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EXPLANATION OF TERMS USED IN REPORT

2

N OVALUE: THE STANDARD PENETRATION TEST {5PT) N VALUE 15 THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD SYmm O.D 5PUIT 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 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE 1S DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT {Simm O.D. 60° CONE ANGLE ) DRIVEN BY 475 )
IMPACT ENERGY ON ‘A’ SIZE'DRILL RODS. THE RESISTANCE TO CONE PENETRATION 1S 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.

COHESIVE SOIL5 ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH(CU) AS FOLLOWS:

i ¢, (kPa)

0 - 12

12 - 25

25-350

50 - 100

100 ~ 200 =200

DENSENESS:

VERY SOFT

SOFT

FIRM

STIFF

VERY STIFF HARD

COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:

lN {BLOWS /0.3 m)}

0-35

5-10

10~ 30

30 - 50

> 50

VERY LOOSE

LOOSE

COMPACT

DENSE

VERY DENSE

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

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

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

i ROD(%) 0 -25 25 - 50 50 - 75 75 - 90 90 - 100
VERY POOR| POOR FAIR GOOD | EXCEUENT
JOINTING AND BEDDING .
SPACING 50mm 50 -300mm] 0.3m - 1Im | Im - 3m >3m
JOINTING  |VERY CLOSE|  CLOSE | MOD. CLOSE|  WIDE | VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK | VERY THICK]

FIELD SAMPLING

ABBREVIATIONS AND SYMBOLS

MECHANICAL PROPERTIES OF $OIL

55 SPLIT SPOON TP THINWALL PISTON m, kpg™?
WS WASH SAMPLE OS5 OSTERBERG SAMPLE C, 1

$ 1 SLOTTED TUBE SAMPLE R € ROCK CORE Cy 1
BS BLOCK SAMPLE PH T W ADVANCED MYDRAULICALLY Cy 1
€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY <, mi/s
T W THINWALL OPEN f 5 FOIL SAMPLE H m

T, |

_ STRESS AND STRAIN v %
u,, kPa  PORE WATER PRESSURE g, KkPo
Y 1 PORE PRESSURE RATIO o kea
g kra TOTAL NORMAL STRESS T, kpa
o’ kpa EFFECTIVE NORMAL STRESS ¢’ kpa
T kpa SHEAR STRESS ! «®
o % .0 kPa  PRINCIPAL STRESSES <y kPa
€ % LINEAR STRAIN Y e
€ .€, .6, % PRINCIPAL STRAINS Ty kPai
£ kpy MODULUS OF LINEAR DEFORMATION 1, kPo
G kpax MODULUS OF SHEAR DEFORMATION st 1
n 1 COEFFICIENT OF FRICTION

PHYSICAL PROPERTIES OF SOIL

A kg/m’ DENSITY OF SOLID PARTICLES e 1% VOID RATIO
Y, kN/n® UNIT WEIGHT OF SOLID PARTICIES no1L%  POROSITY

B, ka/m’ DENSITY OF waTER w  1,%  WATER CONTENT

Yy  kN/ED UNIT WEIGHT OF WATER S, % DEGREE OF SATURATION
P kgim® DENSITY OF SOIL w % LIQUID LIMIT
Y kN/ol UNIT WEIGHT OF 501 wo % PLASTIC LIMIT
A kg/m® DENSITY OF DRY $OIL wg % SHRINKAGE LIMIT
% kn/ml UNIT WEIGHT OF DRY SOIL o % PLASTICITY INDEX = W~ Wp
B,y ka/m® DENSITY OF SATURATED 50IL L1 UGUIDITY NDER - P
Year kN/M® UNIT WEIGHT OF SATURATED SO —
P’ kg/m® DENSITY OF SUBMERGED SOIL ‘e 1 CONSISTENCY INDEX: an
Y' kN/m® UNIT WEIGHT OF SUBMERGED SONL @ 1% VOID RATIO IN LODSEST STATE

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH

EFFECTIVE COHESION INTERCEPY
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COHESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH
REMOULDED SHEAR STRENGTH

CU
SENSITIVITY =

r

euin 1% VOID RATIO IN DEeNSEST serms
p ! DENSITY INDEX =gﬂ%{m
D mm GRAIN DIAMETER

Dy, mm  n PERCENT ~ DIAMETER

¢, ) UNIFORMITY COEFFICIENT

h m HYDRAULIC HEAD OR POTENTIAL
G m/s  RATE OF DISCHARGE

v ~m/s  DISCHARGE VELOCITY

i 1 HYDRAULIC GRADIENT

k m/s  HYDRAULIC CONDUCTIVITY

J kN/m® SEEPAGE fFORCE
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FOUNDATION INVESTIGATION REPORT
For
Wanapitel 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 most recent
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.
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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 deposit is either granite bedrock or a 0.3 to 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 organic 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. 2 & 2A of the Contract

structure drawings.

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

Fill -~ Silty Clay some Sand trace Gravel-

A cohesive fill material 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.
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The fill material is generally comprised of silty clay 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 cohesive
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 1s 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 plotted 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 organic
silt and organic silty clay are shown on the Plasticity Chart, Fig. # and are

summarized below,

Organic Silt of Low Plasticity trace of Sand

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

Organic Silty Clay

Range Average
Natural Moisture Content (w) % 35-53 45%
Liquid Limit (w) % 35-52 42%
Plastic Limit (wp) % 24-38 27%
Plasticity Index (Ip) % 6~29 15%
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The Atterberg Limits indicate that the depasit 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 7.3% with an average of
3.8%, indicating the deposit is highly organic in nature.

The consolidation characteristics of this deposit were determined by means
of five one-dimensional consolidation 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 (eq) 1.03 - 1.311 1.163

Grain size distribution testing carried out on samples from this deposit are
plotted on Fig. 7.

Undrained shear strengths as measured by in-situ 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 1s assessed to range from a soft to stiff consistency,
generally being firm.

Sand with Silt some Gravel
7

A 0.3 to 2.5 m deposit of sand with silt some gravel was encountered in
various locations overlying bedrock. The stratum does not appear to be continu-
ous across the site with no generally observed patterns. 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 contact 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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MISCELLANIOUS

The "Foundation Investigation and Design Report" for this project was prepared
by H. Sturm, P.Eng., of the MIC Foundation Design Section. This report contains
only the factural information from that report.

L. Politano, P. Eng.
Project Foundations Engineer

/%‘AOWM

M. Devata, P. Eng. _
Chief Foundations Engineer (East)
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CFFICE REPORY ON SOIL EXPLORATION

@
RECORD OF BOREMOLE No | METRIC
Wb _122+79=02 LOCATION _ Sta, 12 + 190, £ Hwy. 637 ZLine "D" ORIGINATED 8Y B.D.
sy 17 Mwy, 637 BORENOLE TYPE Hollow Stem Auger, BX Rock Corae COMPILED 8y B.D.
DATUM . Geodatic DATE 1982 03 15 CHECKED BY LM
w [ DYNAMIC CONE PENETRATION
SOIL PROKLE SAMPLES | & , § FESISTANCE _PLOT - %
" §5 20 40 60 80 100 "7 cowrest umti SO
Cla - R A A oA Wp W w| Sw &
BEL oescamon 2igl w!|3195| & [snear stRENGTH o | % | Grain sizE
- § % g § |OUNCONANED  + HEWD wANE| o oo |y [DISTRIBUTION
3 2 | &Y & [oouck rraxiaL  x was vane |WATER CONTENT (%) s %)
196,03 Top of sncwpack i o 0 0 0 4 5 2040 60 R/ m” IGR SA 51 c.-'a.
0.0 250um snow, ey
Organic silt %
Mottled 3 L SEL 2 o
[}
!:: Slad 8::::: 2l Tu. Py 182 L rovs l?“'.s Om=?_ 62
ow34 J1kPa
with clayey zones 3l.551 7 o .~ 1418
il.1u P, o3 et X 0Jaa0m=7.32
g, 581 2 190 v
61 T%! PR L] — P 17.4f Om=d, 0%
5% L & 0 2 (98)
81 1wl pE 188
186, & TS [+]
7.2 Granitizted Meta« we
sediment, . 0 1009 186 ROD=673
Fine to Med.Grainsdis 3% Rec
Felalc Stringers
Sound 1| X hioos
X Rec 184 RQD=972
183. % ‘
10.7] Ead of Borwholas

+3, &5 : Numbers refer 1o
Sensitivity

0
15 4-5 {%) STRAIN AT FARURE
10
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OFFICE REPORT ON SOIL EXPLORATION

Transparsunon e
RECORD OF GOREHQLﬁ_ No 2 METRIC
wp 1227902 \OCATION __Sta. 12 + 197.5 o/s 5.0 Lt ¢ Hwy. 637 Line "D" omaarted sy 3:0-
oist 7 wwy__ 837 SOREMOLE TYPE _Coua Test * Bx Rock Cove compiep sy 2:0:
DATUM .. Ceodetic pate _ 1982 03 16 CHECKED v _ . C.M.
Wi JOVNAMIC CONE PENETRATION
[- 4 .
SOl PROFILE . SAMPLES | &, § REasTANCE TIOT I Ty -
5l a §§ 20 40 40 39 100 "&" v ":': gg s
fust N 1 H ] 1
y DESCRIPTION |8 w!| 3|95 § [snean srrencTn e | 3 | cRAIN SIZE
|Shh " § - 33 g |ounconmmm o rmovaNElLen corenr il 7 DISTRIBUTION
: g z | &0 | & |oouck rmana x s vane NTENT (%} %%
193.8 Ground Level [ GR 5K $1 CL
O.Q Md-d
- -
Probable Ovganic [][ 192
silg ~1
-y
N 190
bt MY
188,14 i '
% d Intrusive falsic 188 BOIE_S‘QQ
dyke, Fractured i .14 002 ]
186.4 %9 weatharad g BX I'Rec RQU=82Z

7.2 End of Horehole

+3, x5 ; Numbars reter to
Sensitivity

20
15 4r5 (%) STRAIN AY FAILURE
10
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Mty ot
@ ==
Cambmi s

-4 13
RECORD OF BOUREHOLE No 3 METRIC
iid "
wp__122-79-02 LOCATION _SE&. 12 + 193.5 o/s 5.0 Rt € Buy.637 Lime "D" ooy ven w 8.D.
ost LT hwy 837 sorgroLe Type _ COne Test & Augar COMMILED BY __3.D.
DATUM ..Geodesic parg . 1982 03 16 creckep sy . S:Mo
SO PROFILE SAMPLES o W DYNAMIC CONE PENETRATION
) § RESISTANCE PLOT pasric AT o m% 2
5 - | 38 2040 ep 8o o L' comred ":,: z2 s
o - H 2 H H { ’
BESCRIPION 5| w| 3195 & [suear srrencre it % | craN SIZE
éﬁﬁu Esc v § 3138 g [ouwconnnes  ormovanel oo y |DSTRISUTION
F 3 | &9 | & |eouck rmaxai x ias vane |WATER CONTENT(%) (%)
193.9 Top of Snowpack | & £ o GR SA S CL]
0.4q 250um snow
U‘*
.. 192
Probable Organie _"
sile .
g 190
b
] 188
il
o
4 1 N 186
185.4 it {
8.9 Auger refusal ?
Probable Bedrock 184
183.2 k
e 50U Sl
10.7% Cone refusal

