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INTRODUCTION

Grade revisions in the vicihity of the above mentioned structure is under
consideration. If the existing bridge is utilized, the deck woyld have
to be raised by some 3.5 feet. A subsurface investigation was undertaken
to determine the feasibility of this proposal from the foundations aspect.

.

This report contains the results of the subsurface conditions carried oyt
in the vicinity of the above mentioned structure and our recommendations
pertaining to the allowable design load for the éxisting foundations, as
well as the related approach embankments. . ) |

SITE DESCRIPTION

The site is located 1.6 miles west of Alice on Hwy. 62, Lots 5 & 6, Concs.
8 & 9, Township of Fraser, County of Renfrew. ' |

The terrain of the area in the vicinity of’the site is flat to gently

rolling, and the surroundings is mainly brush covered with some tree .
growth. There is a gravel road Just east of the structure Jeading to few 

- cottages.

At the crossing, the Indian River is approximately 48 feet wide, and the

water depth was found to be about 6 ft. The flow velocity of the river
water is estimated to be 1 fps. R |

The existing structure is a-30 ft. single span standard rigid frame built
in 1937 and appears to be in sound condition. From the available infor-

‘mation (Dwgs. D2429-1, D2429-4 & correspondence), the existing structure is

Supported on 40' long timber piles, however, the details of the foundations
as constructed are not documented. |

FIELD AND LABORATORY INVESTIGATION

The field investigation consisted of two boreholes, each of which was

accompanied by a dynamic cone penetration test. Boring‘Was achieved by
means of a bombardier mounted hollow-stem auger machine adapted for s011
sampling purposes. Disturbed samples were obtained using a 2 inch. 0.D.
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split-spoon sampler driven in accordance to the specifications for the
Standard Penetration Test. A couple of samples of the cohesive stratum
were obtained in 3 dnch. I1.D. Shelby tubes which were hydraulically

pushed into the soil. In situ vane tests were also carried out within this
zone to determine the undrained shear strengths. Bedrock was not encoun-
tered within the depth of sampling carried out. The soil, and groundwater
conditions encountered in the borings are presented on the Record of Bore-
hole Sheets and on Dwg. 1. | | |

»

At the time of report writing the E-plan was not available. Thus, we have
prepared Dwg. 1 which shows the Tocation of the boreholes in relation to
the structure. | |

‘Laboratory tests were performed on selected samples to determine the fol-
Towing engineering properties: - : :

Natural Moisture Contents
Grain Size Distributions

Atterbérg Limits

The results of the laboratory testing are plotted on the Record of Bore-
hole Sheets. - '

SUBSURFACE CONDITIONS

In general, the subsoil at this location consists of 15 to 25 ft. thick
deposit of very loose to compact silty sand to_sdnd, followed by 28 to
32 ft. thick layer of firm to stiff clayey silt to silty clay, which in
turn is underlain by loose silty sand of at least 8 ft. in thickness.
The borings were terminated within the lower granular deposit. Dynamic
cone penetration tests were taken,to depths of 100 ft. and bedrock was
not encountered. ' |

Fi1l material of 5 ft. in thipkﬁess was encountered in the borehole which
was put down on the gravel roadway just east of the structure.

© Fi1l Material

Fi1l material of about 5 ft. in thickness was encountered in the boring
which was put down on the roadway. The upper portion of the fill material
consists of sand,‘grave1ﬁand some cobbles, while the lower portion is camw_’ﬁ



posed of clayey silt with some sand.

$ilty Sand to Sand

This deposit was encountered beneath a thin topsoil cover (6 inches) or be-
low the fill material. The thickness of this granular material varies |
from '5 to 25 ft. Standard Penetration testing carried out within this
material gave 'N' values ranging from 2 to 13 blows per foot which indi-
cates that the relative density of this deposit is very loose to compact.
Grain size distribution tests carried out on samples within this deposit
are plotted on the Record of Borehole Sheets.

