 325 5 SHEAR STRENGTH o ammimi] # | chan si1ze
lﬁm DESCRIPTION - = :: g 8% ‘; O UNCONFINED + FIELD VANE TENT y DISTRIBUTION
g2 o |20 | Z -leauck Traxiar x a8 vane |WATER CONTENT (%) 3 %)
193. A Cround Leval = -3 AU o 100 20 30 40 50 20 40 60 |KN/m lap eq & o1
9-Q grgantic silry Clay z
Stiff to Firm v
3485 1 6 192 2 09 80 11
s 114 3 e
& 0985 &
3 1w IPH -3 worh €y~ 1.106
1%0 - 17.0 {Pc= &65kPa
Ce= 0.273
R L — oaw 2.77
3
5 |tw |PE +
her. 188
6. Bouldey Hec "'3
87,0 RC | uny \4
&«7 Silty Fine Sand ce ¢ K
Loose
. ammeax Roun
185 q Sl iBlem | 186 5 Siids
9 Granite Bedrock e Ra;
edroc RC| 80
154, 2 RQD = 95%
9.5 End of Borehole

+3, %% ; Numbers refer to
Sensitivity

20
1565 (%) STRAIN AT FAILURE
10




Al

OFFICE REPORT ON SOH EXPLORATION

Mutry ot
@ Traroomation v
v CisHmimc atong
RECORD OF BOREHOLE No 800 - METRIC
WP 122-79-02 LOCATION Sta. 12 + 166.0; € Hey. 637 Line D ORIGINATED By DT & BS
oisT AT wwy, . 637 BOREHOLE Type  Hollow Stem Auger compies sy _ 0T
paTUM Geodetic DATE 8 0326 - 27 crecken sy _ G
DINAMIC CONE PEMETRATION
50 PROFILE SAMPLES | 5., | 3 |ResisTance Pior T S
éz 4 Lt mm; wat' | =5 REMARKS
5 - " Q 20 40 60 80 100 L= &
* g a= % Wo w Wy 33
LEV DESCRIPTION Flgl w2 25| O |sHEAR STRENGTH RO GRAIN SIZE
2|3 | S|38| § |ovmconemed v mmovanel o o |y [DISTRIBUTION
é z » | EY | & |ecuck TRAXL  x LAB vane W %) . ()
195.5]  Grownd Surface A # o 0 40 60 GR SA SI CL
v $ilty Clay (P11L)
some saad 1 g‘é
trace gravel 19
Occasional Pockets
2188 1 @
of Sand = +
i to 3188 | 1% ot
SELff
191.8 a1ss. 1.6 192 5 3% 39 21
3N sand (F111) STEs 7 o 0% 10 0
trace gravel and .
PERTS Xq.6188 | 2
Ocesnional Pockets 1904
of Silty Clay o
A/ Loose e )
188.9 ey A.llss l.3
6. /,
e 188}
Organte Silty 11 8} 58 3 —t0
Clay e
11
4 14
Soft ' Lot 58 3 1864
185.1 rdk
10-4 Silty Clay with Sead L¥1[1oT ss | 22 ey
some gravel ,«’ w— 18
8 Very Stiff 1 1
12.2] Sand with ailt loose|, |11} 55 6
some gravel 7L
Very Denge .-
1814 (% 102 ss 1 as150 i 182 : 16 40 39 S
13.9 Bnd of Borehole

