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FOUNDATION INVESTIGATION REPORT
For
Forde Creek Bridge, Highway #11
Approximately 3.2 miles West of Junction of
Highway #11 & #663,
W.P. 37-79-00, SITE #39W-8
District 16, Cochrane, Ontario

INTRODUCTION:
This report contains the results of a foundation investigation

carried out at the sbove mentioned site. The fieldwork which consisted
of five sampled boreholes and three Dynamic Cone Penetration tests were
carried out during the period of 80-04-29 to 80-04-30. A continuous
flight auger machine mounted on a muskeg vehicle and equipped with 3.5
in. I. D. hollow stem augers were utilized to drill all sampled
boreholes. Boreholes #1, 2 & 5 were drilled from the bridge deck by

extending auger over the decks edge.

SITE DESCRIPTION
The site is located at Forde Creek some 3.2 mi. west of the junction

of Highways 11 and 663, the nearest settlement east of the site is
Hearst. The surrounding terrain is undulating and bush covered. The
vegetation consists of evergreen (Spruce) species. At the present time
there is an off road parking area at a turnaround located approximately
1000 feet east of the site but no side roads are open to travel. The
right-of-way is clear of all tree growth with no rock outcrops visible.
Hydro and Bell cables are overhead on poles at the extreme south limit.
The width of the creek along the present alignment is about 25 feet and
has a depth of up to 2.5 ft. the direction of flow is from south to

north.

SUBSURFACE CONDITIONS
The subsoil at this site within the depth of exploration was found

to consist of fill material (gravelly sand), organic silt and clay, silty
clay and glacial till. The boundaries of the different deposits are
shown on the Record of Borehole Sheets attached to the Appendix. All the
field and laboratory test results are plotted on these sheets. The
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estimated stratigraphical sections shown on Drawing No. 377900-A are
based upon these informations. A brief description of the encountered .

various soil types is given below.

Gravelly Sand (FILL MATERIAL)

Boreholes #2 and #5 which were located on the forward slopes of the
existing structure show the fill material to consist of gravelly sand,
some silt and traces of clay. The lower boundary was found to be at el.

838.5+. The releative density is estimated to be compact.

Organic Silt and Clay

Immediately below the original ground surface, in boreholes #3 and
#4 an approximate 5 to 7 feet thick very soft to firm organic silt and
clay was encountered.

Silty Clay

This deposit was observed below the fill material or at original
ground surface (BH #6) and extended for a depth of about 7 feet. The
material was found to be mainly of silt clay (low plasticity) with some
sand traces of gravel and organics. The following moisture content
ranges were established in the laboratory:

Natural : 20 - 26%
Liquid Limit 22 - 30 %
Plastic Limit: 15 - 19 %

The consistency of the overall deposit is estimated to be soft to firm.
For design purposes and undrained shear strength value of 600 PSP is
recommended.

HETEROGENEOUS MIXTURE OF SILTY CLAY, SAND AND GRAVEL (GLACIAL TILL)
Immediately beneath the above described cohesive deposits (silty

clay and organic material) is a glacial till stratum composed of
heterogeneous mixture of silty clay sand and gravel. The lower boundary
was not determined since the borings were terminated within this
deposit. The encountered maximum thickness is about 19 ft. The matrix
of this till is silty clay of low plasticity binding coarser particles.



-3 .

There are random zones where the matrix is slightly plastic. The natural
moisture content ranges between 9% and 21%. '

Standard penetration tests carried out within the deposit, gave 'N'
values ranging from 6 to 159 blows per foot. Based on these results, it
is estimated that the consistency of the stratum varies from firm to
hard.

Groundwater Conditions

No groundwater observations were carried out during the fleld
investigation. It is assumed that the groundwater level is same as the
prevailing water level in the creek.

DISCUSSION AND RECOMMENDATIONS
Existing Structure

The structure over Forde Creek comprises five spans of asphalt
paved, longitudinally laminated. treated timber decking (Total length: 76
feet) founded on six treated timber pile bents.

