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FOUNDATION INVESTIGATION REPORT
For

, Brower Creek Bridge
Township of Glackmeyer, District of Cochrane
Road Allowance Between Con. II & III
W.0. 77-10548, Site 39E-36
Township Road, District 16, Cochrane

INTRODUCTION

A foundation investigation was carried out during the period of
December 11-14, 1977 for the above mentioned project. The fieldwork
consisted of 2 sampled boreholes by using 3% inch I.D. hollow stem
augers. This report contains the results of the field investigation.

SITE DESCRIPTION

The structure site is situated on a gently rolling terrain with
pasture land and numerous woodlots in the vicinity. Mixed deciduous
and coniferous trees make up the woodlots. Brower Creek meanders
through the area in a channel approximately 12 feet below the
existing bridge deck elevation. The height of approaches is in the
order of 5 feet.

SUBSURFACE CONDITIONS

General

Apart from the surficial layers of fill material and organimfmaterial
the subsoil was found to consist of an extensive deposit of,very’soft
to firm clayey silt to silty clay deposit. The obtained field

and laboratory test results are shown on the Record of Borehole
Sheets contained in the Appendix. The estimated stratigraphical
profile is shown on Figure 3.

Fill Material

This zone was encountered in Borehole 2 only which was put down
through the existing roadwav for a depth of 5 feet. The consistency .
is estimated to be very stiff.



Organic Material

In Borehole 2 an approximate 3 feet thick dark brown organic material
(decayed and undecayed) mixed with silt was encountered immediately
below the ground surface.

Clavey 8ilt to Silty Clay

Immediately below the fill or organic materials an extensive deposit
of clavey silt to silty clay with some sand and trace of gravel was
intersected. The lower boundary was not determined since the borings .
were terminated within this deposit, but it is estimated that the
thickness is over 55 feet. The upper portion of the stratum was
found to contain silty sand layers and/or ofqanic substances.

The engineering properties of the material as determined from field
and laboratory tests are as follows:

Range

Natural Moisture Content (%) 15—~ 58

Liguid Limit : (%) , 21- 59

Plastic Limit (%) 10- 22
Undrained Shear Strength (PSF)

Unconfined 295~322

Field Vane 150~800

Bulk Density (PCF) 105-125

Sensitivity ’ 1- 4

Grain size distribution curves are plotted on Figurel.

Based on the shear strength tests' results the consistency is
estimated to vary from very soft to firm.

Groundwater Conditions

No groundwater observation was carried out during the fieldwork.
There are two flowing wells west of the structure which indicates
artesion conditions. The source of the water is about 120 feet
below ground level. '



DISCUSSION AND RECOMMENDATIONS

General

It is proposed to erect a new 3 span structure incorporating a grade
rise of about 3 to 4 feet at this location. The existing bridge is
a five span timber trestle structure with an overall length of 75
feet and supported on timber pile bents. Many of the piles have
been cut off around water level and the bridge superstructure re-
placed since original construction.

Structure Foundation

In view of the encountered subsoil conditions it is recommended that
the new structure be supported on friction piles. The use of timber
piles appears to be the most practical solution. No. 14 timber
piles fitted with driving shoes are recommended. The embedded
length of the piles should not be less than 40 feet. 1In determining
the safe load carrying capacity (Q) the following equation may be
used:

0 = 0.3L (tons)
where L = embedded length in original ground (feet)

If any length of the piles remain over water level the entire pile
should be treated to prevent decay.

Approach Embankments

The‘profile grade of the approaches will be some 16 feet higher than
the creek bed. The approach embankments should be constructed with
2:1 side and forward slopes. In addition, it is recommended that
forward slopes be provided with 8 foot wide berms at mid-height.

Care should be taken that no bouldery material is placed at locations
where piles have to be driven. It is recommended that this portion
of the fill should not contain larger sizes than 2 inches. Rip-rap
should be placed on the slopes for a distance of 2 feet above the
observed high water level. Up to 3 inches of settlements are
anticipated.

y

P. Payer, P, Eng.
Senior Engineer

;o ,
Koy daiig
K.G. Selby, P. Eng.
Supervising Engineer
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*N' VALUE:

AN INDICATOR OF SUBSOIL QUALITY.