Lower 3 metar rod
gsaverly bant

o3, % . Numbers refer 1o
Senmtivity

20
15 4n5 {%) 5TRAIN AT FAILURE
10
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OFFICE REPORT ON 503 EXPLORATION

iy of
@ Tranioorton Sng
RECORD OF BOREMOLE No 4 METRIC
W 1207 9=03 LOCATION StRaddt 202,535 € Hwv, 637 Lipe "ne ORIGINATED B8Y _B.D. .
(V'L Y Hwy_637 BOREHOLE Typg Hollow Stem Augar - Continuous Yanes COMMLED 8y, B.D.
DATUM __Gaadaric DATE _.l282 .03 17 CHECKED 8y . CoM-
DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES | &= 3 T Cone | - -
moSTuor UGB T | REMARKS
Bl “ §§ 20 40 60 80 100 ‘;;" °°\':""' “;: gg .
- i r )
% DESCRIPTION ElElw 219 5 SHEAR STRENGTH kPa [N = | cramn SIZE
| - ; s § [0 unconmmen  » FiEwD vane Wy |DISTRIBUTION
. S z |&9| @ |oouckTrana  x L v WATER CONTENT (%) (%}
193.73 Top of Suowpack “ s L0 20 0 Q 50 GR 54 51 CL
0.0 250 mm Suow ran
| Rt
ke 1
r 192 -
b I “
Ly
1] i '0"6
Probabls Organic |[] 190 =
sile 114
- +3
L e
o +l.
1 188
§ +3
T HS
'"‘J 186 wA
.‘a ’_i'o
sy 184
10.1 Refusal to Augcringm

Probable Bedrocek
End of Borehole

+3, x5 Numbers refes to
Sensitivity

20
V5 8 %) STRAIN AT FAILURE
0
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RECORD OF BOREHOLE Neo 5

METRIC

Probable Bedrock

]
!
|

i

wp  l22-79-02 LOCATION . S88: 12 + 217 o/8 4.0 Lt ¢ Huy. 537 Line "D" __ ORIGINATED BY B.D.
ST el WY 837 BOREHOLE TYPE _Cone Test COMPUED 8Y _ 8.0,
patum _ Ceodetic DATE 19882 03 17 CHECRED 8y _CoM
SO PROFIE SAMPLES | o us JOYNAMIC CONE FEMETRATION "
gy g RESISTANCE PLOY mastie  harURAL o | 4. T REMARKS
" - | 35| % 20 40 60 80 1ga |7 comrmar M 5O
Gla 2 = /A ; Wp W w | 5@ &
DESCRIPTION i@l w| 2195 & IsHear STRENGTH G | 3 | GRAIN SIZE
Bgéffvﬁ wlZl 21 2 8% § [O UNCONRINED o FELD VANE o et 7 DISTRIBUTION
3 Z » | FO | & |oouck Tmanat  x as vane CONTENT (%) %)
193,00 Iece Syrface r_‘" - i GR SA St Cl
e 192
ot
Water e
- 190
L88.0l River Bottom S
5.0 . 188
ar Rodh sehk uhder
= ownlweliht.
.
- 186
Probable Orgsnic b
s11t 4
L 186 P
Jw“" -
BN 182
£81. 1 e
0.7 Probabie Sand, sraviel L00f150mm
12. 3] Refusml .

a3

'

w3 . Numbers refar to 20

Sensit oty -

15 @8 (%) STRAIN

AT FAILURE
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WP 322=7802

RECORD OF BOREHOLE No 6
LOCATION

METRIC

Sb B bbbttt ls b B L B B oS BT BT Ldingn B .. ORIGINATED BY . 8. 0.

14.5 Refusal
Probable Hedrock

pist Ll wwy, 637 BOREMOLE TYPE__Cone Test COMPWLED 8Y _ B D,
DATUM Geodetic DATE 1982 03 17 CHECRED mumm
DYNAMIC CONE PEMETRATICH
SOIL PROFILE SAMPLES :‘m"m g RESISTANCE  PLOT SR N B~
wASTIAR = REMARKS
5l N §§ 0 40 &6 8O 00 ‘::;' cowren ““z’ z2 s
4 i ) A by 5 i ™ =
v SESCRIPTION (gl w2198 | & [snear sTRENGTH et | B | GRAN SIZE
Sebth LI 3§ § |ounconmne o« o vanel y (DISTRIBUTION
. é z 5 L&Y | & |® QUCK TRAKIAL  x LAS VANE WATER CONTENT (%} {%)
L?_gbg lee Surface — . had GR A SI CL]
- 192
Raall 190
Water L~
o 188
b 186
L85.31 River Sottom ne .
7.7 " M
1
o 184
b o
Probable Organie &
ailc g} o
s 182
179, § i 180 \\
P
13.5 Probable Siltgy 1
178, sand apd ermysl g;gi %5(1/1§Q&ﬁ

*.’!' x5 . Numbers refor o
Sensitivity

20 )
15 <5 {"%) STRAIN AT FAILURE
jt]
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RECORD OF BOREHOQLE MNo 7 METRIC
- - . u . N . 19y 40 B
W P 122~79=02 LOCATION Sea. 12 21446 ofs 2.5 Rt & Hwy. 637 Lice"D oR tED 8y B.D
8T 17 wwy_ 837 BOREHOLE Type  Cone Tsat compted sy 5.0.
BATUM Geodatic DATE 1982 03 16 CHECKED &Y [
DYRAMIC CONE PENETRATION
SOIL PROPILE SAMPLES | &, | 3 |NesTancE PLOT masnic  Hara £
OISR VM Ly REMARKS
- wr ﬁ% 10 40 e9  sp oo [T cowtmw LmT | SO
O % g "3 5 i i 4 J i W W W =y s &
£V SESCRIPTION i Rlwi =g & [sHEAR STRENGTH s E | cman SizE
é%i‘?ﬁ wiZ2l 2 8 8% g |0 UNCONRNED  » FiELD vanE y |DISTRISUTION
& z 5 | &9 | @ |oouce rasma x e vame WATER CONTENT (%) (%1
m‘% Jge Surfacs ik * b G A 51 CL
0. =
oy 192
Wateyr T d
:?w 190
188.0 River Bottom tﬁé 188
5.0 ’A
o Rods sepk wndew
. owni welght
1. 186
T
Probable Organic "'d
silt
e
Wy
- 182
oy [
i
75 -
178. 7] Probable sand and sracel e 504 18 O

14.3

Refusal Probable
Bedrock

+3, x% . Numbers refur to
Sengitivity

19

0
15 w8 (%) BTRAIN AT FARURE




OFFICE REPORY OM 30U EXPLORATION

Mttty o8
@ T armpnetinon snt

Cormamaneis R
Uiy

RECORD OF BOREHOLE Ne 8 METRIC
we  122-79-02 LOCATION _SE8- 12 4+ 218 o/8 4.0 Rt £ Hwy. 637 Lioe "D ORIGMATED By B+De
EHST b e WY 637 BOREWOLE TYRE  Hash Bovae, Bx Huck Core o COMPHED By B.D.
CATUM Gaodatic DATE 1982 - 03 15 & 18 CHECKED RBY C. M.
wr JOYMAMME COME PEMETRATION
SOl PROFILE SAMPLES | &, s ey N
% T wommuse VRS em o REMARKS
- -l 10 40 40 3% 100 il =
Q e i .": | i Y ) 3 Wp W w‘ :)IM &
SR pescrenio 22 g 2125 & [ sRenom e | 3 | GRAIN SIZE
il N WISl 21318 E O UNCONRNED ¢ IO WNEL e coril T DISTREBUTION
iz 5 | @Y & e UK TRANAL % 4B VANE W MTENT (%) (%]
193,00 Iee Surfaca & # e 20 40 &0 o® %A S CL
0.0 .
oy 192
Water T 190
i 188
185.8 piver Bottom :m 186
7.2 .n
Orgapie Silt, bec. |, »
fine sand seams d: EREE 9
Traces of Wood and [ 164
Pest, sofr, Brown [[,
to Grey iz lss | o o]
L
el 1ss | o 182 S
o
A4le lss |1
180 e
ypﬁn"
N
o 2
78,5 gl @
L. df 2 b & LY SRAG & WwiAVE -c.; 1?6 30 50 (1{))
177.51 Compaet Brown 2 B * e gy o
15.5% Cranitized Meta- ne
sedimant, Felsic ¥ G0 - 7
Stringers & Dykes o LR Baw 176 xan 0%
Hinat Fracturing 5 RETTES HOD = UL
1.75.1] Sound I PR
17.91 End of Borehele
; s
| i
I H
! i
| by

o, %% Mumbers refar o
Seasitivity

W
1508 (%) STRANE AT FAIURE
4]
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OFFICE REPORY ON SOHL EXPLORATION

b el
ettt i

Crhpomrtr ey
19
RECORD OF BOREMOLE Ne 8 METRIC
W B 1227302 LOCATION Stg. 12 4+ 256,86 ofs 3.0 Lt £ Hwy., 637 Line "p" ORIGHNATED By B.D.
ST 17 MY 637 BOREHOLE TYRE Wuah Bowe, Cone Tast and Bx Vw}z Cors COMPILED BY Ba0a
DATUM . Genderle DATE ekl Bd RS AT & CHECKED oy o C. 4.
_ SHeiBMIL COME AEMETRATION
SOIL PROFILE SAMPLES | &, 3 |iessrance srov sy P =
MEMETURRE ISR g REMARKS
5 o | 36| % 20 60 wp g0 ign (AT cowmd “x 2 &
wh e m b 3 4 k) E 9 w m
£ DESCRIPTION TiZl | 2|25 § [wear sranoin st | B | GRAIN SIZE
DERTH wiB] o F g% § [0 UNCONRINED  » FIELD vAng CENT y  |DISTRIBUTION
] 2 5 (BT | & @ OUCK THANAL X LAB VANE WIATER CONTENT {%} (%]
193.0 Ice Surface @ # [ 3 4 &0 G SA 81 CL
0.4 Bt
- 189
Water ":“m“;
e 1%0
- 188
186,21 -
Riverp Bottos Ty ™
6&8 o
Organic sile e Rode samk umdey
Soft 2 ’ owey waight
Brown to Grey r 184
P
IS o
]
48
2 {381 o 182
)
§2 188 1 @ o ¢ 1 (39
180 e
79.0 g )
179. 44 TTTEE TS e o
14.0 §iley Sand & Graval:?” o
177, 4 Compuet, Biown :f: . 178
15.1 Gramitizced Meta=- 0. IRe L Ras < -
sediment, Fime to % 3 o B0 “mwmmw RaD 153
Meding graiasd > [ . 175423 00m .
.| Felsic Suringers < L ngi 178 RQD = 502
175.4 Hard, ¥ractursd 4 ooy WRUD = 5T
17.6 End of Bovrshole
Lower 3M Rod bene
durinmg drivimg of
chHoe
i

o3, w¥ . Mumbers vefer o
Swnaeoney

0
L M8 (%) STRAIM AT FARLURE
]



OFFICE REPORT ON SOIL EXPLORATION
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20