The structure inspection report (dated: 79 03 16) states the
following:
"Streamward creep of approach slope and front slopes under the bridge has
contributed to displacement and cracking of several piles, in various

locations of the shore span bents. There is a possibility that some
displaced piles are also broken."

In order to minimize the constant structure maintenance problems,
the following alternate proposals are being considered:

a) Repair existing structure

b) Construct a new structure

¢) Construct a C.5.P. Culvert

Our foundation recommendations pertaining to each of the proposals

are outlined as follows.



Existing Structure Repair

The performance of the existing structure may be improved by
implementing the following measures:
1. Add 12 ft. long spans to each end.
2. Regrade existing forward slopes to not steeper than 2.5:1.
3. Provide rip-rap protection from H.W.L. to 10 feet in front of
the embankment toe for the width of the structure plus 20 feet

on each side.

4. Replate damaged piles with 30 ft. long No. 14 treated timber
piles fitted with protective shoes.

New Structure Construction

A new replacement structure can be supported on steel 'H'. For
12BP53 steel 'H' piles equipped with reinforced tips the permissible load
is 50 tons per pile. The piles must be driven to or below el. 800t. The
pile driving should be in accordance with M.T.C. standard 553-10 or
553-11. As an alternative to 'H' piles, No. 14 treated timber piles
fitted with protective shoes and driven to el. 815t (east side) and to
el. 820t (west side) may be used. The frost protection requirements in
this area is 8 ft. of earth cover. |

The forward slopes should be regraded to not steeper than 2.5:1.
Rip-rap protection should be provided for the approach embankments from
H.W.L. to 10 ft, in front of the embankment toe for the width of the

structure plus 20 ft. on each side.

The fill material should not contain larger particles than 2 inches
at location where piles have to be driven. If excavations for footings
are below the prevailing water level, a dewatering scheme will be

required to form the pile caps in dry.



£.5.P. Culvert Installation

The third option to cross Forde Creek is the erection of a C.S5.P.
culvert. The size (diameter) of such culvert is governed by hydrological
considerations. In order to ensure the integrity and the future
performance of a new culvert, it is recommended that the pertinent MIC
Specifications and standards be followed. The bedding for this type of
pipe is outlined on MIC Standard DD-808A. The minimum backfill and
bedding requirements are as illustrated below.

PIPE
-~ %
\\,\;.\ l D: DIAMETER OF PIPE
Do sg' 7 GRANULAR |
72 T MAT'L
k e TOP OF BEDDING
H
T ' —4— INVERT LEVEL
o' GRANULAR
iy |
Y e BOTTOM OF TRENCH
mw~QQ +3'mma+
MISCELLANEDUS N.T.S.

The field work for this project was carried out under the

supervision of Mr. H. Tipler, Soils Engineer of the Regional Geotechnical
Section.

The equipment used was owned and operated by Atcost Soil Drilling
Inc. This report was written by Mr. H. Tipler and Mr. P. Payer, and
reviewed by Mr. K. G. Selby.
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P. Payer, P. Eng.
Foundations Engineer

K. A D™

"\ -

K. G. Selby, P. Eng.
Senior Foundations Engineer
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OFFICE REPORT ON 50ii EXPLORATION

Miriiatry of
@ Trangporiation and
Communications
Onariy

RECORD OF BOREHOLE No |

WP 37=79-00 LOCATION Sta, 1374402 o/e 19' Rt, ¢ Highway 11 ORIGINATED BY H. T.
DIsY 16 HwY i1 BOREMOLE TYPE _Dynamic Cone Pemetration Tast COMPILED BY P. B,
DATUM _Assumed DATE Aprdl 29, 1980 CHECKED BY Eﬁ .