1ayey Silt to Silty Clay

This deposit which varies in thickness from 28 to 32 ft. was observed be-
Tow the_granular}mater1a1 Within this layer, some pockets or seams of
silt were also present. Standard Penetration testing within this deposit
gave 'N' values ranging from 1 to 4 blows/ft. Based on the undraihed
shear strength values (Fiéld Vane Tests), it is estimated that the con- .
sistency of this deposit varies from firm to stiff. The sensitivity,
defined as the ratio of the undrained shear strength of the soil in an un-

disturbed state to that of the soil in a remoulded condition, as determined- o

by in situ vane tests ranges from 7.3 to 22.7 (Avg. 12.3) which indicates
that the cohesive stratum is highly sensitive. Due to the sensitive na-~

ture of this material, we believe that the 'N' values as obtained from the
Standard Penetrat1on Tests are not applicable in assess1ng the cons1stency

- of th1s cohesive dep051t

Typica1 Atterberg Timits and Natural Moisture Contents are plotted on the
Record of Borehole Sheets. The results indicate that the cohesive stratum
is inorganic of low to intérmediate plasticity and of high sensitivity with
the corresponding natural moisture contents consistently higher than the
Tiquid 1imit.

$ilty Sand

This deposit was observed immediately below the cohesive stratum. The
presence of a trace of gravel was evident in one of the borings. Both the
boreholes were terminated within this deposit. Standard Penetration testing
performed in this deposit gave 'N' values ranging from 7 to 10. Based on
these results, it is estimated that the relative density of this material



4,
is loose.

GROUNDWATER CONDITIONS

Groundwater level observations were carried out in the open holes during
the period of investigation and the results are shown on the Record of
Borehole Sheets and on Dwg. 1. The results show that the groundwater:
‘level is similar to the creek water level which was found to be at elev.
466.5 at the time of the investigation.

DISCUSSION AND RECOMMENDATIONS

General

-

Grade revisions in this area would necessitate elevating the deck of the
existing structure by some 3.5 feet. A subsurface investigation was car-
ried out to determine the feasibility of this propasa1 for the structure
from the foundations point of view. '

In general, the subsoil at this location consists of 15 to 25 ft. thick
deposit of very loose to compact silty sand to sand, followed by 28 to.32
ft. thick layer of firm to stiff clayey silt to silty clay, which in turn
is underlain by loose silty sand. Bedrock was not encountered within the
scope of the investigation carried out. o

Qur recommendations pertaining to the,bearing capacity of the subsoil under
the existing structure footings as well as the related approach embankments

are presented below.

Structure Foundations

The existing structure is believed to be founded on 40 ft. long timber piles
(available correspondence and Dwgs. D2429-1, D2429-4). The base of the
pile cap is at about elev. 451 and the pile tips are ‘estimated to be at
elev. 411. However, the precise details of the foundations for th1s struc- .
_ture as constructed are not documented. The diameter of timber piles are
not known. - Assuming that the friction piles have an average diameter of 12
inches (No. 14 timber piles) and are 40 ft. long with the tip of the piles
located at elev. 411, the allowable design load is 19 tons/pile..

Approach Fills

- Stability problems are not anticipated for the proposed embankment height
if constructed with 2 hprizontal to 1 vertical slopes. The portion of the



new embankment should be 'keyed' in the existing one in accordance with
current MTC practices. Major settlement problems are not anticipated.

MISCELLANEOUS

The field work for this investigation was carried out during the period
of June 11, 1976 to June 17, 1976 under the supervision of Mr. H. Shah,
Project Engineer. ' « |

. . LS
The equipment used for subsoil sampling was owned and operated by Atcost
Drilling Company. ' o ’ '

This report was written by Mr. H. Shah and was reviewed by Mr. B. Ly,
Senior Engineer. , : :

H . 5 "\C‘*J'\

" H. Shah, P. Eng.
Project Engineer

| R L_J/"”M |
B. Ly, P. End. -

Senior Engineer

BL/bp
July, 1976
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ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 1