RECORD OF BOREHOLE Ne |0 METRIC
WP L22=79-07 LOCATION Skl b 260 8 afa 9.8 15 @ Hee  can pa., Tyn ORIGINATED &Y B.D.
st 7 Hwy, 637 BOREHOLE TYPE _Coue Test COMPILED BY _m.pn. .
DATUM . Geodars e DATE . 1882 03 17 ¢HECken By Coe
DYNAMIC CONE PEMETRATION
SOIL PROFILE SAMPLES | S| ¥ |ressrance ot magric  HATR %
wOISTE LG | REARARES
= EF 8 20, 40 40 80 oo |7 couTewr Mt | SO
) & % o = e F ) f ¢ We w iy Sw &
v DESCRIPTION £l w2198 & [swar staenotm s | % | GRAIN 5122
5%\;\,.“ - § |8 = F |0 UNCONPNED  » FED vane waTEr conTentinll 7 DISTRIBUTION
g P LEY L D o GUCK TRIANAL % L4l VANE < %} {1
193.4 Tca Surfacs i : G GR 5a s Ci
0.4 -
- 192
Water [
- 130
133-; River Bottom e 188
4. ot o
- Rods sapk upder
o bl owe | velght
o
g 186
Probable Otganic *H-m
silt ’
L 184
il
ik 182
181.4 e L
12.0 Probable 5iley s+ M\:)
5and and Gravel “': 180 -
. q
178, § fn@a D o
14,3 Refusa]l Probable
Badrock
f
1
!
|

P

il
o3, %5 . Numbars refer ro 155 {%) STRAIN AT FAILURE
Swamtietty i



OFFICE REPORY ON SO EXPLORATION

Nhrastry of

T sioom wio
RECORD OF BOREHOLE No ! METRIC
wp 122-79-02 LOCATION | 5ta, 12 + 234.6 ofg 2,5 Rt € Fwe. 637 Line "' ORKGINATED gy 5.D. -
oist 17wy 637 BOREWOLE Typg  Cone Test comeiep gy B0
DATUM _Geodatir DATE 1882 .03 17 CHECKED 8Y . Salla..
. w | DYNAMIC COME PENETRATION
S$ON. PROFUE SAMPLES ﬁm § RESISTARCE “PLOT magrie AT »% . s
b “ §§ 20 40 &0 80 lgo |7 comrmm war) SO 4
Of o 44 e i i i ) I Wp W w‘. _-;,m
(BB oescrieTion = § g2 g% & [swear STRENGTH — ol B AN izt
- [ BUTION!
= O UNCONFEINED * FIELD VANE
g z " , | &Y 2 lo oucx thaxiaL  x tas vane |WATER CONTENT(%)| 7 %)
193,00 Ice Surface Rl f i GR 5S4 SI CL
0.0 =
- 192
) 190
Water .
-~ 188
LB6. 3 pives Sattonm ;%
6.7 b 186
- Rodg senk upder
b 1 cwniwaighe
Probable Organic & M 184
sile w
fo B
* ‘ 182
H_M }
1797 e 180
13,3 Probable Silty XY — A
L78.9! Sand and Gravel é;l I TATAEN

14.1] Refusal
Probablie Bedrock

i

| |
| ) f :
L |

20
o3, x%; Numboers refor 1o 0 o (o) STRAIN AT FAIURE
Sensrvity 0



OFFICE REPORT ON SOIL EXPLORATION

22

Bedrock

|

RECORD OF BOREHOLE Neo 12 METRIC
WP __122+79+02 LOCATION Stg, 12 + 258 ofs 6,0 Rt £ Bwy. £37 Line "pv ORIGINATED BY _B. D,
oisT 17 Hwy . 637 BOREMOLE Type_Cone Teac COMPRED BY _ 8.D.
DATUM ... .Leoderis DAYE 1982, 03, 17 CHECKED gy . C-M.
DYNAMIC CONE PENETRATION .
SOIL PROFILE SAMPLES | & | ¥ | erancs oY T
5 Lt ST LY "-:'-0 REMARKS
5le| |3|22 9 4p _sp w9 o0 FUR e NI ZR L T
3
SESCRIPTION )8 | 2|25 & [swear strenorn s | F | GRAIN SIZE
|oehh o - |3 g S |0 UNCONMNED o mED VANl Ll o Ly [DISTRIBUTION
8 z o Ul & je GUICK TRIAKAL X LAB VANE %) %)
1930 Ice Surface o I GR SA 51 Ci
0. ¢ =
s 192
Water m:
= 190
188.4 River Botrom =
4.8 e 1d8
18y Rods siok {ndep
"_4 own velght
- oy 186
e {.f
Probable Organice “‘
Silt
e 1o 184
j182. 8 s L
10,3 Probable Silty I
Sand and Gravel Lao 1\
N 182
181, 4 % <\
11.6 Refusa) Probabla 50/ Dmm

+3, x5 . Numbers rofer 1o
Senmitivity

20
15 4% (*W) STRAIN AT FAILURE



OFFICE REPORT ON S5OIL EXPLORATION

Wiy of

Tmrmprtun d
RECORD OF BOREHOLE No 13 METRIC
wp  122-79-02 LOCANON Sta. 12 + 272.5 ¢ Hwy. 637 Line "D" ORIGINATED By 2-D+
OIST ...l MWY _637 BOREWOLE TYPE  Hollow Stem Auger COMPILED BY _B.D
DATUM _Geodetic DATE 1982 03 17 CHECKED By _C.X%.
e
DYNAMIC CONE PENETRATION
SO0 PROFILE SAMPLES E“" pet RESISTANCE  PLOT mastic i S ; =
p'C Mottt LB e S ] REMANKS
= 55 20 40 80 g0 100 (M7 cowrm 34
0 o a;; & L i f f rf Wp W Wy Hw &
% oescremon 21821225 & [wear seencraue e |~ ® | GRAIN $12E
P NEIEAE 2 § |0 uNcONANED o FiELD vane y JUSTRIBUTION
8 2 5 | &Y & e cuck rmamal  x Lan vang |WATER CONTENT (%) %}
Shadllon of Zoouoack w £ G 3o 2030, 50 30 28 49 5 3Gk A S1 L
0.0} 250mm znow 194
Organiec 511t 015
Soft Sk ) e fe) (83
Mottled Brows ro - * o
Dark Grey 2 JTW | PE @ o} 18.9 ] Ow=2.52
Dce. plant remains - 192 ! P
- +
1T » % o Oum5. 52
» w3 A 190 ': v) oum3. 52
5.LTH 8 =4 Poes3lekPa
7 185 11 4 d #y"1- 43
= jc =0,7%8
R.lrw lpy 188 &
MR " o 0 1 (99
uu%'g ’ 1011w iPY 186
S1lty Sand & Cravel®.)
L84.7) Oec, Cobble, Compadt,,iy] |55 (18 o
9.6 Refusal to Augutin]

Spoon benr at borro
sample.

Probable Bedrock

V

|

;o

I oo
i

; |

i

i
i

+3' wo . Numbaers refer ro
Sensitivity

20
1545 (%] STRAIN AT FAILURE
10
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WP 1227902

"RECORD OF BOREHOLE No

14

LOCATION Sta. 12 + 281.6 o/s 5.0 Lt £ Hwy 637 Line "D"

METRIC

ORIGINATED gy B.D.

Probable Bedrock

!
!
!

¢

i i

|

[
| i
|

]

oisT L7 wwy, 837 BOREWOLE typg Cone Tast compiLep sy B.D.
DATUM . Geoderic DATE 1982 03 17 CHECKED BY .. C.M,
wi | OYNAMIC CONE PENETRATION
SOI PROFILE saMpLes & | M g O - -
mosTumr WOWR | - B | REMARKS
51w @ 33 20 40 60 80 100 |l comewr umv} 50 &
b ) 9 N 1 W, - W o e
DESCRIPTION £iwl w2 & [snear sTRENGTH ot | PR | i size
gﬁé’yﬁ e ; o g g |0 UNCONMNED & FiELD vane y (PISTRIBUTION
: 3 5 | %Y | & |eouck raaniat  x 1ap vang |WATER CONTENT(%) (%]
94,3 Top of Snowpack v : i GR SA 51 CL
O 250mm saow
I
uumu
ha 192
Probable Organic 1
silt r
-4 190
b {8
L1 188
186, 3 = k
7.8 Probable S1ilty 2 I
Sand and CGravel _a_': 186 “\\--..
185, 1 N e
9.0 Refusal 150{200%m
| Lover 3u rod, bent

o3

¥

x5« Numbers refer to
Senmitivity

20
1505 (%) STRAIN AT FAILURE

e



OFFICE REPORT ON 50# EXPLORATION

25

wp _1R2+79=02

RECORD OF BOREMOLE No |5
\GCATION Sta. 12 + 277.6 o/s 5,0 Rt ¢ Hew. 637 Line "D" ORIGUNATED 8Y E.D.

METRIC

o
-

i +

oISt AL HWY_ 831 BOREMOLE TYPE . Copng . fast COMPILED By _ B.D.
DATUM Geodetic DATE 1982 03 17 CHECXED BY . LM,
o w | DYNAMIC CONE PENETRATION
501t PROFILE SAMPLES iy F |eesistance mor ey NATURAL .:l-:
L i d S REMARKS
- . 38| ¥ 20 40 s0 a0 100 |V cowte umrg SO
o = 141 = f h h h ] Wp W w | 5w &
SELL oescmienon €% g 2|85 & [swear smenom s | % | GRAIN SIZE
R b ; |3 3§ g © UNCONFINED  + FIELD VANE - y [ASTRIBUTION
a 2 3‘-‘ & |eauck rmaxiar  x Las vang | WATER CONTENT (%) {%e}
194.2 Top of Snowpack - i GR SA 51 CL
0.9 250mm snow T
e
b ot 192
Probable Organic bt
sile T
b o 190
A
1 |
188, 7 -
6.2 Probable silty o7s] 168 e
h 86, 7 sand and gravel . ?
" S 20/75ke
7.5 Refumsal
Probable Bedrock

+3, x5 . Numbers refer to
Sensitinity

20
15 0-5 (%) STRAIN AT FAILURE
e}




OFFICE REPORT ON SOIL EXPLORATION

Niwnasry of
@wwm
RECORD OF BOREHOLE No |8 METRIC
wp_ 122-79-02 LOCATION _Sta. 12 + 285 ¢ Hwy, 637 Line"D" ORIGINATED ay B:D-
ot 17wy 837 BOREWGLE Typg COne Test COMPILED BY __B.D.
DATUM Gaodatic DATE 1982 03 17 CHECXED 8y C.M. X
DYNAMIC CONE PENETRATION
501 PROFILE SAMPLES | & | % |Resisance ptor o -
5 " ;S ] 20 40 o0 sp 0o [UWr  Cowrmn umer| 5O | R &xs
“ W .‘; o\ 1 Iy 3 3 wp w W, :,W

SEEl oescripion TIZ g 2|85 & [wear sraenorn bt | % | GRAIN SIZE
IDEPTR " ; = | 3|38] § [ounconnneo v o vanel y [DISTRIBUTION

8 5 | &9 | & |eouck raaxa  x s vane WATER CONTENT (%) %)
194.3] Top of Snowpack o - w ’ GR SA S CL

0.0 250mm Snow
Probable Organie
silt ’
192
190
189, Sl sof150me
4.4 Refusal

Possible bouldar

|
!
i
i
I
!