EXPLANATION OF TERMS USED IN REPORY

IT IS OBTAINED FROM THE STANDARD PENETRATION TEST (CS5A STD. AL19.1).

SPT 'N' VALUE IS THE NUMBER OF BLOWS

REQUIRED IO CAUSE A STANDARD 2 INCH O.D. SPLIT-RBARREL SAMPLER TO PENEYRATE 12 INCHES INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER
FOR PENETRATIONS OF LESS THAN 12 INCHES *N' VALUES ARE INDICATED AS THE NUMBER OF BLOWS

WEIGHING 140 PUUNDS,
FOR THE PENETRATION ACHIEVED.

FALLING FREELY A DISTANCE OF 30 INCHES,
'N' VALUES CORRECIED FOR OVERBURDEN PRESSURE ARE DENOTED THUS W,

DYRAMIC CONE PENETRATION TEST (CSA 91D, A119.3%: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT (2" 0.5. 60 CONE ANGLE) DRIVEN BY 350 FT-LB IMPACTS

ON 'AY BIZE DRILL RODS.

UNDISTURBED GROUND.

S0IL QUALITY:

ROCK_QUALITY:

SUILS ARE DESCRIBED 8Y THELIR COMPOSTIION AND CONSISTENCY OR DENSITY.

THE RESISTANCE TO CONE PENETRATION IS MEASURED AS THE NUMBER OF BLOWS FOR HACH 1Z INCH ADVANCE OF THE CONICAL POINT INTO THE

CONSISTENCY: COMESIVE SOILS ARE DESGRYBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH AS FOLLOWS:
| 54 tesE) 0~ 250 | 230 - SO0 500 - 1000 [1000 ~ 2000]2000 ~ 40v0] > 4000
VERY BOFT | SOFT RIEM SPIFF {VERY STIFF | HAAD

DENSENESS: CONESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF SPT "N’ VALUES AS FOLLOWS:

‘N {BLOW/FT)

0 =3

5 = 10 10 - 30 3 - 50

> 30

RECOVERY:

MODIFIED REGOVERY:

VERY LOUSE

LOUSE COMPACT DERSE

VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATUKES AND/OK STRENGTH, .
SUM OF ALL RECOVERED ROCK CORE PLECES FROM A CORING RUW EXPRESSED AS A PERCENT OF THE TOTAL LENGTH DRILLED IN THAT CORING RUN.

SUM OF THOSE NATURALLY FRACTURED CORE PIECES, 4"+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
ROCK QUALYTY DESIGNATION (RQD), FOR MODIFIED RECOVERY,IS:

Rt (%) 0 - 25 25 = 50 50 - 75 75 = 80 9¢ = 100
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SPACING A AN VAl 17 w3t 3 -1 ™1t
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REDDING VERY THIN THIN MEDIUM TRICK VERY THICK

LABORATORY TESTING

TRIAXIAL TESTS ARE DESCRIBED IN TERMS OF WHETHER

TEEY ARE CONSOLIDATED (€) OR NOT ()
LSOTROPICALLY {I) OR NOT {A)
AND SHEARED DRAINED (D) OR UNDRAINED {U)

WITH PORE PRESSURE MEASUREMENTS (BAR OVER SYMBOLS)

EG.

CTT = CONSOLIDATED ISOTROPIC UNDRAINED

TRIAXIAL WITH PORE PRESSURE MEASUREMENT
UNLESS OTHERWISE SPECIFIED IN REPORT ALL TESTS
ARE IN COMPRESSION

INDEX PROPERTIES

UNIT WEIGHY OF SOIL (BULK DENSITY)
URET WEIGHT OF WATER

UNIT DRY WEIGHT OF SOIL (DRY DENSITY)
UNIT WEIGHT OF SUBMERGED $SOIL
SPECIFIC GRAVITY OF S0LIDY

VOTIS RATIO

INITIAL VOIDS RATIO

& IN LODSESY STATE
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Soriee ™ ®
2max - & min
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POROSITY

GATER GONTENT
LIQUID Limit
PLASTIC LIMIT
SHRINKACE LIMIT
VLASTICITY INDFX = W - %p
LIGUIDITY INDEX = .fi_TiliL

[+]
CONSTSTENCY INDEX = WL>%.