wp__ 160-73-01 LOCATION _As_shown on Dwg. 1 ORIGINATED BY H.S. .
pist_ 9 Hwy ___62 BORING DATE _June 11 to 1k, 1976 COMPILED BY__ 1.8
DATUM Geodetic BOREHOLE TYPE __H.S, Augers & Cone Test CHECKED B'Y:ﬂz
I P & IDYNAMIC CONE PENETRATION LIGUID LHIT sy =
SOIL' PROFILE SAMPLES | £ [resistance pior PLASTIC LUMIT — o | = &
ol g 3 2040 40 d0 o | WATER CONTENT—W | 25’
eLev | alw|w | 3] 2 [SHEAR STRENGTH PSF We  wooW 2 | REMARKS
SEFTH DESCRIPTION: 'g:' S| g 3 © UNCONFINED + FIELD VANE , . y :
& 210" 17 & le ouick TRIAXIAL  x 1AB vaNE | WATER CONTENT %[ 7 ”
468.8 Ground Level ¥ £ | eLey LOO  BCO 1200 1800 2000 20 4O &0 JGR 5A 51 CL
0% i1ty sand to cpilss | 2 X
sand, trace Lo e Tss ] I
gsome gravel . .
, r ’ ‘o .
Very loose to L3 ]85 8 b 22 7h (L) .
compact . t LT L
A 17k (28)
. 150 :
R =TT | 13 71 (18)
L. 3 e ‘
2Ly vt R IEERE o
Clayey silt to //
silty clay, some 4B o R Lo
pockebs or seams // '
of silt - sensitive /’ :
' 4 01 S3 1 & ‘
. . %
Firm to stiff 4 130
. /, Y 45 1y , p— O
’
1A
/
1L , + p22.7
i 420
Ao T T L
416.8 d
52.0 . ] 101
‘Silty sand, SHITTES T T +
Trace of gravel L[ f ,
)4-08‘3 Loose 1 :.112 ey i Lﬂ‘o 5 ¢ ho 55 5
°0.5 End of Horehole F
400 .
: 390
380 L
o | T
8.8 370 -
100.01End of Cone Test

20
1545 % STRAIN AT FAILURE
10 . ’




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE ~ SOIL MECHANICS SECTION
RECORD OF BOREHOLE N¢

160-73-01

2

ORIGINATED BY H.S.

o csta e g At e s o

wp LOCATION____As shown on Dwg. 1
DIST__9 HwY _62 BORING DATE _ June 15 to 17, 1976 COMPILED BY
DATUM Geodetic BOREHOLE TYPE H.S. Augers & Cone test CHECKED BY%
) 0 JDYNAMIC CONE PENETRATION  §LIQUID LIMIT —i® =
SOIL PROFILE ’ SAMPLES E RESISTANCE PLOT PLASTIC LIMIT —w | = ?5
1 o) 2 70 do_ 80 80 10 | WATER CONTENT—.W } Z i 2
ELEV glwlw | 2] & [SHEAR STRENGTH  pgp we w w |73 | REMARKS
BEFTH DESCRIPTION 1z > | £ A |o unconpineD + FIELD VANE , , ¥ '
{27 | _] & | Quick TRIAXIAL © X LAB VANE WATER CONTENT % v
170.6] Ground level @ Z {eey oG 800 1200 1600 2000 20 Lo 60 GRSA 51 CL
TSR B e W . ,
5 Clayey silt, some A %gizir:gs Elgzzriegtérom
L g:g o o8 L2 & £4. depth ¢
Silty sand to sand |.° ,
L fETEE T E 1460 jo 78 (22)
Very loome‘ to loosze .-
0
“8 vas Eccn i RV VA
Clayey silt to e
gilty clay, some % , 51T ‘ e ] o
pockets or seams of |} +8917.5
gilt -~ sensitive £ '
1) 6 | w | pa| LbO :
AL +8=1.3
7188 |1 8lo
Firm to stiff % T8
1
]
¥ ’ hBO ’ “+l8=8.0
"
A e ss 13
// . g S’lﬁ).o
. /’ g &8 J:Lk : e o
418.6 U L2o
52 -O ) i 4 ! .
Silty sand JETTEsTIT 055432
Loose gk
10,1 A ATTEE T g ag /
80.51 End of Borehole ' 1
.
Loo 4?
)
390 é
\> '
380} Z
370&6 N
100.0 |End of Cone Test

20
15 -5
10

% STRAIN AT FAILURE

£

B




'N'= STANDARD PENETRATION RESISTANCE :

ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

PENETRATION RESISTANCE

- THE NUMBER DF BLOWS REQUIRED TO ADVANCE A STANDARD 35PLIT SPOON SAMPLER

12 INCHES INTU THE SUBSOIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES,

DYNAMIC PENETRATION RESISTANGE : - THE NUMBER OF BLOWS REQUIRED TO ‘ADVANCE A 2 INCH, 60 DEGREE CONL, FITTED
TO THE END OF DRILL RODS,

12 INCHES INTO THE SUBSOML,

DESCRIPTION OF SOIL

THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

THE CONSISTENGY OF COMESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED
IN THE FOLLOWING TERMS : ~ ’ ' .

