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EXPLANATION OF TERMS USED IN REPORT 2

"H' VALUE: AN INDICATOR OF SUBEOIL QUALITY. 1T 1$ OBTAINED FROM THE STANDARD PENETRATION TEST (CSA $TD. AL19.1). 3PT 'N* VALUE 15 THE NUMBER OF BLOWS
REQUIRED 10 GAUSE A STANDARD 7 INCH 0.D. SPLIT-BARREL SAMFLER T0 PENETRATE 12 INCHES INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER
WELIGHING 140 POUNDS, FPALLING FREELY A DISTANCE OF 30 INCHES. FOR PENETRATIONS OF LESS THAN 12 INCHES 'N' VALUES ARE INDICATED A% THE MUMBER OF BLOWS
FOR THE PENETRATION ACMIEVED, °N' VALUES CORRECTED FOR OVERBURDEN PRESSURE ARE DENOTED THUS W. .

By CONE PENEIRATION TESY (CSA $TD. A119.%): CONTINUOUS PENETRATION OF A CONLCAL SIEEL FOINT (2" 0.D. 60 CONE ANGLE) DRIVEN BY 350 FI<LB IMPACTS
ON TA" SIZE DRILL ROPS. THE RESISTANCE TO CONE PENETRATION IS MEASURED AS THE NUMBER O BLOWS FOR EACH 12 INCH ADVANCE OF THE CONICAL FOLNT INTO THE
UNDLSTURBED GROUND. . .
SOIL QUALYTY: 'SOILS ARE DESCRIBED BY THEIR COMFOSITION AND CONSISTEWCY OR DENSITY. _

CONSISTENCY: COMESIVE SOTLS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH AS FOLLOWS:

v

i 5 s 0 - 256 | 250 - 500 {500 - 1000 1000 ~ 2000/2000 - 4000| > 4000
VERY S0FT |  S0PY rraM STIFY  |VERY STIFF |  HARD

DENSENESS: COHRSIONLESS S0ILS ARE DESCRIBED ON THE BASIS OF SPT 'N' VALUES AS POLLOWS:

I's' (mowrrnyl o0- 3 5 - 10 10-30 | 30350 | > 50
VERY LOOSE |  LOUSE COMPACT PENSE  |VERY DENSE

ROCK QUALITY: ROCKS ARE DESCRIBED KY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/OR STRENGTH.
RECOVERY: SUM OF ALL RECOVERED ROCY CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENY OF YHE TOTAL LENGTH DRILLED IN THAT CORING RUN,

s

MODIFIED KECOVERY: SiM OF THOSE RATURALLY FRACTURED CORE PIECES, 4™+ IN LENGTH EXPRESSED AS A PERCENY OF THE LENGTH OF THE CORING RUN. THE
ROCK QUALLIY DESIGRATION (RQD), FOR MODIFIED RECOVERY,IS:

L mp (D) 0-35 | 25-50 | 50-75 | 7590 {90 - 100
VERY FOOR |  POOR FALR COOD | EXCELLEWT
AQINTING AND REUDING:
SPACING 2n ezt |1t -3t a0t | o> 10
JOINTING VERY CLOSE CLOSE Iﬁﬂﬁ. CLOSE WIDE VERY WIDE
seppyse | vERY rarw | Terw | MEDIUM TRICK  |vERY TBICK

ABBREVIATIONS & SYMBOLS

LABORATORY TES_TING FIELD SAMPLING EARTH PRESSURE TERMS
TRIAXIAL TESTS ARE DESCRYSED IN TENMS OF WHETHER $§  SPLIT SPOON i COEFFICLENT OF ¥RICTION
THEY ARE CONSOLIDATED (C) OK WOT \ PR
© @ ASH SATLE ] ANGLE OF WALL YRICTIOR
ISOTROPICALLY (I) OR NOT (A) ST SLOTTED TUBE SAMPLE
ARD SHEARED DRAINED (D) OR UNDRAINED (U) B 5  BIOCK SAMPLE ky COEFFICIENT OF EANTH PRESSURE AT REST
WITH POHE PRESSURE MEASUREMENTS (BAR OVER SYMBOLS) €S CHUNK SAMPLE X, COEFFICIENT OF ACTIVE EARTH PRESSURE
g6, CIU » COMSOLYDATED ISOTROPIC UNDRAINED TW  THINWALL OFEN x CORPEICIENT OF PASSIVE ARTH PRESSURE
TRIAKIAL WITH PORX FPRESSURE MPASUREMENT TP THLWALL PISTON ] fzj

UNLESS OTHMIWISE SPECUFIED IN HEPORY ALL TESTS - D5  OSTERRERC SAMPLE 1 AWGLE OF INCLIRATION OF SURCHARGE
ARE TN COMPRESSTON FS POIL SAMPLE w SLOPE AHGLE-BACKEACE OF m@