SO PROFILE SAMPLES o ‘LLJ DYNAMIC CONE PENETRATION -
;j;'tg & RESISTANCE PLOT :usnc :‘é,’,‘;,’.j,t, LI’:I-:;D “..:@ REMARKS
= R 20 40 60 80 100 |\MT  conTent ! = 2
O|e 2122 2 AR O WO O wp W W | 54
ELEV . |8 w| 2|25] § [SHEAR STRENGTH ik 2 | cramN sizE
DEFTH DESCRIPTION |51 2| $138 | g |ounconane o+ rmovaNel o ol Y DISTRIBUTION
é z 5 |8 ‘3>..‘ ® QUICK TRIAXIAL X LAB VANE o {%)
L _Hater Leval e - w GR SA St CL

I 0.0 Water :'::i

834.5] Creek Bottom - gqc
2.5 ,/
Probably silty clay M A
%
ol _d
6.0 4 "é 830
Probably ){
(Glacial Till) 2/‘
prs 1

823.5 1y T~

13.5] End of Cone Test

+3, x5 : Numbers refer to
Sensitivity

20
15 45 {%) STRAIN AT FAILURE
10
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Mirfistry of
@ Trangportation atd
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Ontaric .
RECORD OF BOREHOLE No 2
WP 37-79-00 LOCATION a, 13 ' Re. f Hiphway 13 ORIGINATED BY _H. T,
ISt 16 . mwy 11 BOREMOLE TYPE _ Cont. Flight Auger ~ Hollow Stem snd Cone Yest COMPILED BY _E. E.
DATUM _Assumed DATE April 29, 1980 CHECKED BY :
o w DYNAMIC CONE PENETRATION
SCIL PROFILE SAMPLES £ | 3 |eesistance pior wasne NATURAC L REMARKS
- §% b 20 40 60 80 1g0 [T conrenr Lwr) 50
9 o [ = . ) 3 i { 3 Wp W W, ;3; &
fLEy BESCRIPTION dHEELIE: g [SHEAR STRENGTH PSF — SRAIN SizE
DEPTH w |ZE1 Z 1 B 1285 5 |o UNCONFINED  # FIELD VANE . r
ilz . %U & | auick TRAXAL  x aB vane WATER CONTENT (%) {%)
848.5| Bridge Deck Level g £ @ 400 800 1300 1600 2000 10 20 30 PeF_|GR 5A Si Ci
0.0 :
843
840.5) Ground Level
8.0] (Fiil Material) g 840
Gravelly Sand
£38. 5/ ¥ il ss! s o om2. 27 7 48 43 2
10.0 Organics _ WK 3
§iity Clay 12188081 = ™ 125
with sand and ¥ How
tracea of gravel A 3} TW{PH 835 Ad
% |3
Soft to Firm ‘)
i
§31.0 v
. B 1]
17.5 Het. mixture of '/‘f 4 TW L EH 830 N
allty clay, sand i1 5] ss!| 8 ““*-.\ b 8 35 47 10
and gravel ’
nd grave. y:/‘ ol sslz \\"\_
Stiff to Hard A
.
(Glacial T411) a | 825
A
M 71| es|ag o 4 32 52 12
Aol
144 820
K
M
LY
.48 | ss|es
vl
Jop 815
0 4
lsiz.0 K1 o | ss |94
36.5 ] End of borehole )
I

+3, x5 ; Numbers refer ro
Sensitivity

20
1545 (%) STRAIN AT FAILURE
10




OFFICE REPCRT ON SOIL EXPLORATION

Ministry of
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Comimutications

@
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RECORD OF BOREHOLE No 3

Sta, 1374412 ofe S59' Le. ¢ Highway 11

WP 327900 LOCATION ORIGINATED BY B. T.
DIsT 16 . HWY 1L BOREMOLE TYPE Cont. Flight Auger — Hollow Stem and Cone Test COMPILED BY P. P.
DATUM .Assuned DATE April 29, 1980 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | 1 [N SOt e o e
g2 Y ' Lmit PR Lt | =0 REMARKS
= n | 2Q | » 20 40 80 B0 100 NTENT S
Ofe n E1. 1 ] ] f ; We W w | Suw &
ELEV DESCRIPTION |8 w| 2|25 | & [SHEAR STRENGTH psr it E | GRAIN Si2¢
DEPTH A [ § B 8% % 10 UNCONFINED 4 FIELD VANE WATER CONTENT (¥ y DlSTRII.sUTION
§ Z y | BV § ® QUICK TRIAXIAL X LAB VANE {%) (%}
B38.0. Ground Level /;} : w 400,800, 1200, 16002600 20 30 per  |GR SA 81 CL
0.0 R M *
Organic silt and % 1T *¥v ro—— | 127 0 o0 (100
clay A W = §2%
Firn Wl 2| ™ | rH| 835 Wy s 48
A1.31.88 - Wp=52 %
¢ 137
J st | L o
g31.0 4
7.0t Het. mixture of EP .
gllty clay, sand and 445 88 24 830 12 38 38 12
gravel FdN P
Very stiff to Haxd [ |} e g
826.5] (Glaedal T411) ):u 6| ss 11§1'9" )
11.5] End of Borehole