GONSISTENCY

VERY SOFT
SOFT

FiRM
STIFF
VERY STIFF
HARD

¢ LB/SO.FT,
0 - 250
250 - 500
D0 - 1000
1000 - 2000
2000 - 4000 .
> 4000

- DENSENESS W' BLOWS / FT.
VERY LOOSE o o -4
1.00SE 4 = 10
COMPACT ' 10 - 30
DENSE ’ 30 - 80

TEAMS TO BE USED IN DESCRIBING SOILS

TRACE < 16% , SOME 10~25% , WITH 25-40% ,

uu

|43V
cp
CAU
cAD

AN

WS
§.T
AS.
c.s.

SPLIT SPOON

T.W.
WASHED SAMPLE ' TP
SLOTTED TUBE SAMPLE o 0.5
AUGER SAMPLE ' F.S.
CHUNK SAMPLE R.C.

PH
L3

TYPE OF SAMPLE

VERY DENSE L 1

> 40 % SILTY, SANDY, GRAVELLY, CLAYEY, ETC.

THINWALL VOPEN
THINWALL PISTON
DESTERBERG SAMPLE
FOIL SAMPLE

ROCK CORE

SAMPLE ADVANCED HYDRAULICALLY

SAMPLE ADVANCED MANUALLY

SOIL TESTS

Ly

UNCONFINED COMPRESSION

UNCONSOLIDATED UNDRAINED TRIAXIAL . FV.

CONSOLIDATED ISOTROPIC UNDRAINED TRIAXIAL c
" " DRAINED " s

"

n

ANISOTROPIC UNDRAINED  »

DRAINED n

LABORATORY VANE
FIELD VANE
CONSOLIDATION

- BENSITIVITY.
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COMPRESSION INDEX »

_APPARENT ANGLE OF

ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

S0IL. PROPERTIES

il AT SRR B Sl

" UNIT WEIGHT OF $OIL (BULK DENSITY)

UNIT WEIGHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF SOiL {DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

SPECIFIC GRAVITY OF SOLID PARTICLES G

VOiD RATIO

POROSITY

WATER CONTENT
DEGHREE OF SATURATION
LIQUID LimtY

T PLASTIC LIMIT

PLASTICITY INDEX
SHRINKAGE LIMIT

LIGUIDITY INDEX X ¥We

le

CONSISTENCY INDEX = ..".‘f!..ri.‘.'.’..
P

VOID RATIO IN LOOSEST STATE
YOID RATIO IN DENSEST STATE
DENSITY INDEX » Smer T8
@mox ~ Lmin
RELATIVE BENSITY Dy 15 ALSO USED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEFEICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME ‘
COEFFICIENT OF VOLUME CHANGE = ~Be
(1+e) Ao
COEFFICIENT OF CONSOLIDATION

- De
Alogws &
TIME FACTOR » fa‘f.!- { d. DRAINAGE PATH ) '

DEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE COMESION
INTERCEPFT

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

APPARENT COHESION

IN TERMS OF
EFFECTIVE STRESS

Tyv €+ 0 ton ¢

IN TERMS OF
TOTAL STRESS

SHEARING RESISTANCE,
Tpeey+ o ton

OR FRICTION
COEFFICIENT OF FRICTION
SENSITIVITY

2.
Ve

"
4

log,o or In g
189,00 or log @

t
9
v
w
M
&

Z201Mr o

o x

SIXemex ® A qqc

GENERAL

« 3. 1416

BASE OF NATUFAL LOGARITHMS 2-7183
NATURAL LOGARITHM OF &
LOGARITHM OF @ TO BASE 10
TIME

ACCELERATION DUE TO GRAVITY

VOLUME

WEIGHT

MOMENT ~

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STHRESS

NORMAL EFFECTIVE STRESS (O 15 ALSO USED)
SHEAR STRESS '

LINEAR STRAIN

SHEAR STRAIN

. POISSON'S RATIO ( L 15 ALSO USED)

MODULUS OF LINEAR DEFORMATION { YOUNGS MGDULUS)
MODULUS OF SHEAR DEPDﬂﬂAT{ON

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH_PRESSURE -

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE.

ANGLE OF WALL FRICTION

- DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIDUS
SUFFIXES IN E’.XPRESSIUNS REFERRING TO HOMMAL STHESS

ON WALLS
COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DERTH OF FOUNDATION BENEATH SROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING

TO SPECIFIC GRAVITY. DEPTH AND COMESION EYC. IN THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION,

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL
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INTRODUCTION

It is proposed to raise the grade of Hwy. 62 in the vicinity of the above
mentioned location. In order to accomodate the proposed grade, the ex-
isting structure if utilized would necessitate the deck to be raised by
some 1.5 feet. A subsurface investigation was carried out to determine
the feasibility of this proposal from the foundation aspects.