[$
' uisoil
ACTIVITY = tam Soil Frachion
ORGANLG MATTER CONTENT
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5 {undutyrbnd )

SERSITIVITY = 5, (remouidnd 1

ABBREVIATIONS & 5SYMBOLS

FIELD SAMPLING

35 8PLIT Sroon n
WS WASH SaMPLE 8
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TW THINVALL OPEN %
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By
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h
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u PORE WATER FRESSURE 4
¥
u, EXCESS
i
u PORE PRESSURE RATIO
3
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k
z LINEAR STRALM
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k,
v POISSON'S RATIO v
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&
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FOUNDATION INVESTIGATION REPORT
for
W.0. 80-10525R, Site 39E-35
Township of Glackmeyer, District of Cochrane
Lots 12 & 13, Con. 1I
Township Road, District 16, Cochrane

INTRODUCTION

Warnock Hersey Professional Services Limited have been
retained by the Ontario Ministry of Transportation and Communi-
cations, under Agreement No. 4242-9081-18, to investigate and
report on the geotechnical aspects of the above structure site.
The fieldwork consisted of 3 sampled boreholes put down by means
of 89 mm I.D. hollow stem augers., This report contains the
results of the field investigation, subsequent laboratory tests
and geotechnical analyses.

SITE CONDITIONS

The structure site 1is characterized by gently rolling
terrain. Brower Creek meanders thyough the area in a channel
approximately 3 m below the existing bridge deck elevation. The
height of approaches is in the order of 1.5 m. No channel\side
slope instability is evident. The existing timber bridge is in

poor repair, and the road only in passable condition,

SUBSURFACE CONDITIONS

General

Beneath surficial layers of fill and organic materials, the sub-
soil consists of an extensive deposit of soft to firm silty clay
with some sand and traces of gravel followed at about the 16 m
depth by a firm to stiff clay deposit. Field and laboratory test
results are shown on the Record of Borehole Sﬁeets conttained in
the Appendix. The estimated stratigraphical profile is shown on
Drawing No. 8010525R-A.

Warnock Hersey Professional Services Ltid.



230-2691 _ Page Two

Fill Material (Cont'd)

Fill was encountered in Boreholes 1 and 2 which were put
down at the edges of the existing roadway. The fill material
consists of sand and gravel and is contaminated with organics.
It is estimated to be in a compact state of relative density.

Organic Material

In all three boreholes, dark brown organic silt and peat,
up to 3 m thick was encountered immediately below the ground
surface or the road fill material. N values ranged from 2 to 4
indicating a soft to firm consistency. One moisture content was
observed at 86 percent. ‘

-

Silty Clay with some sand and traces of gravel

Immediately below the fill or organic materials is an exten-
sive deposit of silty clay with some sand and traces of gravel.
The lower boundary of this deposit occurs at a depth of about 16
m., It is estimaied that the thickness of this stratum is about

14 metres,

The engineering properties of the material, as determined from
field and laboratory tests, are as follows:

. Range

Natural Moisture Content (%) 2030

Liquid Limit (%) 30-35

Plastic Limit : (%) 16-20
Undrained Shear Strength (kPa)

Quick Triaxial 10-30

Field Vane 25-80

Unit Weight (kN/m3) 20

Sensitivity 2+5

The undrained shear strength, as measured by the field vane,
increases linearly with depth from an initial value of about 30
kPa at the surface at a p/c, ratio of about 0.3. Based on
these shear strengths, the consistency of the deposit is

estimated to range from soft to firm.

Warnock Hersey Professional Services Lid.
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Silty Clay {Cont'd)

One consolidation test was carried out on a sample from the
10 m depth. This test shows the deposit to be slightly over-con-
solidated, with a compression index of Jjust over 0.2 and an
initial voids ratio of about 0.8.