+23, x5 : Numbers refer to
Sunsitivity

20
15 -5 (%) STRAIN AT FAILURE
0
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WP 37-79-00

DisT 16 Mwy 11

DATUM Aggumed

RECORD OF BOREHOLE No 4

LOCATION .........Sta. 1374+02 o)z 59° Lt. & Bighvay 11

BOREHOLE Typp Cont. Flight Auger - Hollow Stem

April 30, 1980

ORIGINATED 8Y _H, T.
compied By _ P B

OFFtCE REPCRT ON SOIL EXPLORATION

DATE CHECKED 8Y
SOIL PROFILE SAMPLES | & wi |DYNAMIC CONE PENETRATION -
‘52 g RESISTANCE PLOT pastic ATURML uoue &g REMARKS
b 20| @ 20 40 0 80 1oo -7 conrenr o 59
9 o m ﬁ o i i 1 L i Wp w WL oW &
ELEV alg| w| 2|28 & [sHEAR STRENGTH ST % | GRAIN SIZE
DEPTH DESCRIPTION b § o g 85 T |9 UNCONFINED + FIELD VANE WATER CONTENT (%) y DISTR!%UT)ON
g1z 5 | %Y | & |eouick TRIAXIAL X LAB VANE ¢ (%)
£37.0] Water Level i - i o 20 a GR SA 51 CL
0.0] Water B
835,01 Creek Bottom -
2.0 Organic silt and Edi s B 835 5 14 47 33 8
clay R w:l2% {om 13.p%
Very secft "': 21 A8} ~ o
830.5 v
6.5 Y
829.0| (Glacial TLI1)#* E(‘/ 3] ss| 20 830 2 37 46 15

8.0] End of Borehole
#Het. mixture of
gilty clay, sand
and gravel

Very Stiff

+2, x5 : Numbars refer 1o
Sensitivity

20
18 45 (%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 5

ORIGINATED By _H. T,

w e 3707900 LOCATION Sta, 1374+21 of/s 20" Lt, £ Highway 11
DIST.._ 18 Hwy__ 11 BOREHOLE Typg Cont, Flight Auger - Hollow Stem compitep sy B P
DATUM _Assumed. DATE April 30, 1980 CHECKED BY !
"t DYNAMIC CONE PﬁNEﬁATION
SOIL PROFILE SAMPLES .ﬁ_“.,, £ |RESisTANCE PloT e AT =
z| S : MosTuRe LIGUB |y REMARKS
e $6| = 20 40 40 80 100 |UMT cowrenr umT | SO
Ofw BT 2 v : Wp W w, | 5T &
ELEV BESCRIPTION Elg| w| 2|85 | & |sHEAR STRENGTH PESF LA 2 | GRAIN SIZE
DEFTH 13| 2| 3|88 & [ounconmme v mrovanel o]y |DISTRIBUTION
=12z p | ZY | & |eQUCK TRAXAL X 1AB VANE (%) (%)
842,01 Ground Level 0 - i 400 800 1200 1600 2000 020 30 pcr  JGR SA §1 €L
0.0 Gravelly sand
some silt, Traces of
clay - Compact 840
838.5| (P41l Material) 11 ssi 18 o 26 53 19 2
35 E
Silty Clay A e
Sotte Sand lelssi 7f-%
Traces of Gravel
¢ 833
Flrm B 3| TW] PH [ —_— 114
831.5
10.5 JE
Het, mixtutre of 4 830 ‘
eilty clay, sand Gl 41 88 31 o 2 20 67 11
and gravel 4B
Very Stiff to Hard L
(Glacial T111) 7 42881 2L
b
824.0 . 6| ss|ise 825 5 6 81 (13)
L5.U