This report contains the results of the subsurface investigation carried
out in the vicinity of the above mentioned structure and our recommenda-
tions pertaining to the bearing capacity of the subsoil under the existing
structure footings, as well as the related approach embankments.

SITE DESCRIPTION

The site is located 1.9 miles west of Alice on Hwy. 62, Lots 7 & 8, Concs.
8 & 9, Township of Fraser, County of Renfrew.

At the crossing, the Indian River is approximately 30 feet wide, and the
water depth was found to be up to 4.5 ft. The flow velocity of the river
water is estimated to be 1 fps.

The relief of the area in the vicinity of the site is generally rolling,
and the environs is mainly brush covered with some tree growth. The area
on the southwest side of the structure is utilized both for residential
and recreational purposes. Rock outcrops are visible about 800 feet north-
west of the bridge site.

The existing structure is a 30 ft. single span standard rigid frame
bridge built in 1937 and appears to be in  sound condition. It is be-
lieved to be supported on spread footings at about elev. 461 (Dwg.D2428-1
and available correspondence), however, the details of the footings as
-constructed are not documented.

FIELD AND LABORATORY INVESTIGATION

The field investigation consisted of two boreholes, each of which was
'accompanied by a dynamic cone penetration test. Boring was achieved by
means of a bombardier mounted hollow-stem auger machine adapted for soil
sampling purposes. Disturbed samples were obtained using a 2 inch. 0.D.
split-spoon sampler driven in accordance to the specifications for the
Standard Penetration Test. Bedrock was not encountered within the depth
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of sampling carried out. The s0il and groundwater conditions encountered
in the borings are presented on the Record of Borehole Sheets and on Dwg 1.

At the time of report writings, the E plan was not available. Thus, we
have prepared Dwg. 1 which shows the location of the boreholes in rela-
tion to the structure.

Laboratory tests were performed on selected samples to determine their
grain size distributions, and the results are plotted on the Record of
Borehole Sheets.

- SUBSURFACE CONDITIONS

Beneath a thin mantle (6") of topsoil, is a deposit of sand with trace to |
some gravel. Both the borings were terminated within this material, and
they were sampled up to depths of 36 to 41 feet below the ground Tevel.
Standard Penetration Tests carried out in this deposit gave 'N' values
ranging from 2 to 20 blows/ft. Difficulties were encountered in sampling
since water saturated sand backed up inside the augers. This disturbance
leads to alteration of the relative density, and thus 'N' values are not
reliable. However,the results of cone penetration tests are more reliable,
and it is estimated that the relative density of this material is very
loose to compact. The dynamic cone tests were taken down to depths of 42
ft. and 72 ft., and bedrock was not encountered within the scope of the
field work carried out. The results of the typical grain size distribution
tests are plotted on the Record of Borehole Sheets.

GROUNDWATER CONDITIONS

Groundwater level observations were carried out in the open holes during
the period of investigation and the results are shown on the Record of
Borehole Sheets and on Dwg. 1. At the time of the investigation, the
groundwater level was at elev. 470.2 which was almost similar to the creek
water level (470.1).

DISCUSSIONS AND RECOMMENDATIONS

General

In conjunction with the proposed increase of Hwy. 62 grade, in the vicinity
of the Indian River, the deck of the existing structure would have to be
elevated by some 1.5 feet. A subsurface investigation was carried out to
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determine the feasibility of this proposal for the structure from the
foundations point of view. :

The subsoil consists of at least 41 feet thick deposit of very loose to
compact sand with trace to some gravel. Bedrock was not encountered with-
in the depth of sampling undertaken.

Our recommendations pertaining to the bearing capacity of the subsoil under
the existing structure footings, as ‘well as the related approach embankments

are presented below.

Structure Foundations

The existing structure was proposed to be founded on spread footings at
about elev. 461 (Dwg.D2428-1 and available correspondence), and was built
in 1937. However, as discussed previously, details of the founding levels
for the footings as constructed are not documented.

Due to the loose to compact nature of the subsoil, spread footings founded
within this material can support an allowable design Toad of 2 t.s.f.