Clay

At a depth of about 16 m, the silty clay deposit contacts a
clay deposit which has a varved appearance, but is not a varved
clay. It is not gritty, as the upper lying deposit is, and
exhibits a firm to stiff consistency based on marginally higher
undrained shear strengths of 50 to 70 kPa. -

Groundwater Conditions

Croundwater observations carried out during the fieldwork
{ndicate water levels comparable to the creek level. Near an
adfacent structure site (39E-36) two flowing wells were reported
in a prior investigation. These are believed to be the result of
artesian flow from depths in excess of 35 m. The existence of
similar artesian conditions at this site was not investigated.

warnock Hersey Professional Services Lid.
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DISCUSSION AND RECOMMENDATIONS

General
i Pl

It is proposed to relocate the present road on a tangent
alignment and to rechannelize Brower Creek in order to eliminate
one meander bow. This proposal results in a new bridge location
immediately to the north of the existihg location, as shown on
the plan in Drawing 8010525R-A.

Structure Foundation

Spread footings are not considered feasible due to the soft
and compressible nature of the subsoil at this site. The use of
timber piles is recommended. Timber piles should be pressure
creosote treated. In determining the safe load carrying cap-
acity, (Q), the following equation may be used for piles with
minimum butt diameters of 330 mm:

0 = 10L (kN) |
Where L = .1eng£h of pile in metres embedded in the silty clay

. stratum.

“Prior to driving of piles,'especially through new approach
fills, the underlying compressible organic deposits should be
subexcavated from within the plan limits of the new fill as per
MTC Standard DD-406. Piles driven through compacted fills may be
designed using the total length of the pile as L. Care should be
taken to ensure that the approach fill is free from gravel sizes
larger than 75 mm in areas where piles are to be driven.

Warnock Hersey Professional Services Lid.
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Structure Foundation {Cont'd)

It is recommended that all timber piles be driven to a tip
elevation of 16.0. At this elevation, the pile tips will rest on
or be close to a thin silty sand layer and as such may derive

some additional base capacity,

Approach Embankments

Approach fills will be of nominal height. However, at the
new channel location, a berm of minimum 2 metres width is recom-
mended between top of channel cut and toe of approach fill to
prevent any erosion and undermining 6? the fill forward slopes.
These slopes should also be ripwrapped, along with the channel
cut slopes below them.

New fills should be'placed on inorganic soil by stripping
off the surficial topsoil and other organic deposits. Such fills
will be stable at 2:1 side slopes for heights not in excess of 3
metres. Higher fills will reduire flatter slopes as shown in the
table below.

Recommended Side and

Fill Height Forward Slopes

Less than 3 m 2:1

3-4 m 2-1/2:1

4.5 m 3:1

more than 5 m but less Provide 3 m wide berm at mid-
than 8 m height of fill

Settlements will occur over the long term as a result of any
new fill construction. However, these should be of a tolerable
magnitude since the silty clay deposit appears to be preconsoli.
dated. Based on an estimated preconsolidation pressure value of
150 kPa, approach fills up to é m in height could be built in
theory without inducing excessive settlements; however, such
fills are likely to overstress the softer upper zones of the
silty clay deposit, thus resulting in a creep type of settlement.

¥

Warnock Hersey Professionol Services Lid,
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.

-Rechannelization

Cut slopes of 2 to 3 metres depth will be stable at 2:1 or
flatter side slopes within the silty clay stratum. It is recom-
mended that in the vicinity of the new structure, and for a
minimum distance of 10 metres on either side, the channel slopes
be protected by rip-rap. Random rip-rap consisting of 300 mm or
less sized stone should be at least 300 mm thick. For proper
seepage control a minimum 150 mm thickness of granular A, Bor C
material should be provided below the rip rap.

The new channel excav;tion material may be used to fill in the
- by-passed sections of the existing channels. However, beneath
the new road alignment, only inorganic, compacted, fill materials
should be used to infill the by-passed channels. At such
locations, any underlying stream bed organics should be removed
prior fo infilling. The side slopes of fills should be as per

the recommendations given for approach embankments.