Refusal to Auger
Probable Bedrock

i
i
|
1
!
i

1

i

+3, %5 . Numbers refer 1o
Sansitivity

20
15 45 {%) STRAIN AT FARURE
10




Whmiathy of

OFFICE REPORT ON SOIL EXPLORATION

@ Tranusoriston s
Communcihons
Ontao
RECORD OF BOREHOLE No 801 METRIC
we__ 122.79.02 LOCATION Sta, 12 & 174,0; O/S 150 m BT & Hwy. 637 Line D_ CRIGINATED 8Y _ DT
BIST 17wy 637 BOREHOLE TYPE__ Solid Stem Auger COMPILED BY
DATUM Gaodetic DATE 84 03 29 CHECKED BY
W JOYNAMIC COME PENETRATION
SO PRQHLE SAMPLES . 2 |resistance eror masric ATUMAC &
h% ] UMt montoa wwr | 20 REMARKS
b " §“ w 20 40 40 8D 100 F4 %
Ofee ™ s z L d L ; 0 Wp w Wy D;
i - ri s % |0 UNCONFINED  + FIELD VANE y |DISTRIBUTION
g2 5 gu 1@ uck TrmxAL  x (A8 vane |WATER CONTENT (%) ()
193.5 Cround Surface r3 “ v} 10 20 30 40 50 20 40 60 KN/wd {GR SA St CL
5.0 Inorganic SILt
some sand
trace cla 1 {38 ]| 5 ] 01381 6
.lﬂwi Fim o2 gt - 192} 5
t "/ + "
A1z 155 12 —
v == 3
4 v 19
Organic Silt A3 | w|m L] L 17
trace sand M +3
/‘D‘
to /c 1881
Organiec Silty Clay 7 ’ &
/7 .
)%
Firm A ’ 186} pry
k £
//
d’ﬂ‘ o *A
ot !
1 |
183, 0] 4 ]
10.5{ Sand, some gravel %% | 58 | 49 -l e 18 60 22 ¢
some gilt L5 o 182b
181.8 Denge N
TTo7]“Fnd of Soremeie . [°]

Refusal to Auger
Probakle Bedrock

'2

+3, x5 ; Numbars refer 1o

20
18 ) STRAIN AT FAILURE
Sensitvity el S




)

OFFICE REPORT ON SOIL EXPLORATION

ComwmnCation
RECORD OF BOREHOLE No 802 METRIC
WP 122?902 LOCATION Sta., 12 + 184.0; 0/5 16.0 m BT S Hwy. 637 Line D ORIGINATED By DT & HS
oisT 17 wwy 637 BOREHOLE type Solid Stem auger commen sy 0T
DATUM Gecdetic DATE 84 03 28 CHECKED BY
TP PR
DYNAMIC CONE PENETRATION
SO, PROFILE SAMPLES | &, | 2 |Resistance ot NaruEAL =
= AATE  woistire LouD ] o T REMARKS
= » gQ @ 20 40 &0 w0 10p  |UMT conrmer Luer | 0
v ﬁ g = z 1 A i F) i Wp W w" bl &
ELEV DESCRIPTION |8 w2 ga § |[SHEAR STRENGTH kpa AT Z | GRAIN SIZE
BEPTH 13| 5| (38| § |ounconemen  + rmo vane rentiy| 7 |DSTRIBUTION
g1z 5 |E0 | & |eouck TraxaL  x Lap yang |WATER CONTENT (%) (%)
193.2]  Grownd Surface 7 £ i 10 20 30 40 50 20 40 60 wi/m3 [GR SA S1 CL
0-0 Inorganic Silt "'
some sand
trace clay & roots 1isg {2 o 01577 8
1917 Seft = 192
1.5 p% 32
;5 AR “ =0
Organic Silt jwc 180
trace 2and .
to C/" 3T | ™8 » e O 18.1
A 3
Organic Silty Clay |44 *
Occasional Pockets || 14 188f
of Black Organics |
q v
ﬁ r
1 186}
v
w/d +h -~
oy -
Fiem A
% 184 ey
i)
1A % g €3
0 55 | 3 .2
LA
181, 6 LA : 1824
nd of Borehole -

11.§

Refusal to Auger
Probable Bedrock

|
| o
i ]