!
|

|
|

L i |

3

*

¥

x5 . Numbaers refar to
Senstivity

pit]
15 -5 {"%) STRAIN AT FAILURE
10



W

OFFICE REPORT ON SOIL EXPLORATION

Formerly GH * 3
RECORD OF BOREHOLE No 103 (wimfazeic0 ©)  METRIC
wp 122=79-02 LOCAYION Sta. 12 + 198.4, ¢ Hwy, 637 Line "D" ORIGINATED BY R, 3.
DIST 17 HWY 637 BOREROLE typg Hollow Stam Auger,BXL Rock {cr» §& Cone TesteoMPILED BY R.B.
DATUM __Geoderdc DATE 1980 09 05 ) CHECKED 8Y . DM,
W JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | S gONe ] - =
MOSTUR LU | REMARKS
3 s | 38 20 40 60 80 10p |UMT  conrmr LaT} 59 A
a 3 : 1 I 1 5 i wp w w\ :m
S5 oescrienon B ERE § [snean strencTH gy | % | GRAIN SIZE
H - § zlE 5g § [ouNcoNmNED o D vANE] Lo e y |DISTRIBUTION
cuct S 2 |89 & |oouwckTmana x ias vane WATER CONTENT (%) S e
183.4 Ground Suxface Ll s 50 20 30 40 50 20 49 60 kN/m IGR SA 51 CL
0.0 Orvganic Silcy el
Clay + )
T Tss 15 . 192 o
Stiff vo Figm
: TIEETY 4
K
3 iTW | PH 190 o ] 17.3 10 5 89 &
3 @o= 1.186
T 4 Pe= 65kPa
3 CC- 0.323
s 1w | PH 188 F- . 7.1
) Frmnd @
187.3 i Bty % (2 1)
6.3
b 7 | BXL{ Rec
Gramite Bedroek RC | 90 186 Rammer Bgunecing RQD = 60%
185.4

7.9 End of Borehole

3 5. Numburs refer to b
LR A -,
Sensitivity 15 «‘%-5 (%) STRAIN AT FAILURE



a

QFEICE REPORT ON 504t EXPLORATION

Y vaee
Formeriy BH * g
RECORD OF BOREHOLE No |04 (formerty BH™4)  MeTRIC
WP _122~79-02 LOCATION . 3kdudg + 2828, 9/8 L. 8w Re, ¢ Huv.637 Line"D" ORGINATED & _R.5.
oisr _17 Hwy__ 637 BOREMOLE TYPE Hollow Stem Auger,BXL Rock Cors & Cone Test COMPILED BY R.B.,
DATUM Geodetic MDA‘-E 1980 09 /1] CHECXED By C.M.
g m——
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES §w Y | RESISTANCE “MOT . AR
- @ ;é 20 40 60 8o g0 |UMT  Cowrow umew %‘2 " ":":5
o o Puias ) f i 3} i w W :w
" DESCRIPHON €% w| 2195 § [sHear srrenoTn ot | 7% | G size
|58 w13 2| 3185 | § [ounconmmm  + e wme y |DISTRIBUTION
é 2 2|8 iy '] @ QUICK TRAXIAL X IAB VANE WATER CONTENT (%) 3 (%}
1 5 - 20 30 406 50 20 40 60 kN/mlap cp gy e
9-% organtc silty Clay 3
Stiff to Pirm
LI 192 o 0’9 80 11
L fas J oM
)4 09 85 6
TR P ol €y= 1.106
190 +3 17.0 §Pc= 65kPa
Cew 0,273
fa 155 4 ; et 3 Ou= 2,77
-+
187. 7 5TV [PH 188 "
6.0 Boulder .
187, v CRETR I \J
6.7 S4lty Fine Sand iz lss L8 7
Loose .
185, d bt tr | 186 { Habngd Boubcins
7.
Granite Badrock 9 nﬁ §;§
84, RGD = 95%
9.5 End sf Borehole

o3, x5 Numbers refer 1o
Sensitivity

0
1545 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

Muriiiry 07
@ Transporston s
RECORD OF BOREHOLE No 800 - METRIC
W 122479402 LOCATION Sta, 12 4 166.0; 4 Hwy. 637 Line D ORIGINATED gy DT & 5
pist.__L7 Nv:;. 837 BOREMOLE TYPE 3:“:" Stem Auger compuep sy T
Ceodatic 84 03 26 - 27
DATUM DATE CHECKED 8y
ws JOTNAMIC CONE PENETRATION
SO PROFILE SAMPLES | wiuw § RESISTANCE  PLOY maswic e e
5la a ;5 W 40 60 &0 WO ‘;;" cONTENT LT %9 RE . ks
: L bl t 1 L w ;:w
v DESCRIPTION £ § g2 2 & [SHEaR STRENGTH o P | cham iz
qé#‘fn 213 -1 3 g g |0 UNCONHINED  + HiELD vANE y |DISTRIBUTION
S » | &Y | & |eouck rRaria  x (a8 vane |WATER CONTENT (%) %]
195,50 Grouad Surfsce @ ? o 20 40 60 GR SA 51 €L
* Silty Clay (Fi1l)
some aand Y
trace graval L LSS ) o
Occanional Pockets 1
of Sand 41580 g
Pirm to 2 L ot
191.8 Sazt A1ss ] 6 192 o 53539 21
1 sand (P111) oY AL o 6910 0
trace gravel and B
sily 76,88 1.2
Occanional Pocksts [
of Stity Clay G 1507
b,
188‘% ary Loosm X 7 58 3
5. v N
4
v 188}
Organic Silty 14 B{ 58 3 .0
Clay |4
1A
dﬂd
Soft e LLALS8 |3 186}
185.1 rdR
0.4 si1ty Clay vith Send |}
some gravel ¢ A 10,85 1 22 | J o
Vary Stiff «? 18
12.2# Sand vith silt looesl, L11] 85 1 .6
some gravel U 77T
Very Daase F 1oz
N
: WTMECY LT 16 40 39 5

13.9 End of Borehsls

Rafussl to Auger
Probabla Bedrock

| L

| S B

3, 35 Numbaers refer 1o
Sensitivity

0
1545 (%) STRAIN AT FAILURE
10




OFFICE REPORY OM SOIL EXPLORATION

\diuitry of
TrMRDGH BRI v
Commme stnn

30

RECORD OF BOREHOLE No 801

METRIC

i

12279202 LOCATION Sem, 12 4+ 174.0: 08 150 m RT 4 Hwy. 637 Line D ORIGINATED gy  OF
17 wwy_. 637 BOREMOLE TYPE __Soldd Stim Auger COMPILED BY
DATUM Ceodatic DATE 84 03 29 CHECKED 8Y &
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & 3 DL, nasric 4 om| F | oeans
51w " §§ 20 40 40 80 100 ‘:;" ‘°$"" “"“',: gg N
. ke 1 1 ) Fy ®
SR DESCRIPTION HEHEIE gg § [swear SRENGTH ke ——— | " ¥ DSTRIBUTION
1 X > o
Per 5|31 5| 238 3 |ououme, 7 e e wares comrmr ol 7"
193.5  Ground Surface A il i 10 20 30 40 50 20 4o 6p  lkN/w3 lGR 5A SICL
0.0 fx;nrm:u: gilt
some sand
=3 81 &
-2 Ham Y L= 192} o
: T ¥
2188 pud B
» 19
Oeganic Silt 3w bt O 17
trace said 43
e “ 188}
Organic Silty Clay ’ “
7
188
¥irm y i 5l
. A
A 186 2t
183, 0 - %
10.5{ Sand, soms gravel ‘ﬂ.:. % 188 ° 18 60 22 0
scme gilr Lo . 182
m,a; Datyse .
11, End of Borehole
Refusal to snger
Probable Bedrock

+3, x5 . Numbers refer to
Sanntivity

20
1545 [%) STRAIN AT FAILURE
19 .




OFFICE REPORT ON SO EXPLORATION

Trafvipormatain g

Conwmm Bione B . o 31
RECORD OF BOREMOLE No 802 METRIC
WP 1227902 LOCATION Sta. 12 + 184,05 0O/5 16.0 m RT %Bwy. 637 line D ORIGINATED BY r & HS
pist 17wy 637 BOREHOLE Type Solid Stem scger . comenep ey T
DATUM Ceodetic DATE 84 03 28 CHECKED BY

DYNAMIC CONE PENETRATION

SO PROFILE SAMPLES | & -
oy Q RESISTANCE PLOT magre TANAL el T N XS
o o 38 20 40 60 80 0o M cowrmw umr| SO €
[»] :"‘ Ud a A i i A Fi w‘, w w‘ Ly i &
v DESCRIBTION Elg| w :‘33 2 5 SHEAR STRENGTH kPa et Z | Graiv 5128
o LIRS 8? g lounconmne  + niED vane y |DISTRIBUTION
. é z » | &Y | & leouck rriaxaL  x LA vane WATER CONTENT (%) (%}
193.2]  Ground Surfsce 5 ] f _‘_ i 10 .20 30 60 50 20 40 60 Wi/ IGR SA $1 CL
0.0 Inorgenic 5ilt
some sand
191.7 tnmﬁ;}:y & roots ilas |2 192 o 1577 8
1.5 g «52{
,ﬁ 2158 1.2 )
LA e
Organic Sile A4 190!
trace ssad K1 |
to A2 s » - o 18.1
)
Organic Silty Clay ,‘4 3
Occasional Pockets | /d 188
of Black Orgsnics 4
7 v
‘ .
¥
A@ 186 -
bt $] -
be
Firm ?/1',: —
18 ¥
e
%
ﬁ YT 3 R oy, )
y e
A i
181. 6 Rp s - 18
11.4 Eod of Borehols e ;
Refusal to Auger
Probable Badrock

'
{
|
f

}
H

H {

i |

i

i L

i

| )

3 5. Numbers refer to b
i ¥ Y
N Semaitivity 5 gs (%) STRAIN AT FAILURE



OFFICE REPORI ON SOIL EXPLORATION

Mehiatey ot
@ Transorrnon kg
o at
Ovtang

32

RECORD OF BOREMOLE No 803

METRIC

Refusal to Auger
Probable Badroek

* O0.M. » pepcsttage
of crgualc oattar
by weight

i
|
i
|
!
i

i : N !