Approach Fills

No stability problems are anticipated for the proposed embankment height

if constructed with 2 horizontal to 1 vertical slopes. The portion of the
new embankment should be ‘keyed' into the existing embankment in accordance
with current MTC practices. No major settlement problems are anticipated.

MISCELLANEOUS

The field work for this investigation was carried out during the period
of June 10, 1976 to June 18, 1976 under the supervision of Mr. H. Shah,
Project Engineer. .

The equipment used for subsoil sampling was owned and operated by Atcost
Drilling Company. This report was written by Mr. H. Shah and was reviewed
by Mr. B. Ly, Senior Engineer.
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 |

wp __160-73-02 LOCATION As shown on Dwg, 1 : ORIGINATED 8Y H.S..
pisT__ 9 Hwy __ 62 BORING DATE June 10, 1976 COMPILED BY__H,S,
DATUM_ Geodetic BOREHOLE TYPE __H,S, Augers & Corne Test CHECKED BY i
@ DYMAMIC CONE PENETRATION LIQUID LimiT mm;‘fn b
SOIL PROFILE SAMPLES E pynamc SONE I biaSHc iy | = E
Of « ol 2049 do_ o 180 | WATER CONTENT—w | Z
ELEV ' gl | w | D] ¢ [SHEAR STRENGTH we w W 2 | REMARKS
BEPT DESCRIPTION w12 > £ 8 {0 UNCONFINED + FIELD VANE - y
1217 12| 8 [ ouck reiaxian x 1ap vane | WATER CONTENT % o
473.5! Ground level o Z | ELEY , GR SA 51 CL
0.0 ?91:756-1&.—**@':““;” 1! 85 113 E
P8 85 120 |0 "
Sand, trace to CITTETIE
some gravel .
- TLTTE TS
L PETTSS TI0 ] 160
Very lovse to R O T 17 80 (3)
Co e
mpact TR ' Y
- ’ * 8 SE; 2
- 150
TR
SLEOTEETIE &
O ' 0
AT Ll
1133,0 CoHTTsE TS 0 91 (9)
40,5  fnd of Borehole
130 ¥
L20 #,j"'
K10 L<

L) .5

72.01End of Cone Test

"0 : ,
150-5 % STRAIN AT FAILURE
0



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS- ONTARIO

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE ~ SOIL MECHANICS SE(:TIC}N"

RECORD OF BOREHOLE N2 2

WP 160-73-02 LOCATION . _As shown on  Dwg, 1 ORIGINATED BY H.8,
DIST 9 . Hwy _ 62 BORING DATE _ June 18, 1976 COMPILED BY
DATUM _ (eodetic BOREHOLE TYPE _ H.S, Auwers & Cone Test CHECKED avﬁ;
SOIL PROEILE SAMPLES o IDYNAMIC CONE PENETRATION LIQUID LIMIT s =
= |RESISTANCE PLOT PLASTIC LIMIT conWp | = 55
ol « ol 3 20 40 60 g0 100 }WATER CONTENT—w | 25
ELEV @l w | 2| 2 [SHEAR STRENGTH ' we w oW 2 | REMARKS
BEFTH DESCRIPTION Elzi > | £ 8 |o unconemep + FIELD VANE ‘ oy
A EAEE G |® ouick TRIAXIAL  x 1AB VANE | WATER CONTENT % 9
471.61 Ground level » # | ELEY GR SA 51 CL
0.0 R ik @70 , '
Sand , trace - , .
to some gravel ‘: JL 4 22 .2 ' '
Loose to Gompact |- j2—o5 1 6 10 8 ()
. 1460
Y : 26 68 (6)
TR IS
50 2 \
w: . 5 ’ SS 18 ] ’
S NN § 9 8L (1)
. Lho
h36.1 CTTEE Y
355 End of Borehole
h29.6 1430 ]

End of Cone Test

20
159-5 % STRAIN AT FAILURE
10



ABBREVIATIONS 8 SYMBOLS USED IN THIS REPORT

PENETRATION RESISTANCE

W'« STANDARD PENETRATION RESISTANCE - THE NUMB!_ZH OF BLOWS REGUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
12 INCHES INTO THE SUBSOIL, ODRIVEN BY MEANS OF A 140 FOUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTARCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 60 DEGREE CONC, FITTED
TO THE END OF DRILL RODS, 2 [NCHES INTO THE SUBSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF COMESIVE SOILS AND THE RELATIVE DENSITY OR DENSEMESS OF COHESlONLESS SOILS ARE DESCRIBED
IN THE FOLLOWING TERMS :-