0.H.B.D.C. Provisions

If the OHBDC provisions are used for designing this

‘structure, the following information may be useful,

Friction Piles with Tips at Elevation 16.0

Safe Capacity 100 kN
Factored Capacity at U.L.S. 150 kN
Capacity at S.L.S. Type II 100 kN

Stability Calculations

factored undrained shear strength of silty clay:

elevation: 26-20 20 kPa
elevation: 20-14 26 kPa

factored effective angle of internal friction of silty clay
.B; = 13,70

unit weight of silty clay = 19kN/m3

Respectfully submitted,

JJJJJJ

Report by B. Donofrio C. Mirza, P. Eng, | &
Manager, i
Encl. Geotechnical Serviceg

;
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST ISPT) N VALUE 15 THE NUMBER OF BLOWS REQUIRED TO CAUSE A 5TANDARD Simm 0.0 SPUT BARREL
SAMPLER 10 PENETRATE 0.3mINTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WiTH A MASS OF 63.5kg, TALLING

FREELY A DISTANCE OF 0.78m. FOR PENETRATIONS OF LESS THAN 0.3 N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED, AVERAGE N VALUE 15 DENOTED THUS N,

BYNAMIC CONE PENETRATION TEST: CONTINUGUS PENETRATION OF A CONICAL STEEL POINT {Slmm 0.0 60° CONE ANGLE) DRIVEN BY 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.

SONS ARE DESCRIBED BY TMEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

CONSISTENCY: COMESIVE 50ILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH(C ) AS FOLLOWS:

BENSENESS:

e, tkra) 0~ 12 12 - 25 28~ 50 50-100 | 100 =200} »200
VERY SOFT{ SOFT FIRM STIFF | VERY STIFE | HARD
E55 ¢ COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED 8Y SPT N VALUES AS FOLLOWS:
N (BLOWS/0.3m)] 0 - 5 5-10 10 - 30 30 - $0 > 50
VERY IOOSE| 1OOSE | 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.

MODIFIED RECOVERY:

| roD (%) 0 - 25 25-50 | 50 -75 75 « 90 %0 - 100
VERY POOR POUR FAIR GOOD EXCELLENT
JOINTING AND_BEDDING
SPACING 50mm 50« 300mm{ 0.3m - im | im - 3m > 3m
JOINTING VERY CLOSE CLOSE | MDD CLOSE]  WIDE VERY WIDE
BEDDING VERY THIN THIN MEDHIM THICK VERY THICK

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

THE ROCK GUALITY DESIGNATION {R G D}, FOR MODIFIED RECOVERY, 15!

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECH

ANICAL PROPERTIES OF SOIL

$5 SPLT SPOUN TP THINWALL PISTON m,  kpg!
WS  WASH SAMPLE 0§ OSTEREERG SAMPLE Ce |
$ T SLOTTED TUBE SAMPLE R C  ROCK CORE o 1
B 5 BLOCK SAMPLE PH T W ADVANCED HYDRAULICALLY Ct! }
€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY t:v mz/s
T W THINWALL OPEN PS5 FOIL SAMPLE H m
1, i
STRESS AND STRAIN U %
Uy kfa  PORE WATER PRESSURE o, kPa
s 1 PORE PRESSURE RATIO o ke
° kpg TOTAL NORMAL STRESS 7 ke
o’ ko EFFECTIVE NORMAL STRESS < kpa
* kfo  SHEAR STRESS ¢ -
o, 0 kPO PRINCIPAL STRESSES ey keo
€ % LINEAR STRAIN by -
€ .88, % PRINCIPAL STRAINS 1, kra
E kfa MODULUS OF LINEAR DEFORMATICN T, kP
G kb MODULUS OF SHEAR DEFORMATION s .
M 1 COEFFICIENT OF FRICTION '
PHYSICAL PROPERTIES OF S0OIL
A kg/w® DENSITY OF SOLID PARTICLES e 1,%  VOID RATIO
); kN/m? UNIT WEIGHT OF SOLID PARTICLES n 1% pOROSITY
P, ka/m’ DENSITY OF WATER w  1,%  WATER CONTENT
%, kN/m’ UNIT WEIGHT OF WATER S, %  DEGREE OF SATURATION
P kg/m DENSITY OF SOIL w % UGUID LM
Y KN/ UNIT WEIGHT OF $OIL Cow, % PLASTIC LIMIT
A kg/r DENSITY OF DRY SOIL wg % SHRINKAGE LIt
7; kn/r® UNIT WEIGHT OF DRY 501 p % PLASTICITY INDEX = W = Wp
Ao kg/m® DENSITY OF SATURATED SOIL i1 LQUIDITY INDEX - Bl A
gt KN/m® UNIT WEIGHT OF SATURATED SOIL LI
P kgfm® DENSITY OF SUBMERGED SOIL ‘e P CONSISTENCY INDEX: pr
Y kN/m® UNIT WEIGHT OF SUBMERGED SOIL Loy L% VEHD RATIO IN LOOSEST STATE |