WP 12279=02 LOCATION Sta. 12 + 186.0; 0O/S 30.0 m KY € Hwy. 637 Line D opevaTep gy DT & HS
ISt 17 wwy_. 837 BOREHOLE type Solid Stem suger comewen sy _ 27
DATUM Geodetic DATE 1984 03 28 CHECKED avﬁ
DYNAMIU CONE PENETRATION
SOIL PROFILE SAMPLES | G, ‘5 RESISTANCE PLOT asric ATU =
MOISTURE  LIKAD § REMARKS
— ;8 20 io 50 20 100 (%7 34 CONTENY LiMMY §(2
5] a« o = | h A h ri W ™ W | Sw &
y BESCRIPTIO iyl w3 & [shear STRENGTH xPa s | % | GRAIN SIZE
DE%H ESCRIPTION w|E 28 %[O UNCONHINED  + FIELD VANE DISTRIBUTION
5 ATER tent(ny 7
gz : Ol & |eauick tmaxia % a8 yane | WVATER CONTENT (%) (%)
193.3]  Crowd Susface A £ @ 1020 30, 40 50 20 40 60 JEN/wd |op sa s L
0.0] Inorganie 3ilt .*,
some sand
trace clay & roots 1. 188 1 2 o 1578 9
Sats 192 "
1.5 % 2
A
A2 Lss L2 " wai 0 0.4 % = 3,97
Orgatic Silt iyt 150 !
trace sand L
to FARER LR v —t— 15.9
Organic Silty Clay | ] ol
Occasional lenses (+f 188
of Black Orgsaica 46
e L {4
e
k% 186
ve p
Pirwm 4 L
A
B 4
2 184 "
=pd
¥y
1, oh
181.9 nhy 182
TI°4  tnd of Borshole e

3 5. Numbers refer to 0
+ x4 1 b/
' Semtitivity 5 -‘%«s (%) STRAIN AT FAILURE
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RECORD OF BOREHOLE No 804 METRIC
w P 122-7902 LOCATION Sta, 12 + 170.0; 0/S 26.0 m RT Huy. 637 Line D opiciarep gy DT
DIST 17 mwy, 837 BOREMOLE Typg _Solid Stem Auger compiep sy U7
DATUM Gagdetic DATE 84 (3 29 CHECKED 8y ,_@
us | OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &, | & | Resistance —rtor ATURL -
= MASTIC  mousme LU | . T REMARKS
b §Cz’ 3 20 40 60 80 100 VT cowrewr T 50
Ol b = A | h | ¢ Wp W W, %ﬁ: &
v DESCRIPTION 218 w2195 | & [sRear sTReNGTH W2a et | F | GRAIN S1ZE
D%P?H 131218 g S |O UNCONRNED  + FIELD vaNE " y [OISTRIBUTION
é z P FY | & | QUICK TRIAXIAL  x LAB VANE WATER CONTENT (%) (%}
193.6 Srowd Surface w i 10 20 30 &0 50 20 40 60 W/a’ |GR SA S CL
0.0 Inorgsaic 54ilic
some sand +
trace clay 1188 1.3
1921 Soft
1.5 A T 192 4
ne
1172188 |2 ——
md/ 0{‘
4 190|
Organic Silt :/ 9% | PH v — 0 (6.3
trace of sand ny *b
to 5/4
Organic S$ilvy Clay }/ 188}
. «3
|4
1
P
d/; 186} =
V4
1%
e 2
’ ’ l:m
Pirm v
4.
A S rs
/4
i 182}
//
ol
180.5 LA
13l Sand somm gravel - 18
179.6] some silt Compaet; & 44 L35 129 v 19 35 23 3
14,0{ ¥End of Borshole
Refusal €0 Aughr
Probable Bedrock
}

+3, x5 ; Numbers refer to
Sm‘\lmvn‘v

20
155 (%) STRAIN AT FANLURE
10
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|
§

|

RECORD OF BOREHMOLE No 805 METRIC
WP __12279.00  sestion Sta. 12 +176.0; 0/S 38.3 m RY GHuy. 637 Line D opiginatep gy DT & S
oIsT L7 wwy 637 BOREHOLE TYpE Solld Stem auger compiien sy O
DATUM Gﬁﬂeﬁﬂtiﬁ DATE 84 03 28 CHECKED BY
s
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | ., | = | ResisTance mior narURAL =
hs § PASHIE  yeenage LOUID ] ., L REMARKS
= P 20 40 60 s go |7 cowrmwr et | SO
. Qi Y - k A A h & W, w W oW &
Elw| w|> = 5 v k 5
S DESCRIPTION g1 &) 212G | O [sHEAR STRENGTH wre B GRAIN SIZE
D clE 28 % |o unconnnes + FIELD VAN DISTRIBUTION
2 o ® IwaTeR CONTENT(%)] 7
- 2 |89 | & [oouok raanar  x 1as vane WATER CONTENT (%) %}
193.6 gmmd Surface S rv) ¢} 20 30 40 S50 20 40 60 GR SA 51 CL
0.0] Inorgantie Silt 4_
trace sand and Lo
fibrous orgmics 1 L.88 1 4
191.8 Firm L 1
1.8 " % hd
g 2 o
ﬁ it 2 _SIE *A
I
Orgmaic Silt 4 T 190
s - 31 881 & O M. % w3 61
trace gand A
g8 »3
to _ ¥
orgmic Silty Clay [7]] 158
,;’ 44
i’
A © 186 A
Pirm " -/4
‘:o /‘
A
Seiff rdi M4
lﬂ.L
LA
M
k1 {7 2
M 82
LA 1
1813 '
12.3] ‘tnd of Bormhole
Refusal to Auget
Probable Bedroek
* 0.M, = parcentage
of organic matter
by waight

*J, x5 - Numbers refer ro
Sensifvity

20
15 5 (%) STRAIN AT FAILLRE
10
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RECORD OF BOREHOLE No 806

METRIC

Refussl to Auger
Probable Badrock

* Nota: Groundwatar
Lavel not
astablizhed

i
{
!
i
!
i
|

WP 132’..79.._% LOCATION Stay 12 + 175,05 0/S 10,0 m LT €Hwy. 637 Line D ORIGINATED 8y DT
DIST 17 wwy__ 637 BOREHOLE Typg Solid Stem suger COMPRED By DT
DATUM Geodetic DATE 84 03 30 CHECKED BY :( ﬁ
T
o u OYNAMIC CONE PENETRATION .
SO PROFILE SAMPLES | & | § e O N _
51w - §§ 2040 40 80 100 ‘::I" °°\'z"" w22 Re 2 ks
w m F 1 1 i w 3
Lty DESCRIPTION Eiglal219 & [SHEAR STRENGTH kPa o ] T oram iz
DEPTR| - - ; s 8% 5 |0 uncoNKNED  + FiELD vANE y |DISTRIBUTION
8 > |EY | & |eouck rmaxir  x 1as vane |WATER CONTENT (%) {%)
193.9 Cround Jurface w £ i 10 20 30 40 50 20 40 B0 ki/m3
GR SA 51 CL
U.0" “Inorganic Silty Clay
some  sand ] »
1925 trace gravel ; 1155 16
1.4 ol
1924 un-d
2 3 =—ie
Organie Silt =
trace sand “ y »3
to 3l m | e lﬂ Y o—oE 17.0
Organic Silty Clay v
A od
1
Firm 1 *.f
mE d
Ty T 18
185, 4 s 30 wa é
8.3 Sand, some gravel o
some_silt A
. ‘ siss |31
9.6f End of Borehols

+3, %5 Numbers refer 1o
Sansihwity

20
1545 (%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 807 METRIC
wP 122-79-02 LOCATION Sta, 12 + 184,0; 0/S 10.0 m LT 4 Ruy. 637 Line D opiginaTep sy _ OF
oist 17 _Hwy . 637 BOREHOLE typg Solid Stam Auger cOMPILED BY __PT
DATUM Geodstic DATE 84 04 02 CHECKED BY Pé
DYNAMIC CONE PENETRATION
SO1L PROFILE SAMPLES | &, | % | CEosTANCE PiOT - .-
morsTme Lo |, 2 REMARKS
o @ 25 20 40 &0 80 gp [T cowrewr imT i 5D
o) m g a 4 n i i i Wy W Wy e &
S DESCRIPTION NEIEIE § [sneaR STRENGTH e ey | 3 | GRAIN SIZE
DEFTH - g, |3 g G |0 UNCONFINED  « FItLD vANE y |DISTRIBUTION
& y [&9 | & |eouck rmaxiai  x (as vane |WATER CONTENT (%) {*%)
193.7|  Grousd surfaca | & 2 @ | 100 20030 40 50 20 40 60 | ewimd o sa 5 cL
0. OH Inorganic Silty Llay )
soie sand, trics
192,51 fibrous orgsnics Fi 1188 | 5
1.2 a
Organde Silt 192 sk
trace sscd 5% k)
to Hio 0. M, vy, OF
Organic 5ilty Clay #
Pockats of Organics
gan 31w | M 150¢ » it & 17.4
Stiff to Firm &
187.5 rerssTrond toomsl 15 —s
5.2“tnd of Borshole

Refusal to Auger
Probable Badrock

* Note
Groundwater Level
not established

Wk .M. = Parcantage
of orgmic matter
by weighe -

1

+3, x5 Numbers refer o

Sensitivity 10

20
1545 (%) STRAIN AT FAILURE
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RECORD OF BOREHOLE No 808 METRIC

Refukal to Auger
Frobable Badrock

* Note:

Croundwater Lavel
dot satablished

WP 122279202 LOCATION Sta. 12 + 200.0; 0/S 10.0 m LT % Hvy. 637 Line D smGinaTeD gy DT
DIST b7 wwy__ 837 BOREHOLE Typg _Solid Stem Auger compnep sy _ 0T
DATUM Geodatic DATE 84 0% 02 CHECKED BY :
DYNAMIC COME PENETRATION
SOIL PROFILE SAMPLES §w :—;7 RESISTANCE PLOT magne  NATURML =
5 3% Limir - Mourme W0 =0 REMARKS
slz| g |38 20 i _so s g [ o ) 28 o
z
BEEEQ\L DESCRIPTION NEHEE 23 5 SHEAR STRENGTH kPa W\' 2 | crain sizE
H IR gg % 10 UNCONRINED * FIRLD VANE r y |DISTRIBUTION
. g1z  |EY | & |eouck rraxiaL  x as vang | WATER CONTENT (%) %)
193,51 Ground Surface & £ @ 200 30 40 50 20 4 60 GR SA §1 CL
0.0 Inorganic $iir, some "
sand, trace of roots T y
192, 1 Soft ) .
LA organte s1ae ' Fro
tmc:uamd KRR N 0 590 s
Organiy Silty Clay #
Stiff 1
189.1 i S .58 1 76/1180 me Pt 8
4,4 End of Borahole

»3.0x% . Numbers refer o

20
-
Sensitivary 13 %5 (%) STRAIN AT FAILURE
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T ko 38
RECORD OF BOREHOLE No 809 METRIC
WP AB2eT0502 e LOTATION Sta. 12 + 297.6: 4wy, 637 Line D ORIGINATED 8y DT
oisT .M wwy 837 BOREHOLE Typg Solid Stem Auger compien sy DT
Gaodati B4 06 D&
DATUM arie DATE CHECKED 8Y
W JOYNAMIC COME PENETRATION
SOIL PROFILE SAMPLES ‘?_-'m 2 |nesisrance por masrie MATAL ,E
MOISTURE  LIGUID | REMARKS
51 " 55 b 20 40 0 8o g VM7 contmr umr | SO a
Bam v S w W ow ] 5&
Eﬂ.% BESCRIPTION a8 o ; 2 5 SHEAR STRENGTH kPa w ," E | crain sitE
3 ) " g =1 s gg £ |0 UNCONKNED  + FIED vANE y |DISTRIBUTION
: E » | BY | @ |eouick TRIAXIAL  x a8 vane WATER CONTENT (%) (%}
193.3 Ground Surface A ! . W 10 30 40 50 20 40 80 GR SA $I €L
Siley Clay (FLL1)
soms sund 198
trace gravel
teace of fibrous 1..3538.18
organics
Stiff to TSI 196
Vary Seiff
3] 58 i 15 -
193.5 194
5.5 §
Orgauic Silt 4 {2 e
crace of wood and ’{_ 4.1 853117 o = OuM, Ahul 57
fidbrous organics ip% ‘ 192
to . 1
g 5 881 3 ‘
Organic Silty Clay /.« al
re 190 Dy
it
Soft to - i
Stiff )%
19 188 £d
) b4
186.8 b1 »
12:21 " probable Sand ",
85,6 some gravel :'5 p 186
T3.6] B4 of sorammis v
Rafusal to Auger
Protnble Badrock
* Note:
Grounduater level
not established
** Q. M, = percentage 1
of orgauic natter
by waight ;
: i
‘ i
P
| ;
! i
b
' i
i
|

i

i

v

i 1
|

i

i |

I

3, x5 ; Numbers refer 1o
Sensitivity

20
1545 (%) STRAIN AT FARURE
19




OFFICE REPORT ON S5O EXPLORATION

gty of
TrErEaOroon ang

Bafusal to Augsr
Probable Badrock

i T
)