&

CONSISTENCY c LB/SQFT DENSENESS ‘N BLOWS / FT.
VERY SOFT 0 - 250 . {__VERY LOOSE 0o -4
“SOFT 250 - 300 LooSE 4-10
FIRM 500 - 1060 : COMPACT 10 - 30
STIFF 1000 - 2000 DENSE 30 - 50
VERY STIFF 2000 = 4000 VERY DENSE . - > 80
HARD : = 4000 \ '

TERMS TO BE USED IN DESCRIBING SOILS:- )
TRACE < 10% , SOME 10-25% , WITH 25-40% > 40 % SILTY, SANDY, GRAVELLY, CLAYEY ETC

TYPE _OF SAMPLE

88  SPLIT SPOON YW THINWALL OPEN

WS WASHED SAMPLE TH  THINWALL PISTON

§.7  SLOTTED TUSE SAMPLE ©%  OESTERBERG SAMPLE -
AS.  AUGER SAMPLE F.5.  FOIL SAMPLE

€8 CHUNK SAMPLE R.C. ROCK CORE

. PH. SAMPLE ADVANCED HYDRAULICALLY

PM  SAMPLE ADVANCED MANUALLY

SOIL. TESTS

u UNCONFINED COMPRESSION LV LABORATORY VANE

UU  UNCONSOLIDATED UNDRAINED TRIAXIAL . £v.  FIELD VANE
¢y CONSOLIDATED ISOTROPIC ONDRAINED TRIAXIAL c " CONSOLIDATION
1D " " DRAINED " ] SENSITIVITY
cau " ANISOTHOPIC UNDRAINED  w

CAD n " DRAINED "

v
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ABBREVIATIONS 8 SYMBOLS USED IN THIS REPORT

$0IL PROPERTIES

UNIT WEIGHT OF 501 {BULK DENSITY)
URIT WEIGHT OF SOLID PARTICLES

UNIT WEIGHT GF WATER

UNIT DRY WEIGHT OF SOIL (ORY DENSITY)
UNIT WEIGHT OF SUBMERGED $OIL

e
SPECIFIC GRAVITY OF SOLID PARTICLES G« -:?L
w

VOib RATIO

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LIQUID LimiT

PLASTIC LimtT
PLASTICITY INDEX
SHRINKAGE LIMIT

LIQuIDITY INDEX » KB
Ve
CONSISTENGY INDEX = W
P
VOID RATIO IN LOOSEST STATE
VOID RATIO IN DENSEST STATE

BENSITY INDEX » SmSX T8
€mox ~ €min
RELATIVE DENSITY D, 15 ALSG USED
HYDRAULIC MEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORGE PER UNIT VOLUME
- fe
COEFFICIENT OF VOLUME CHANGE = m

COEFFICIENT OF CONSOLIDATION

De

COMPHRESSION INDEX » —pwwmalu—ups
4 ‘00 to &

TIME FACTOR » 3‘12}— { d, DRAINAGE PATH )

DEGREE OF CONSOLIDATION

_SHEAR STRENGTH .

EFFECTIVE COHESION
INTERCEPT

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

APBARENT COHESION

AFPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

COEFFICIENT OF FRICTION
SENSITIVITY

IN TERMS OF
EFFECTIVE STRESS

T¢» ¢ + 0 tan ¢’

IN TERMS OF
TOTAL STHESS

Ty = Cy+ O tan

k4
e

fog, ¢ OR Ing
fog.eo or log o

t
»9

Mg E<

AXOMLEY ® 4 aqFc

Z2Oor ®

j

GENERAL

31416

BASE OF NATURAL LOGARITHMS 2-7183
NATURAL LOGARITHM OF ¢
LOGARITHM OF o TO BASE 10
TIME

ACCELERATION DUE TO GRAVITY

YOLUME

WEIGHT

MOMENT .

"FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE £
NORMAL STRESS ’

NORMAL EFFECTIVE STRESS (T IS ALSO USED )
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { 4 IS ALSO USED)

MODULUS OF LINEAR DEFORMATION ( YOUNGS MODULUS )
MODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO FOINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USEﬁ WITH VARIOUS
SUFFIKES IN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TO SPECIFIC GRAVITY. DEPTH AND COMESION ETC. IN THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE YO HORIZONTAL
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SECTION A-A

SCALE
20 10 0 20 40FT.
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