*3, %3+ Numbers refer ro

70
15 5 (%) STRAIN AT FAILURE

Sensitivity 10




OFFICE REPORT ON SO EXPLORATION

Mimxtey ot
@ Transhortton snd
Comwmuni snom
Oretianc

RECORD OF BOREHOLE No 803

METRIC

Refusal to Anger
Probable Bedrock

* Q.M. = petcentage
of organic matter
by weight

|

WP 12247902 LOCATION Sta, 12 + 180.0y 0/S 30.0 m RT & Buy. 637 Line D opiciNATED gy DT & BS
oISt 17 HWY 837 BOREHOLE TYPE Solid Stew Auger COMPILED BY oY
DATUM Seodestc paTE 1984 03 28 CHECKED BY ﬁ
500L PROFILE SAMPLES o ws  JOYNAMIC CONE PENETRATION -
, B § RESISTANCE PLOT nasric S ol T | pemagks
.- 35 20 40 &0 g 00 [V cowrmer LT | SO
O g" - i i i i i wp W wt W &
E1Ey . i@ w2195 | & [sHEAR sTRENGTH kea e s | % | GRAIN SIZE
DEPTR DESCRIPTION g|3] % | 5|38 § |ovnconene v rmwovanel o o | ¥ [PSTRIBUTION
g Z 5 |EV | & |equick TRAXML  x a8 VANE +) %
193.3 Ground Surface o = T 10 20 306 40 S50 20 40 60 N/ GR SA 51 CL
Q.01 Inorganic Siit i A
some sand M
trace clay & roots 1 158 | 2 192 o 01576 9%
BEN: Sgit 1A
1.5 /w/
Atz Tss 12 6 {0 0. % = 3,97
-
Organic Silt p
trace sand 1) 190
to A113 | ™ e * r—t—e 15.9
Organie Silty Clay A, -
Oceanionsl lensss [4 y 188
of Black Organics 14
b L3 4"4
1]
1% 136
ve #
Plrm 4 1
A
P 4
M: 184 -
14 ]
A1
181.9 A 182
1.4 End of Borehole v

+3, x5 . Numbers refer to

Sansitivity 10

20
15«5 (") STRAIN AT FAILURE



Mewtry ot

Tranaportaton ang

Cottsmucatine
Cntant

RECORD OF BOREHOLE No 804

METRIC

OFFICE REPORF ON SOH EXPLORATION

i

wF 1227902 LOCATION Sta. 12 + 170.0; 0/S 26.0 m RT & Hwy. 637 Line D opicinated sy DT
DisT 17 mwy_ 837 SOREMOLE TypE  Solld Stem duger comeie sy _ T
DATUM Geodatic DATE 86 03 29 CHECKED n_ﬁg
BYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ;ﬁ__.,, "q‘ RESISTANCE PLOY asric MATEA 3
-4 i AQISTURE  LIGUD ], REMARKS
= ~ 30| 5 20 40 0 80 100 |NT  cowresr uwr 59
9 \?‘ ‘:g mE 1 | l f i Wﬁ W w‘ o us &
LEv DESCRIPTION SEIRREREE & [sHEAR STRENGTH kFa et | % | GRAIN SIZE
DEPTH 2|3 5| 5|35 § |ounconaneo 4 rmovanef oo oo |y |DISTRIBUTION
é 21 | | &Y | & [eocuck rraxia  x LAB VANE WATER CONTENT (%}] (%)
193.6] _ Grownd Surface " £ @ 10 20 30 40 50 20 40 60 fuwye’® lor sA si cL
0.0 Inorganic Silt ;
some sand T
trace cla
192.) ’§_gft:’ biss 12 192
1.5 P 1 Ak
A
O BENE s
4 *
Organic Silt ;,w- 3| W | PR L e K- 16.3
trace of sand Ry w4
to ‘/,
Organde Silty Clay // 18] s
-
- ‘ am
//
-4
A1) 186} ~
#%
1l
1A
o 184 ¥
A
Fira
i
z
/4/ ’
i 1824
2
180.5 LA
3.1 Sand some gravel - 18
179.6| some silt  Compact® H4.188 | 29 o 19 55 23 3
14.0] End of Borehole r"
" Refusal to Auger
Probable Bedrock