1

Commrmcutung. 39
RECORD OF BOREHOLE No 810 METRIC
DisT 17 nwy__ 637 BOREHOLE Typg Solid Stem Auger comeiep sy 7T
DATUM Gaodatic DATE B4 04 04 CHECKED av::@:
-« we  JOYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | & s Ohor g AT =
mOistumy LW | REMARKS
= .38 % 20 40 s0 &0 o [UMT  cowrmr T SO
) O .t - ) n i ! w’ w w‘ L ‘
g DESCRIPTION 218 ¢ | 2|25 § [hear svrinctn Gt | 3 | GRAIN SIZE
R ..* ; =8 g S [0 UNCONRNED v FEDVANE [ e |y [OISTRIBUTION
2 p |89 | @ |eouck rraxa  x 1as yane %) %)
19%.1 Grownd Surface 5 ? @ 10 20 30 40 50 20 40 60 |/ |eposa 5 L
T Toorganic SiTt (oo e e ————
trace sand & roots ";"
1%07 Soft 1158 2
i.4d AL b
by 1924
<t 2] | PR » ot [ O 16.5 (Pe = 78 kPa
L €0 = 1.311
Organie Silc rdi W Ce = 0,300
trace sand | o
occasional pockets |11 T i 3
of Black orgunics 4 b *
to A
14
Orgmnds Silty Clay g/* La8 o )
E
A4
Soft to pe
seiss () EOETR 182 e
A
afp +5
A
/‘
1!
83,8 .%,,E
10,5 Sand some gravel R TIOUA Y
Occasional cobbles 5 b Y
182,5 Jaxy Deppe ik
11.6 tnd of Borehole

o3, x5 Numbers refer 1o
Sennitinity

20
15 -8 (%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 811

METRIC

I ]

s '

WP 12247902 LOCATION Sta. 12 + 193.4; 0/5 16.0 m RY ¢ Huy. 637 Line D ORIGINATED ay DT
OIST o 17wy 837 BOREWOLE Typg Wash Bore compiep sy _ T
DATUM Geodetic DATE B4 04 02 - 03 CHECKED avI
CDYNAMIC CONE PENETRATION
501, PROFILE SAMPLES | &, | 3 |Resistance mor e AT
: : o - REMARKS
5 " §§ 20 40 80 80 100 “;" ‘“:J'"' “:: z2 s
@ i - ) A A H » = ) )
v el w2185 5 SHEAR STRENGTH kPa DA 2 | GRAIN 5IZE
g DESCHPTION EIEEE 8% § [0 unconmnm e pROANELL L o y [DISTRIBUTION
sz » | &Y | @ |eQUCK TRIAKAL  x Lab vaNE w NTENT (%) %}
193.9  water Surface @ : a4 10 20 30 40 50 20 40 60 fk¥/w lopsa siocL
V028 Watar -g“iu )
08 organtc s1ic e L 192 -
trace ssad /y R TR WP Y O.M, hel, 92
to Sefe ] +3
e ik £ ’.7.3
() ERE N \ & -
Organic Silty Clay |
Fira e o3
1A 198
, BRd
Occanional pockats |
of Black orgmnics j»‘ o3
A1 -
T M 186
by +
11
A7
A
e
/‘ 1 s
/-’-’
e e ] 3
seirdy 18
1
i
180.4 _ 114 |
12.5]  End of Sorahole a1
Probable Bedrock
¥ Q.M. = percentage
of orgunic wattar
by weight

+3, w5 . Numbers refer to
Sensitinty

20
15 45 (%) STRAIN AT FARURE
0
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VhnRSry gt
TramsnEon s

Probable Besdrock

]
1

i
{
i
i
i
I

T MRk 4 ]
RECORD OF BOREHOLE No 812 METRIC
WP 19279202 LOCATION Sta. 12 + 208.65 0/8 4.5 m BT Q Hwy. 637 Line D - ORIGINATED gy _ DT
DIST 17 wwy__ 637 BOREHOLE Typg Dynmmic Cone Tast compiep sy _ 0T
DATUM Geodatic DATE 84 04 02 CHECKED 8y @ i
. DYNAMIC CONE PENETRA
SOIL PROFILE SAMPLES | &, | 2 | orsisrancE rtor AT ION I =
4 vty i tm‘? =0 REMARKS
5l @ §§ P 40 sp sp 00 [ET SO zZz s
- 1 I 1 ‘ a ,
SFl oescripnon 2% g | 3]25| & [ear srrenom o | 7% | R SIZE
wiELZ S g § |0 unconmme rieo vane y |DISTRIBUTION
21z z | &Y | & | ocuck reaxaL  x Lan vane WATER CONTENT {%) %]
;g},gd Hakek Surfnce rum... - GR SA 5t CL
o Water “f:"
g 192
191, 1 Bivar Bottom -
2.1 coms safk under tha
}wmﬁn af th rods
4 1904
Probable Organtc Leg
TR
to
Orgauic Silty Clay 186 \
¥ {
18 .
- 18
181,34 ¢ N
12, End of Cone Yast TR TS0 o

o3, 25 Numbars refer 1o
SInlmvnfy

20
1565 (") STRAIN AT FAILURE
10 ’
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RECORD OF BOREMOLE No 813

METRIC

181.0

bkoudd

WP 122« 7902 LOCATION Sta, 12 +205.2; O/S 4.6 u LT ¢ vy, 637 Line D qpienaren gy DT
DIST ki HWY 637 BOREHOLE Typg  Wash Bore comenep sy 0T
DATUM Geodetic DATE 8404 03 CHECXED 8Y @
SOIL PROFILE SAMPLES [ w  JOYNAMIC CONE PENETRATION -
g_lg § RESISTANCE PLOY nasne nara veve | . g_ REMARKS.
51 ¢ §__ 20 40 &0 80 100 W ‘°\':J"“ " Z: N
- ]
S cescmenon ||| ¥ 132 & [shear stReNGTH ipe oo | 7% | i size
H S EIRAE 8% S [0 UNCONRNED  « FELDVANE| ' y |DISTRIBUTION
\ 32 5 | EO | & [eouck rmaxiL  x ap vang |WATER CONTENT (%) o (%)
Harer Susface P: ¥ o 10 20 30 40 50 20 40 60 KN/ dep en s cL
Water L '
= .
35 1 - o
\ ™ | PN by 16.
Organic Sile 1
trace sand
to . A
-
Organic Silty Qlay 104
with fine roots
and pockiecas of
black orgmaics W7
1
3ﬂ o
18 s
«3
18%

Thd of "Sofabole
Probable Badrock

|
|

+::' &2 : Numbers refer ta
Sensitiviry

0
1595 {*) STRAIN AT FAILURE
10
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RECORD OF BOREMOLE No 814 METRIC
w P __122-79.02 LOCATION Sta, 12 + 257.8; 0/3 10,6 m Lt G Hvy. 637 Line B cpmiiaren gy DT
pist__ 17 wwy. 637 BOREWOLE Typg _Dynamic Cone Test. compitep sy __ T
DATUM Geodutic DATE 8 04 03 CHECKED BY @
SOIL PROFILE SAMPLES | &, | ¥ | reisance por . TION . -
" “ 35 b W 49 s0 8D W00 St CanTent o §§ hEM:Stlts
Qja iy - " I} i i i W w Wi Sw
ELEY BESCRIPTON & § w2 2% 5 SHEAR STRENGTM A 2 | GRain SizE
bﬁl%m . EIR-AE R § |0 UNCONFINED  + FIELD vANE " " y |DISTRIBUTION
gz 5 | &Y | & |eauek rmaxan  x Las vane |WATE CONTENT (%) (%)
Lg%:z Water Surface % # ooy GR SA 51 CL
Water e 192
190.2| River Bortom T
10 1500
4 cohe sk t;dar tha
2 wallght [of tha rogs
18804
Probable Orgaaic )
$11r AR
to
Organdt Silty 4
Clay i i 156
Ty
4
184
r
¢
b
1
'} \ A
: B
179.4 186, )
1. End of (otie Tast TZ577200 | wm
Probable Bedrock
3

+3, x5 . Numbers refer 1o
Sensitinty

20
155 (%) STRAIN AT FAILURE
10
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Oct 75, FF-5-21

60
50 /]
CH /
40 /
e i
=
z
5 30
o
< cL
& FILL - SILTY CLAY——\ - o LESEPNED ——
H SAMPL M L
e +—~ C
- LSILTY CLAY 800 | 3 °
WITH SAND SOME GRAVEL 809 3 .
(o) /
MH OH Fa
" 7 805 ] A
\C\‘“\“\’U‘N\W 800 10 ®
o s e s L .Y o M OI
M A Dm | o
0O 10 20 30 40 50 60 70 80 90 100
NORGANIC SILT TO SILTY CLAY !'QUID umIT %
g‘ggitéﬁ;“mnd PLASTICITY CHART FIG No 1
/ Communications WP 122-79-02
Ontario Lo
"




] ¥ ¥ ¥
7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine l Medium l Coarse Fine l Coarie
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
! 2 3 45 10 20 30 4050 y5um 150pm 300um $00um Lidmm  2.36mam 9.5mm 19.0 mn 75mm  63.0mm
100 ‘ I H ”” S3um 106um 250;.'"\ 425 um 850 um I.Oo'mm 4.7 5mm 13.2mm 26.5mm 53.0mm 75.0mm
= e — o]
'/
90 // 10
l/"'
80 . /4? 20
1 pid
- FILU4[SILTY[ €1 Ay AL "
SOME|[SAND l- P /
\\\\\\ — ‘
e TRACE | GRAVEL i ; o
e y :
* 50 // 'l o™
z a / LEGEND 5
5 y y BH  [SAMPLE SYMBOL &
o 40 60 o
v / 800 | 4
y
30 // / 70
/ R4 800 | 5§ |mimm—e——
/ rd
20 y : ] BO
,/4\-—* FILLI-ISAND |
. P | [TRACE | GRAYEL v
A TRACE | SILT
o L, [ T T Iy S Ry " el “ i 100