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOUDATION
DRAINAGE PATH

T1ME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH

EFFECTIVE COHESION INTERCE®T
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COMESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH

REMOULDED SHE:& STRENGTH

+ =
SENSITIVITY = T,

L 1, % vOID RATIO IN DENSEST STATE
" ¢ e

i t DENSITY INDEX »gR2dl o
=} max ~ Emin
o mm GRAIN DIAMETER

by men n PERCENT - DIAMETER

g, ! UNIFORMITY COEFFICIENT

h m HYDBRAULIC HEAD OR POTENTIAL
g m/s RATE OF DISCHARGE

v m/s DISCHARGE VELOCITY .

i | HYDRAULIC GRADIENT

k m/s  HYDRAULIC CONDUCTIVITY

j kN/m® SEEPAGE FORCE



GFFICE REPORT ON SOOI EXPLORATION

A\ ¥ VvV 4 Warnock Hersey Profiessional Services Ltd,
rem Since 1888 3240 American Drive Mississauga Ortario LAVABS (4166787820 Telex 06-968801
RECORD OF BOREHOLE No 1 METRIC
W _ B0~ 10525 R LOCATION __STA O+ 333.5 % 2.0m Lt of & ORIGINATED BY _BD
pist .18 WY Municips! Rd  BOREROLE TYRE __Hollow Stem Auger dnd Cone Tast COMPILED  BY 47
SATUM _ Assumed DATE 1981 05 12 CHECKED BY ... .EM
- a o ] DYNAMIC CONE PENETRATION
501 PROFILE SAMPLES g | FOIRESSTANCE PLOT R fwasrc M oun] T | RemARKS
w o |28 7 20 40 b0 a0 g0 |UMT coNTew uMT 5@ A
Qe it = 2 ‘ i d : ] Wy W W, :'..)B
ELEYV SESCRIPTION g 3&; w3 %g & |SHEAR STRENGTH kPa SR S— GRAIN SIZE
ELEY Z |5 b , DISTRIBU
DEPT WS 21 F 5| '3 |o.unconRNED + FIELD VANE . ¥ B
g2 5 %U T |® GUICK TRIAXIAL X LAB VANE WATER CONTENT (%) 1%)
29.4.  Ground Level A : & 20 40 80 8O 100 15 30 45  n/mPlGR Sa st CL
Q-0 FiLL, Sand and Gravel
28.6! Oce. Draanics Compaet p:
Q-8 Frozen [/ 1183 124
“““““ " 28
orGANIC siLT aNo ZT8s | 4] L
PEAT, Occasional Stones| [ | 5T5E G
Soft to Firm g
, il alsst 5
25.6 A 26
38 5[5 3 e
688 | 2
4
1 24 b
7iss | 2
B
\?v’k:ys CLAYs dond M| !
i dina Jand am 4
Bl TW | PM %! e o }
Traces of Gravel % 9~ > 20
Grey |
Soft to Firm 9 6% 3 20 5
N
A
(R .
1 5
18
ﬁﬁﬁﬁﬁﬁ ]
Siij_v__s_mld_ “‘_ 11158 7 : 9 70 (30)
W
16
12| TW | PM
e +3
13.7 13185 a 14 o
15.7] End of Borehole
12
PROBABLY CLAY /
10
8
66 //
228 End of Cone Test
20
3, &5 Numbers refar to 15 405 {%) STRAIN AT FANURE