+3, w9 . Numbars refer to

Sensitivity 10

20
15 45 {%) STRAIN AT FAILURE




RS

OFFICE REPORYT ON SOH EXPLORATION

Mutearey ot
@ TrankiOARte sy
Commmismeansns
e

RECORD OF BOREHOLE No 805

METRIC

Refusal to Auger
Probable Bedrock

* 0.M. = percentage
of organic wmatter
by weight

wWe _ 122-79.02 LOCATION Sta, 12 +176.0: 0/8 38,3 m RT <& Hwy. 637 Line D ORIGINATED py DT & HS
DIST 17 Hwy__ 637 BOREMOLE TYpE _Solid Stem Auger comenep gy T
DATUM Geodetic DATE 84 03 28 CHECKED BY
mivni ————— e ——
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ﬁm e RESISTANCE PLOT MATURAL [
=3 MASTIC  uoisToee tiou | o L HEMARKS
- w 20| W 20 40 0 80 106 |7 coNTewr e | 5O
Q f: u:; a "::-‘ ) ) fl i & Wp W w'. o .
£V SESCRIPTION 18w 2|95 & [HeAR STRENGTH xba b | 3 | GRAIN SIZE
BEPTH NEINEE gg § [O UNCONFINED — + FIELD VANE[ oo oy o, |y [DISTRIBUTION
iz > | BV & |equek Tranar  x e vane |WATER CONTENT (%) "%}
193.5 Ground Surface & E @ 10 20 30 40 30 20 40 60 GR SA S CL
0.0! iInorganic Silt N
trace sand and Lo
fibrous organics 11 88] &
191,8 Fixm
1.8 i 192
i " (-]
ﬁ/. 2 sgl 2 RA
e
Organic Silt 4 1
ramae ) enncam % 0.4, =3.6%
trace sand LA —
A o
to . ¥
Organie Silty Clay (471 188
ﬁ;i 44
v
a
q 186 2
Piem ﬂ/d
to "’
Stiff ;"’ A
184
L/
11
M 2
’
A
g 182
’
181.3 i
12.3| End of Borshole :

+3, x5 ;. Numbers refer 1o
Sensitivity

bl
15 ¢r 8 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOiL EXPLORATION

Nhrhatry of
Traniparoaton ang

b LCommumeatons
RECORD OF BOREHOLE No 806 METRIC
w e 12279-02 LOCATION Sta, 12 & 175.0; 0/S 10.0 m LT €Hwy. 637 Line D omeunarep sy DF
DIST 17 wwy, 537 BOREWOLE TYpE _Solid Stem Auger comenen sy T
DATUM Ceodatic DATE 84 03 30 CHECKED 8Y ﬁ
DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES ,E,m ‘:}' RESISTANCE BLOT e NATAMEL =
z| & wotsTuE ¢ - REMARKS
- w861 @ 20 40 sg 80 00 |V conrmwr LM} 5O
Ofa w QE h , L i A Wp w w i} oY 4
e BESCRIPTION TlEly| 2|85 & [SHEAR STRENGTH kPa et | % | GRAIN SIZE
DEPTH |3 23|36 § [ouvconmmneo v rmovane| o ey [DISTRIBUTION
2|z 5 | &0 & |eouck ruaxiac  x 1as vane |WATER CONTENTI%) (%)
193.9 Ground Sutface ] £ & 10 20 30 40 50 20 40 60  [ii/md jopsa g cL
U0 Inorganic Silty Clay |
S0me mdvel %
trace
192.5 niuc-:i n%m ; L §§ ]
1.4 ol ]
A 192} LAt
444 2] g5 13 et @
Organie Silt ’
trace sand 3
to " K RE 19 N — 17.0
Organie Silty Clay
i 1884 "
Flrm ﬁ_
A
W VEss 50 mm 18
185. 4 4
2.5 Sand, some gravel EH
ile -
BT I % T T
9.5 End of Borehole
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- § 5 o 20 40 60 80 100 LMY comtemy Lt 29
Ol m = z ) fy f h ¥ Wp W w,| Sw &
w 3 = ®
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6.4 End of Borehole

3

¥

%7 . Numbers rafer to
Sensitivity

i)
15 -4-5 {%) STRAIN AT FAILURE
10




Mimatry of
@ Transoivanon and
Comfeunicatons
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DATUM
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192.7 Soft Liss. .2
1.4 6
192}
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r1{3 | ™ \e8 L « it ¢} 17.3
o 1 5
Organie SLlty Clay /:j
Firn :/‘ 3
:/ 188¢
Occasional pockats U1
of Black srganics ;M Hd
b -
A 184
,& ™
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SOIL PROFILE SAMPLES Eg § RESISTANCE PLOT nasnic ::’,;‘:“.ﬁ' oue -..’i e
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0. Water T
] 1924
191, 4 River Bottom e 2o
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RECORD OF BOREHOLE No 814 METRIC .
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1o TMBARKMENT FALLURE %’T& s 50 By i WANAPITE! RIVER | 194 203 193.4 1241860 | 0.0m R [ 193.0 mzzzg-: 25m ;r
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