1 2 3 45 10 20 30 40 270 200 140 100 6050 40 30 20 16 e a A I S L U/ SPLE

MINISTRY SIEVE DESIGNATION {imperial}

Ministry of GRAIN SIZE DISTRIBUTION FIG No 2
Transportation and | : WP 122-79-02

Communications

Ontario

Sy




#

* ¥ . L3
7312 M
UNIFIED SOIL CLASSIFICATION SYSTEM V
SAND GRAVEL
CLAY & SH.T Fiﬂe l Medium [ Coarsa Fine l COOTSE
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric} .
{ 2 3 45 0 20 30 4050 5y, 150 pen 300um 500 pm Ligmm  2.3bmm 9.5 mm 150 mm 375mm  63.0mm
160 FHTHTH S3um 106um | 2500m  425um 850 um 2.00 mm 4.75mm Bamm | 26.5mm | 530mm 75.0mm
%-ﬁ 0
. i //’ )
80 20
T0 30
1
.“
o 6 /78 400
Vi
hed Wi
50 /R 50
% r'/r LEGEND ;i
g /r' BH |SAMPLE SYMBOL =
a 40 [l
/ 801 1
/7 802 | 1 [
30 A 70
/4 803 | 1
20 Ve 80
gﬁ/
10 90
Va
0 100
i 2 3 4 5 10 20 30 40 270 200 140 100 6050 40 30 20 16 08 4 3t i Y L7ANPAR 17
MINISTRY SIEVE DESIGNATION | Imperial )
T tion and GRAIN SIZE DISTRIBUTION FIG No 3
Communications WP 122-79-02
Ontario INORGANIC SILT TO SILTY CLAY =
O




Oct 75, FF.5-21
60
50 i
CH
LEGEND
40 BH | SAMPLE| SYMBOL
] 2,486 ®
= Cl 13 6 °
& 103 3&5 0
D .
£ o 104 |2,384] m
- 800 8 A
g 8§01 28&3 FAY
= cL 802 |2,384| %
803 2&3 +
20
v 804 283 ®
{ * 806 | 2&3 | @
a A v ® 807 2,3&4 v
- MH OH 808 3 &
A 809 485 n
e e w—— —— " m
TN nY ) 810 2&4 v
CL- ML '0 o
A ———— \\\\\\k\yﬁ* + MI o1 8]] 2 &3 0
oM’ | OV 813 1 )
% 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
grig;it;gxi;nonand PLAST'CITY CHART FlG No 4
_ ; WP 122-79-02

Communications

Ontario

ORGANIC SILT TO ORGANIC SILTY CLAY

Ly




VOID RATIO e

VOID RATIO e

VOID RATIO- PRESSURE CURVES

48
B.H. I3
120 SAMPLE . 6
DEPTH  5.0m
o ELEV. 189.3
W o= 36 %
€o Wp = 30 %
}-00 s ofnme
M“N‘\ W= 39 %
0.90 ' \\ Ce = 018
0.80 I\_
0.70
150 ¢
b £
rCyv ICURVE %g N
v 100 NE
}h O e [+
- 'n*m__g/ 050 v>
L&)
i 10 100 1 600 10 000
- PRESSURE kPa
BH |
.20 SAMPLE 4
€0 | 1 11 Lan o = SRR DEPTH 3.3m
o M ELEV.  190.7
' Wy = 51%
100 \ Wp:  37%
\ W= 44 %
0.80 \} Ce = 0:-33
0.80
0.70
Cy| CURYVE
A 150
R
£
e e 100
b Y s
\ B D ?
o) . 0.50
'h.a N
o ;i
0
| 10 100 1 000 10 000
PRESSURE kPa
Fig. No. 5 WP 122-79-02



VOID RATIO €

1.4

1.3

1.2

1.1

1.0

0.9

0.8

VOID RATIO -PRESSURE CURVE

B H 810
SAMPLE 2
DEPTH 2:6m
ELEV 191.5m
- Wioll LA L S N W R 1 I W, = 32.5%
L] Wp= 265 %
e — Bi=|78 kPa W = 44.5 %
B Cc = 0-300
\\.\ ¢
\\\
Bl
Nh\
\\N \
NN
"'-."--\
\m\\
oy
10 100 1000

PRESSURE kPa

FIG 6

WP 122-79-02

6v



b & @ ¢ . i
7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & sSuT Fine | ‘Medivm | Coorse Fine Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION | Metric)
| 2 3 45 10 20 30 4050 75,m BOum 300um $00um Limm  2.36mm 9.5 mm 19.0mm 375mm  &3.0mm
100 T s3um | 106um 250um aZ5um | . BSOum 2.00mm 4.75mm .2mn | 265mm | s30mm 750mn
u./-r‘t‘ /..- l".’
PP 4
90 = / d 10
" / ’, I
': / ~. /
.’ !
F A '.. /
80 20
. y
K Al
Y K
70 7 . i 30
S £ IS WU I O SO N N U O
i /
o 60 A 400
z b Jy :
3 /_1 e ! DS P _ o
g [ 7 / B
50 VARRESY. 50
s i/ / LEGEND 2
g S AR BH |SAMPLE SYMBOL &
o 40 - / - 60&
.". / 1/ | 7
{ I/ o | 3
30 ..‘/ - 70
/ .- I‘I ‘3 2 —— A — S ——
an it 4
20 /.-' /’ v 13 9 80
AL 808 | 2
u'. 4 » /
) i ik 50
l? )
0 100
i 2 3 45 10 20 30 40 270 200 40 100 €050 40 30 20 16 o8 4 Y I LA Y/ -
MINISTRY SIEVE DESIGNATION {Imperiol )
Ministry of FIG No 7
Gl GRAIN SIZE DISTRIBUTION
Communications WP 122-79-02

Cntario

ORGANIC SILT TO ORGANIC SILTY CLAY




] &« F 4 I'd '
7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
. SAND GRAVEL
CLAY & suTt Fine I Medium | Coarse Fine Coorse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
! 2 3 45 10 20 30 40 50 75um 150 um 300um 600um 118 mm 2.36mm 9.5mm 19.0mm 37.5mm  $3.0mm
100 H” ”” 53 um 106 um 250u‘m 425 um 850 um 2.00mm 4.75mm 13.2mm 26,5 mm 53.0mml 75.0tmm
: 0
”
20 - 10
L
,,;///
l’a".
80 /./ P - 20
// /
/ ﬁ‘/
70 y . 30
’ﬁ
A
b
o &0 ,/ 403
z /14 z
7 :
50 // /// 50
z L/ LEGEND 5
E / BH [SAMPLE SYMBOL &
s 40 /] H 60 &
74 8 6
w0 L/ /| 801 4 .
1/ 804 | 4
/1 ,/
20 Rt ,‘/ / 80
iy / 4
- " ". /
LT L 4
10 L et 90
N ey
o Pl 100
1 2 3 45 10 20 30 40 270 200 140 100 6050 40 30 20 16 108 4 L L [ A e
MINISTRY SIEVE DESIGNATION (lmperiai)
@. o o and GRAIN SIZE DISTRIBUTION FIG No 8
Communications WP 122-79-02
Ontario SAND, WITH SILT SOME GRAVEL

te



ENGINEERING MATERIALS OFFICE
PAVEMENT & FOUNDATION DESIGN SECTION

WP  18-79-00 DIST 17

HWY 637 STR SITE
Wanapitel River Crossing

DISTRIBUTION

$. McCombie (2)
B. MacKinnon

G. Ricker

J.M. Berphardt (2)
E. Van Beilen
B.J. Giroux

R. Hore

L. Argo )

J. Anderson ) Cover only
T.J. Kovich )

Files

GEQCRES 411-115 DATE JANQ 51981




FOUNDATION INVESTIGATION REPORT
For

Wanapitel River Crossing
W.P. 18-79-00, Highway 637
Digtrict 17, Sudbury

INTRODUCTION

Thig report contains the results of a preliminary foundation
investigation of 2 alternative crossings of the Wanapitei River by
Highway 637. The more southerly line referred to as Line 'R’ _
crosses just north of the existing bailey bridge. Line 'B' crosses
the Wanapitel River some 300 metres further upstream. Field work
consisted of 4 sampled boreholes advanced with a track mounted auger
machine during the period September 4th to 6th, 1980.

SITE DESCRIPTION

The site is located approximately 10 km west of Highway 69 where
Highway 637 crosses the Wanapitei River. The surrounding area
consists of rock ridges outcropping through the shallow till over-
burden.

In the area of the crossings the Wanapitei River is slow flowing,
with a width of approximately 60 metres. The water level is controlled
by a rock ridge located downstream of the present crossing. The
flood plain east of the river is narrow and intermittent while to
the west it forms 2 continuous strip of low swampy ground.

SUBSOIL AND RECOMMENDATIONS

‘Line 'B' West Approach

The proposed embankment grade at this location is 196.8 requiring
a £1ill height of about 3 metres,

SUBSURFACE CONDITIONS

Subsoil consists of about 6 metres of stiff to firm organic
silty clay which overlies granite bedrock. The organic silty clay has




an undrained shear strength, as messured by field vane, ranging from
25 to in excess of 50 kPa. A plot of plastic index versus ligquid
limit (Figure 1) indicates the material to be an organic soil of

low to intermediate plasticity. Moisture content varies from 30

to 45 percent. Boundaries between soll strata as well ag a summary
of all field and laboratory tests performed are shown on Record of
Borshole Sheet No. 4 in the Appendix.

Groundwater was encountered approximately 1 metre below the
ground surface and corresponds to the river level.

RECOMMENDATTIONS

Foundations

It is recommended that the abutment be supported on Hwpiles driven
to bedrock at elevation 187, Loads squal to the structural capacity
of the section chosen may be employed.

Approach Fill

The approach £1ll may be constructed with 2 horizontal to 1 vertical
side slopes. The forward slope should be constructed at 2 horizontal
to 1 vertical with a 2 metre wide berm at existing ground level as
shown in Figure 2., Rip rap should extend into the river for a minimum
of 12 metres to protect the forward slope from steepening due to
scour., It is estimated that settlement of the subsoil under the
embankment will not exceed 240 mm,

Line 'B' East Approach

The proposed embankment grade at this location s about 197.5
requiring a £111 height of 3.5 to 4 metres.

SUBSURFACE CONDITIONS

Subgoll consists of 6 metres of stiff to firm organic silty clay
overlying 2 metres of loose silty sand which in turn overlies granite
bedrock. The undrained shear strength of the organic silty clay, as
measured by field vane tests, ranges from 25 to 50 kPa. A plot of
plastic index versus liquid limit (Figure 1) shows the layer to be
organlc and of low to intermediate plasticity. Moisture content




ranges from 22 to 40 percent. Boundaries between soll strata as
well as a summary of all field and laboratory tests performed are
on Record of Borehole Sheet No. 4 in the Appendix,

Groundwater was encountered at a depth of approximately 1 metre
which corresponds with the prevailing river water level,

RECOMMENDATTONS

?oundations

The abutment should be supported on steel H-piles driven to
bedrock at elevation 186. Losds equal to the structural capacity
of the pile gsection chosen may be emploved.

Approach Fill
The approach embankment may be comstructed with 2 horizontal to
1 vertical side slopes. The forward slope should be comstructed at
2 horizontal to 1 vertical with a 9 metre wide berm at the existing
ground level as shown in Figure 3. A rip rap blanket should extend
rinto the river for a minimum of 12 metres to pfevenc gteepening of
the forward slope by scour. Settlement of the subsoil underlying the
embankment will not exceed 250 mm.

Line 'R' West Approach
The proposed grade in this area is about 197.1 requiring a f£i1l
height of about 2 metras.