Sensitivity 10




OFFICE REPORT ON SOt EXPLORATION

A ¥ ¥ 4 Warnock Hersey Professionol Services Ltd.
ew Sirce 1888 3210 Arnerican Drive Mississaugo Ontario LAV 1080 (416)678-7820 Telex 06968801
RECORD OF BOREHOLE No 2 METRIC
WO__80-1052%5 R LOCATION _STA, D+ 321,85 % 2.5m Rt.of & ORIGINATED BY _BD
oisT 16 Hwy Municipal Rd, BOREHOLE Type . Hollow Stem Auger and Cone Tast COMPILED 8Y JT
DATUM . Assumed DATE 1981 .05 18 CHECKED BY ..EM
-2 [ DYNAMIC CONE PENETRATION
S50OH PROFILE SAMPLES E%’ g RESISTANCE PLOT "3 pasric Norsrove e 5% REMARKS
slel g |22 2L e e @ [N T BE] s
ELEY DESCR]PT)ON ; § & g %%ﬂ 5 SHEAR STRENGTH k Pa e A g Dc‘ssg‘r%“rgu“%léi
pEPTH - 2128 | T lo UNCONFINED  + FIELD VANE . ¥ f
12" > gu Z | QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) {%)
28.8 Ground Level % £ & 20 40 6p 80 1Q0 15 30 45 |kN/mloR SA St cL
o F 1
.3 -
O3] GRGANIC SILT AND Wbt 28
PEAT, With intermixed 1 1 J sed
Sitty Cley Seams, AL 278s 51 (
Soft »
26.3 Li L a
> pREIEE R 26
// 41858 2
§
¥ 5 Sleg | 2 4 3 it
B TW | PM]| 24| 2o, 20.0
k4 *y
SILTY CLAY AT 718% 5
With Some Sand and b 22 £
Traces of Gravel
Grey A
Soft to Firm 18188 2 ) 3 yo@
.
20
31 85 2 2 i
+*
/
¢ 4 £,2 100 kPa
10| TW | PM 18 y o 19.0 [P, 2150 kPy
4 Co20-238
Cra0.038
S“m§,°ﬁ§ ‘;.r i1 158 3 16 -]
g >
" Uizlss 7
, ( -
_ i4 3
(A DA EE Z R o
11 +
12:5
16.3
T ' .
Y
CLAY, Grey »/ 57851 2 0 3 o
Firm to Stiff / N
{(Varved Appearance) /
6/ sS| 3 A
£
e s
Z 7188 3 P
&
5.8 sligiss | 2 Moo
23.-3] End of Borehole

]

2
#3, x5 Numbers refer 1o- 5 5 19) STRAIN AT FAILURE
Sensmmy 16



OFFICE REPORT ON 501tk EXPLORATION

\ ¥ ' 4 Warnock Hersey Professional Services Ltd.
| g Since 1888 3210 Americon Drive Mississauga Ortario LAV DD (416)676:7620 Telex 06-968801
RECORD OF BOREHOLE No 3 METRIC
w o B80-i0525 R LOCATION __STA. 0+300.0 % 2.5m Rt of & ORIGINATED B8Y _B.D
oist 18 Mwy _Municipal Rd  soREHOLE TYPE _Hollow Stem Auger COMPILED BY __J T
DATUM ._Assumed pate 1981 03 13 CHECKED 8Y ...EM .
501 PROFILE SAMPLES & w DYNAMIC CONE PENETRATION
§2 g RESISTANCE PLOT > lwasmic NATURAL - F REMARKS
Limtr CENTENT LMY D
- w130 @ 20 40 80 8O 100 zZ= Py
Qe ] - z A ) L L I Wp W Wy oW
ey or @] w| 2|95 & [SHEAR STRENGTH kPo ot | 3 | GRAIN SIZE
GEPTH DESCRIPTION EIE S 138 g |ounconame v rmowane| oy [PSTRIBUTION
g1z 5 | %O | & |®QUICK TRIAXIAL X LAB VANE (%] {%}
27.7] Ground Levei mm £ ; i 20 40 60 80 Q0 GR 5A 51 CL
OO oroanic st anp |1
PEAT, Soft L L85 | 2
26.2 -1 26
1.5 1 gs | B
SILTY CLAY A 2
With Some Sand and 3.88 2 3
Traces of Gravel /’ TTesTs ¥
25.9 Soft to Firm e 24 m‘;
3.8, End of Borehole
3 5. Numbers refer to 20
+3, x? ; Numbe 15 45 (%) STRAIN AT FAILURE
Sansmmy 10