End of Borehole

+3, x5 ; Numbars refer to
Sansitivity

20
15.0-5 (%) STRAIN AT FAILURE

10




OFFICE REPORT ON SOIli EXPLORATION

Mitiistry of
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Commumeations

Ontario
RECORD OF BOREHOLE No 6
WP 3719400 LOCATION Sta..1374430. o/n 8" Re ¢ Pighway 11 ORIGINATED BY _H. T,
30 Shuway
pisT 16, HWY_.. 11 BOREHOLE TYPE _Cont. Flight Auger - Hollow Stem COMPILED BY . B.
DATUM _..Ansumed DATE April 30, 1980 CHECKED BY éﬁ
. . o i DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES £y | 2 |Resistance por AT IO REMARKS
= 26| » 20 40 60 80 g0 |MMT  cowrenr tmiry 50
Gl I R OO O R wp W w | 5@ &
ELEV ESCRIPTIO ala|l w2 %g & [sHEAR STRENGTH —_— 2 | GRAIN SIZE
DEPTH bEsSC N w31 2| 5188 § |ounconmne 4 FiEwp vane WATER CONTENT (%l 7 DISTRIBUTION
£z 5 | &Y | & |eQUCK TRIAXIAL  x LAB VANE (%) %)
BAR 8L Ground Tevel e’ " w 10 20 30 GR 5A 51 €1
0.0 s8iiey clay £
Some smand, Tracves '%"
of Organics
Soft 11 s 5 U GG . 6774
834.0 835
%5 L
12] 8| 8 bt 27 26 36 11
Het, mixture of ANA °
silty clay, sand 131881 .11 830
and pravel 11"
|
Firm to Very Stiff [fpl 4| 88 6 © 4 36 48 12
4
(Glacial Ti11) 748
RN 828
- 4 - 13 30 45 12
Lyl s ) ss | 16
g 820
817.0 Wile !l ss| 32 q 828 51 13

21.5] End of Borshole

20
+3, x5 ; Numbers refer to 15 5 (o) sTRAIN AT FAILURE
Sensitivity 16




EXPLANATION OF TERMS USED IN REPORT

I’ VALUE: AH INDICATOR OF SUBSOIL QUALITY.

IT IS OKTAINED YROM THE STANDARD PENETRATION TEST (CSA STD. ALl19.1).

SPT 'N' VALUE 18 THE NUMBER OF BLOWS

REQUIRED REQUIRED 10 CAUSE A STANDARD 2 INCH 0.0, SPLIT-BARKEL SAMPLER TO PENETRATE 12 INCHES INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER

WEIGHING 140 POUNDS,
FOR THE PENETRATION ACHIEVED.
b IC CONE PENETRATION TEST (CSA STD. A119,3):
ON 'A' SIZE DRILL RODS.
URDISTURBED GROUND.

FALLING FREELY A DISTARCE OF 30 INCHES.

FOR PENETRATIONS OF LESS THAN 12 INCHES 'N' VALUES ARE INDICATED AS THE NUMBER OF BLOWS
"R VALUES GCORKECTED FOR OVERBURDEN PRESSURE ARE DENOTED THUS bR

CONTINUGUS PENETRATION OF A CONICAL STEEL POINT (2" O.D. &0 CONE ANGLE) DRIVEN BY 350 FP«LB IMPACTS
THE. RESISTANCE 10 GONE PENETRATION IS MEASURED AS THE NUMBER OF BLOWS FOR FACH 12 INCH ADVANCE OF THE CONLCAL POINT INTO THE