SUBSURFACE CONDITIONS

Granite bedrock outcrops to form the western shore of the river

in this area,

RECOMMENDATIONS

The west abutment would be founded on the bedrock with a design
loading of up to 5 MPa. Requirements for benching or dowling of
the rock would be assessed when the exact location of the abutment was
determined. No stability problems exist in this area.

Line 'R' East Approach

The proposed profile grade at this abutment is about 198.7
requiring an approach fill of approximately 5.5 metres.




SUBSURFACE CONDITIONS

Subsoil consists of 7 to 8 metres of organmic silty clay overlying
1 to 5 metres of loose to compact fine silty sand which in turn
overlies granite bedrock. The organic silty clay has a stiff to
firm consistency with an undrained shear strength, as measured by
field vane, of from 25 to 50 kPa. A plot of liquid limit versus
plastic index (Figure 1) shows this layer to be organic and of low
to intermediate plasticity. Moisture content varies from 42 to 47
percent. Boundaries between soil types as well as a summary of all
field and laboratory tests performed are shown on Record of Borehole
Sheets 1 and 2 located in the Appendix.

Groundwater was encountered at a depth of approximately 1 metre
which corresponded to the prevailing river level.

RECOMMENDATIONS

Foundations

The east abutment should be supported on steel H~piles driven to
bedrock with design loads equal to the structural capacity of the
section chosen. The rock surface varies from elevation 185.6 at ¢ to
- 180.7 some 11 metres to the morth.

Approach Fill

The east approach £ill may be constructed with 2 horizontal to
1 vertical side slopes. The forward slope should be 2 horizontal to
1 vertical with an 18 metre wide berm at approximately the existing
ground level as shown in Figure 4. The relationship between £1ll height
and berm length is shown in Figure 5 for this abutment (e.g. a grade
reduction of 2 metres would’reduce the required berm length to 9 metres.)
Rip rap should extend for a minimum of 12 metres into the river to
prevent scour steepening the forward slope. Settlement of the subsoil
underlying the embankment will not exceed 250 mm.

Line 'R' East Channel

Granite bedrock is exposed in the area of this crossing. Any
structure in this area would be founded on bedrock.




SUMMARY
Line 'B'

Subsoil on both approaches consists of approximately 6 metres of
organic silty clay overlying bedrock. The structure abutments would
be supported on steel H-piles drivenm to bedrock. To ipsure embankment
stability in the forward direction a 2 metre wide berm on the west
bapk and a 9 metre wide berm on the east bank would be required.

Line 'R'

The west abutment will be located in an area of a bedrock outcrop.
In the area of the east approach subsoil congists of 7 to 8 metres
of organic silty clay overlying up to 5 metres of gilty sapnd which in
turn overlies bedrock.

The west abutment will be founded on spread footings on bedrock
while the east abutment will be supported on steel H-piles to bedrock.
No stability problems exist in the area of the west abutment but an
18 metye wide berm in the forward direction will be required to insure
‘the east approach stability. Alternatively, a reduction of the grade . 3
in this area by 2 metres will allow the berm length to be reduced o
" to 9 metres. ' éz

GENERAL

The stability of the approaches in the forward direction is
dependent on the height of £111; the soil stremgth; as well as the
depth of the river and the steepness of the underwater slopes. These
slopes are generally steeper and therefore less favourable along the
eastern shore.

The recommendations provided in this report are preliminary in
pature and are intended for planning and estimating purposes only.
Some modification of these recommendations could result from a more
extensive final investigation.

P.J. Stum:'t:“ . Eng,
Foundations Engineer

M. Devata, P. Eng.
80 12 17 Senior Foundations Engineer
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RECORD OF BOREHOLE No
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RECORD OF BOREHOLE No 2

End of Borshole

_ WP 18-79-00 LOCATION _ Sta. 524-:53.:5 9.0 m Lt, Line 'R' ORIGINATED BY BeB:
7 Hollow Stem A B,
DIST .17 Hwy __ 63 BOREHOLE TYpE Ho em Auger compied BY _RB
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SOIL PROFILE SAMPLES ;a:,'é, 2 | e NGy ATION o -
5 o |35 % 20 40 so so r |owre M L) =5 | REMARKS
Qe w = ) h h ; / Z= &
= § Ay A las 2 Wp W W, 5w
AELEV. DESCRIPTION M2 & 2|29 | Q [SHEAR STRENGTH wpa e 0| T3 | GRAIN SIZE
DEPTH -& El 2| $135| % |ounconmmeo  + riewo vane| - y |DISTRIBUTION
=2 5 | EY | & |equck TRIANAL x LA vane |WATER CONTENT (%) 1%)
193.8! Ground Level w ¥ o} 10 20 30 40 50 15 30 a8 3 81 L
0,0 ,// I‘./Q GR SA
4% X
v
Organic 7‘./, Ll v | Pw 192
Silry Clay // 1.5
/] ﬁ .
Stiff ~l 2w 9 1’, —c 1.76 {0m - 3.3
b 190 , Ly = 1.024
0 /) la vg = 56 2
Firm I | Ce = 0.182
/ P £ M=t 0 1.76
o 188 le3 ,
4 \ , ) 1.71 jom » 2.8
4 s L & ' 2, = 1.314
g »4 P, =71 :ga
j Co = 0.5
185.6 /‘;_ 5185 | 2 186 °
) e
. Bilty Fine Sand N et
Lovse to Compact N ’ 184 ° 16038 1
I TTEs T
' : 182
—— "'59 8ot BBt fdidod 3 cm $poon Bouncing®
180.7 Boulders e
3.1 Refusal to Augers
Probable Bedrock 180

+3, %8 Numbars refer to
Sensitivity

20
1565 (%) STRAIN AT FAILURE
16




et rabar 3 Gt

v Transgartation sy
o Communications

RECORD OF BOREHOLE No 3
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST {SPT} N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD 51mm O.D. $PLIT BARREL
SAMPLER TO PENETRATE 0.3 INTO UNDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN BY A HAMMER WITH A MaSS OF 63.5kg, "ALLUNG
FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF 8LOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE 15 DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUDUS PENETRATION OF A CONICAL STEEL POINT | 5Vmm O.D. 60° CONE ANGLE ) DRIVEN BY 475 J
IMPACT ENERGY ON 'A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF 8LOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GRUUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

CONSISTENCY: COMESIVE SOILS ARE DESCRIBED ON THE 8ASIS OF THEIR UNDRAINED SHEAR STRENGTH (¢ ) AS FOLLOWS:
| ¢, tkea) 012 12 - 25 2550 | 50-100 | 160 - 206 | 200
vERY SOFT|  SOFT FIRM STIFE | VERY STIFF | HARD

DENSENESS: COMESIONLESS SOWLS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED 8Y SPT N VALUES AS FOLLOWS:
lN{BLOWS/O‘Jm) Q-5 5«10 10-30 30 - 50 = 50)
VERY LOOSE} (QOSE COMPACT DENSE  |VERY DENSE

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

RECOVERY: SUM OF ALl RECOVERED ROCK CORE PYECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.
MOOIFIED RECOVERY: SUM OF THOSE INTAGT CORE PIECES, 100mm«+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK GUALITY DESIGNATION (R G D], FOR MODIFIED RECOVERY, 15:
1 RQD (%) 0 -25 25 - 50 50 - 75 75 - 90 90 ~ 100

VERY POOR POCOK FAIR GOQO EXCELLENT

SPACING 50 mim 50« 300mm) 0.3m-1m | Im - .3m =3m
JOINTING  |{VERY CIOSE|  CLOSE | MOD. CLOSE]  wiDE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK
, ABBREVIATIONS AND SYMBOLS ‘
FIELD SAMPLING MECHANICAL PROPERTIES OF SOIL
55 SPUT SPOON TP THINWALL PISTON m, kpg™!  COBFRIGIENT OF VOLUME CHANGE
WS WASH SAMPLE . 0% OSTERBERG SAMPLE' c. 1 COMPRESSION INDEX
5T SLOTTED TUBE SAMPLE R ROCK CORE = ! SWELLING INDEX
B S BIOCK SAMPLE PH TW ADVANGED HYDRAULICALLY Cy ! RATE OF SECONDARY CONSOLIDATION
5 CHUNK SAMPLE P M TW ADVANCED MANUALLY <, mils  COEEFICIENS OF CONSOLIDATION
T W THINWALL OPEN F S RO SAMPLE H m DRAINAGE PATH
T, 1 TIME FACTOR
. SIRESS AND STRAIN u %  DEGREE OF CONSOLIDATION
Uy kfs  PORE WATER PRESSURE Tye  kPa EFFECTIVE OVERBURDEN PRESSURE
] PORE PRESSURE RATIO o kPa  PRECONSOLIDATION PRESSURE
kPa  TOTAL NORMAL $TRESS % kPa  SHEAR STRENGTM
! kfe  EFEECTIVE NORMAL STRESS e’ kPa  EFFECTIVE COHESION INTERCEPT
kPn  SHEAR STRESS ¢ - EFFECTIVE ANGLE OF INTERNAL FRICTION
050 kPo o PRINCIPAL STRESSES €y kPa  APPARENT COHESION INTERCTEPY
% LINEAR STRAIN ¢u -® APPARENT ANGLE OF INTERNAL FRICTION
€y % PRINCIPAL STRAINS 5 kPa  RESIDUAL SHEAR STRENGTH
kfa  MODULUS OF LINEAR DEFORMATION T, kPa  REMOULDED SHEAR STRENGTH
kPa  MODULUS OF SHEAR DEEORMATION 5, . SENSITIVITY = fFLJ,.
1 COEFFICIENT OF FRICTION r

T ammag 4Qq g

PHYSICAL PROPERTIES OF SOIL

B kg/m’ DENSITY OF SOLID PARTICLES 8 1,%  VOID RATIO €min 1% VOID RATIO N DENSEST STATE
LA kn/m®  UNIT WEIGHT OF SOUD PARTICLES n 1,%  PORGSITY y ! DENSITY INDEX =—§~’5‘—95~7~;-v-
R, ka/m’ DENSITY OF wATER w  1,%  WATER CONTENT D mm  GRAIN DIAMETER |
%, kNN UNIT WEIGHT OF WATER S, % DEGREE OF SATURATION Dy MM n PERCENT - DIAMETER

£ kg/m® DENSITY OF SOIL w, % LIQUID LiMIT g, ! UNIFORMITY COEFFICIENT

Y kN/m UNIT WEIGHT OF SOIL Wo k& PLASTIC LiMiT h m HYDRAULIC HEAD OR POTENTIAL
A kg/m’ DENSITY OF DRY 50K ws % SHRINKAGE LIMIT a m /s RATE OF DISCHARGE

73 kn/m® UNIT WEIGHT OF DRY S0IL I % PLASTICITY INDEX = W « Wp v m/s  DISCHARGE VELQCITY

Rat ka/m® DENSITY OF SATURATED SO, , L LIOUIDITY INDEX ¢ el i HYDRAULIC GRADIENT

Yigr kN/mM UNIT WEIGHT OF SATURATED SOR ' ‘e R k' m/s HYDRAULIC CONDUCTIVITY

P' kg/m® DENSITY OF SUBMERGED SOt ¢ 1 CONSISTENCY INDEX: ‘“&T',;""" j  kn/m® SEEPAGE FORCE

7' kN/m’ UNIT WEIGHT OF SUBMERGED SONL 8 ax B VOID RATIO IN LOOSEST STATE
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