Oct 75, FF-5-21
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Ci

CLAY
w L \

ct | LEGEND
SILTY CILAY— /] SAMPLE | SYMBOL |

*0 WITH SOME SAND \ 5 .
& TRACES [OF )
GRAVEL

9 ime .
10 et S e e e et s eeit = St 4 o st i o kb b b i 8 et b b At e o1
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] 3 2 1
] * kid 4 METRIC ¢ s
2a - -FILL, Compact 34 Neous ane W uETREs & 8 2
SAND AND- GRA\ 7R Lt ERES oS o ¥ T
. OCC. ORGANICS OTHESWISE SHOWN. < =3 o
52 - - [ il sasid SR SiaTrons ane
¢ STREAM . o TRrs + e TREs
woandon] ¥ RELOCATION PROPOSED GRADF exisTING
- ™ ===30 EXET
— SO N LSS et /" Tk sibot
2n L S S o 2 W ] P srowsr Croak /,m“ 293 s
P LT T T [ TORGANIC SILT AND PEAT | ol NTCixcp] 7] a5 L imionas N Qw127
2L e e (D] A 1 Soft fo Firm ol =A™ |- .| SHTY CLAY SEAWS 4] 9eLaste H
2 to Firm 5l H s LTS SEMP, L 26
¥ v 2 k SPT
L AN o SN AA 2 .
24 dz A LA . 24
P A XTAA A
22 e — . 2 SILTY CLAY g /
) / 4 i -22
] Y L,V with some sanp anol I ; i
8 0 - ; o Ak TRACES_OF GRAVEL i . (
T ; 7 Sofi fo Firm brom . - . f
52 S— ‘ % S ’
P ] T " \_rrorosen sreeam )
| - ! RELOCATION
—_ L I
AN CONE |
14 mmm o e /4 EXA b - ta
* CURY 77 -
: 10 Firm to Stiff AR PROBABLY o von
\§ (VARVED APPEARANGE) s C LAY
L s s j X )
i - - T B
5 L T
: g A - o S g N i 2
3 g 2 - P . o ,
; . oy 2 i BM 2  ELEv. z9.220 LEGEND *
; S S e SRR - =4 (Assumed )
¢ PROFILE NAIL N 6" PORLAR STUNP @ gors Ho
1 o e - STA 042327, % Zim.Rt & e wole and cone
S S . i BM 3 ELCv. 31.037 N Blows/03m (S1d PenTest, 475 3/Blow)
P | {Assumed} CONE  Blows/0-3m (60° Cone , 875 J/Blow)
i WIST OF | COCMHRANE .
— ek SPIKE IN W.FACE HP 7.5m. Rt X wL ot time of investigation 1981 08 13|
CREEKS Twe aF Sia 0 39b g
}% LamaRCHE No [ELEATION| sTaTion ORFSET
¥ t 29.4 | 0+333.5 | 2.6m iy
“ P 2 20.8 | 04321.5 | 25m Rt
§ Bl / 3| c2nr | 013000 | 2.8m 8
Twe oFl GrackmeveR H ; ACF NORTHLAND ENGINEERING LTD PROJECT No SU-=473 DWG. 1, 90 10 08
o BROWER- CREEK CROSSING
WAF wariack Nersey
! B Protessonal Secvices (2.km North ot Hwy 574)
KEY PLAN Cimited DIST OF COCHRANE TWP OF GLACKMEYER
@E 05 . con 2 LoT 12 813 SITE 39€-35 DT 18
DATE 1981 Q€ 18 WO BO-10525KR OWG Ne BOIOS525R-A 3
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