SOIL QUALLIY: $OILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSITY.
CONSISTENCY: COMESIVE SOILY ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH AS FOLLOWS:
| Sy (rsp) 0~ 250 | 250 « 500 |500 - 1000 {1000 - 2000{2000 ~ 4000] > 4000
VERY SOFT | GGFT FIRM STIFF | VERY STTEF |  RARD
DENSENESS: COMESIONLESS SUILS ARE DESCRIBED ON THE BASIS OF SPT 'S’ VALUES AS FOLLOWS:
Prwt cmowrn| o0-3 5 - 10 10-30 | -5 | > 50
JVERY LOOSE LOOSE COMPACT DENSE VERY DENSE
ROCK QUALYTY: ROUKS ARE DESCHIBED BY THEIR COMPOSITION AND STRUCTURAL FPEATURES AND/OR STRENGTH.

RECOVERY:
HODIFLED RECOVERY:

ROCK QUALITY DESICGNATION (RQD), FOR MODIFIED RECOVERY, ISt

SUM OF THOSE NATURALLY FRACTURED CORE PLECES, 4™+ IN LENGYH EXPRESSED A8 A PERCENT OF THE LENGTH OF THE CORING RUN.

SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH DRILLED IN 'THAT CORING RUN.

THE

EARTH PRESSURE TERMS

COKFFZ{VCIM OF PRICTION
ANGLE UF WALL FEICTION
COEFFICIENT OF EARTH PRESSURE AT REST
COEFFICIENT OF ACTIVE EARTH PRESSURY
CORFFICIENT OF PASSIVE EARTH PRESSURE
ANGLE OF INCLINATIOR OF SURCHARGE
SLOPE ANGLE~BAGKFACE OF

ANGLE OF SLOPE 8

BEARING CAPACITY FACTORS

-l

DEFTH OF FOOTIHG
FOUTING DIMENSIONS

HYDRAULIC TERMS

HYDRAULIC HEAD OR POTENTIAL
WATE OF DISCHARGE

VELOCITY OF PLOW

HYDRAULIC GRADIENT

SEEPAGE FORCE PER UNIT VOLUME
COEFFICIENT OF VISCOSITY
COEFPICIENT OF WYDRAULIC CONDUCTIVIIY
k IN HORIZOWTAL DIRKECTION

k IN VERTICAL DIRECTION
COEFYICIENT OF VOLUME CHANGE
CORFYICIENT OF CONSOLIDATION
COMPRESSION INDEX
RECOMPRESSION INDEX .
DRATHAGE PATH DISTANCE

TIME YACTOR

DEGREE OF CONSOLIDATION
OVERCONEOLIDATION RATIO (OCR)

TS, D=2 | 25-50 | s0~75 | 75-90 | 0~ 100
VERY POOR |  POOR FAIR GooD EXCEGLENT
JOLNTING AND EEDDING:
SPACING 2 et -3 |8 e | =10
JOINTING  [VERY CLOSE | CLOSE  |wop. CLOSE | WiDE VERY WIDE
BEDDING | VERY THIN | THIN MEDIDM THICK  {VERY THICK
ABBREVIATIONS & SYMBOLS
LABORATORY TESTING FIELD SAMPLING
TRIAZIAL TESTS ARE DESCRIBED IN YERMS OF WHETHER § & SPLIT SPOON u
THEY ARY CONSOLIDATED (G) OR MOT (1) WS WASH SAMPLE 8
ISOTROPICALLY (1) OR NOT (A) 5T SLOITED TUBE SAMPLE
AND SHEARED DRAINED (D) OR UNDRAINED (U) B S5 BLOGK SAMPLE kg
WITH POHE PRESSURE MEASUREMENTS (BAR OVER SYMBOLS) €5 CHUNE SAMPLE ¥,
BG, CIU = CONSOLIDATED ISOTROPIC UNDRAINED T W THINWALL OPEN %
TRIAXIAL WITH PURE PRESSURE MEASUREMENT TP THISWALL PISTON P
UNLESS OTEERWISE SPECIFIED IN REPORT ALL TESTS 0% OSTERBERG SAMPLE i
ARE TH COMPRESSTON F§ FOIL SAMPLE ur
RC ROCK CORE B
FH T, ADVANCED HYDRAULICALLY
PY T.N. ADVANCED MANUALLY Ny ¥l
| Ki
B,L
INDEX PROPERTIES | STRENGTH PARAMETERS
Y UNIT WEIGHT OF SOIL (BULK DENSILTY) o ANGLE OF SHEARINC RESISTANCE
Y  UNIT WEIGHT OF WATER i g PEAR SHEAR STRENGTH
Yy  UNIT DRY WEIGHT OF SOTL (DHY PENSITY) % RESIDUAL SHEAR STRENCTH
Y uNt WEIGHT OF SUBMERGED SOTL ¢ CORESYON INTERCEPY
G,  SPECIFIC GRAVITY OF SOLIDS o) O3 Ty NORMAL PRINCIPAL STRESSES "
e VOIDS RATIO u PORE WATER PRESSURE - 8
e,  INITIAL VOIDS RATIO U, EXCESS 1 v
1
@y © TN LOOSEST Stare : Y, PORE PRESSURE BATIO
8, @ IN DENSEST Srave ) 9, UNCONPINED COMPRESSIVE STRENGLH 3
D, RELATIVE DENSITY = m&"m s UNDRATNED SHEAR STRENGTH i
8 POROSITY € LINEAR STRAIN x
¥ VATER CONTENY Y SHEAR STRATN y
w,  LIQUID Lpert v POLISSON'S RATIO k"
v,  PLASTIC LpMIT 5 MODULUS OF ELASTICITY "o
v SHRINRAGE LINIT e MODULYS OF SHEAR DEFORMATION v
I,  FLASTICITY DNDEX « %~ “p k, MODULUS OF SUBGRADE REACTION %
1l
1, LIQUEDITY TNDEX = .!’..,';EL ' w0 STABILITY COEFFICLENTS %
. d
I, CONSISTENCY m:mx - ..‘."'.LEL AB PORE PRESSURE COEFFICLENTS
; 1
A, deroviry e yprbethil o Nomy: EFFECIVE STASSS PALAMETISS AR v
"= DENOTED BY USE OF APOSTROPEE
Om  ORGANIC MATYER COMTENT g?m THE SYMBOL, TEUS: v
w EFFECTIVE ANGLE OF 0
S,  DEGREE of smumul . ggmggz gzg‘xrsw:cm ¥
s sEusTIIVITY = 59 {undisturbud } TIVE NORMAL STRESS

$, {remauided }



MNETRY OF TRANSPORTATION AND COMMUMICATIONS, ONTARIG PR-D.R0G {Farmarty ON-MT-308 T4-10)

REF No E~3073-1:

a\ 3
1 x
H o
4| *
‘f
i
o >4 >
< < 4
il |
, ‘ £ =
2
~—To Longlac
[ ! F o IML T FAY [ 11 —
1 " HWY H
H To Hearst —»-
B
£ s
)
%
“A
840 860
850 850
GRAVELLY SAND[FiLL)
SOME SUT TRACES OF CLAY
- 840 S 3 840
Compact 2
/ITH TO SOME SAND
- A i
: 77 4 AR as A A
- A A A T AT Al A
820 A Aol e éfz;tr%e{r’o; 820
./ 1 ‘j’;lﬂ"f CLAY, 5AND & GRAVEL
10 4 “Stiff to Hu@ {Glacial Tifi} 810
o = [=
300 g § é BOG
790 : = 790
G PROFILE HWY 1i
SCALE
0 16 © 20€T
a3 & 6 34 ¢
855 - ? ERAEV SR # 850 .?‘ aaé ‘
Ymsm‘g SAT j8 CLAY e nt /. S St TRACES OF €AY cﬂ‘?mlg ?f}; &iﬁ‘“ .

s : 4 g - L (EHL _MATERIAL] ss50 pso)\Yery Soft to Fim §*~a 850
kad S 7E CONE o
ﬂﬂ—-&egﬁ—g—u—g—&” = CErA *i"?“c‘ia TS by 540 40 il S 540
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