' RC  RoCK Conz ' B ANCLE OF SLovE A8

PH O T.W. ADVANCED HYDRAULICALLY

PN TN, ADVANCED MANUALLY %288, BEARTNG CAPACITY FACTORS

B, DEPTH OF FPOOTING
N B.L FOOTING DIMENSIONS
INDEX PROPERTIES STRENGTH PARAMETERS
b4 UNET WELGHT OF SOIL (BULK DENSITY) o ANGLE OF SHEARING RESISTANCE
Yw  UNIT WEICHT OF WATER T PEAR SHEAR STRERCTH )
Yy  UNIT DRY WEIGNT OF SOIL (DRY DENSXTY) Ty RESIDUAL SHEAR STHENGIH HYDRAULIC TERM
Y UNIT WEIGHT OF SUBMERSED SOIL ¢ COMESTON THTERCEFT
G,  SPECIFIC CRAVITY OF SOMIDS 0,70 AL TRcwcteAL STRESSES b HYDRAULIC HEAD OR POTENTIAL
& VOIDS RATIO u PORE VATER PRESSURE q  EATE OF DISCHARCE
e, TNITIAL VOIDS BATIO . EXCESS © v VELOCITY oF YLV
8, ¢ INLOOBESY STATE " POKE PRESSURE RATIO {  HYDRAULIC CRADIENY
o * LN DENSESY SYATE : N UNCORPINED CONPRESSIVE STRENGTH 3 SEEPAGE FORCE PER UNIT VOLUME
D, RELATIVE DENSITY » ¥l , UNDRAINED SHEAR STRANCTS ‘4 CORFFICIENT OF VISCOSITY
u POROSLTY ‘ LINEAR STRAIN k  CORFFICIENT OF HYDRAULIC CONDUCTIVITY
v UATER CONTENY ¥ SHEAR STRALS %, k IN HORIZONTAL DIRECTION
» LIQUID LIMIT ’ " POISSON'S HATID k, k IN VERTICAL DIRECTION
v,  PLASTIC LDMT E MODULUS OF ELASTICITY w, COEFPICIENT OF VOLUME CHANGE
v, SEEINKAGE LTNIT ¢ MODULUS OF SHEAR DEPOMATION ¢, CORFFICIENT OF CONSOLIDATION
1, FLASTICITY INDEX = ™~ #p k, ODULUS OP SUBGRADE REACTION €, COMPRESSION TWDEX
1, LIGUIDIIY INDEX w :_;;:g_ ’ Bon STABILITY COLFFICIENTS ¢, RECOMPRESSION ISDEX
1, m;sf‘rm m'o:x - .‘."L% AB PORE PRESSURE COEFFICIENTS d  DRAIHAGE PATH DISYANCE
I RS s e BOTE: EFFECIIVE STRESS PARNGITERS MRE . v T TAOTOR
On  ORGANIC MATTER CONTENT ' w,é’m ArosTROPRE U DEGREE OF CONSULIDATION
5,  DEGREE OF SATURATION ?@m&'@'ﬁ or 0, OVERCONSOLIDATION RATIO (0CR)
s SENSITIVITY = Sy {wadisturbed ) O = EFFECYIVE NORMAL STRESS

5, [ramoyided }



EXTENDED CASAGRANDE 50iL CLASSIFICATION SYSTEM
HELD IDENTIFICATION PROCEDURES
{ERCIUDING m.;acus ARGEN Tkt 7Smam {3 INCHEST AND BASING PRACHONS O ESTMATED #asS b 2‘:" TYPICAL NAMES IFN:FEOR{ME EM;?N :iis.é?gisfo LABORATORY CLASSIFICATION CRITERIA
& 4] .
3 . £ WIDE RANGE [N GAAIN SiZE & SUBSTANTIAL AMOUNTS o | MELL GRADED GRAVELS. eRAvEL-SAND IVE FYPE KANE, IF NECESSARY § et 1'9-‘“.' GEEATER THAN &
2 g 3| & UF ALL INTERMEDIATE PARTICLE GIZE MIXTURES, LITTLE OR N0 FINES. INDLCATE APPROX, T OF sang ¢ 53 E Cer .é’.f._s!;:_; SETWIEN ONE ARD 2
bl W . .
H b YEL: MAX, SIZ£: ANGULARFTY aty
g luwn® = 2 E§ | PecoouINaRTLY ONE SIZE O & RANGE OF Sizes POORLY GRADED SRAVELS. GAAYEL-SAND Tﬁnc; CORDITION, & HARDMESS . z % " | MOT NEETING ALL GRADATION REQUIAGRENTS FOR G
-t - e - : ’ ERE
s ju 8 § SiG = |wiTH SOME INTEAMEDIATE SIZES HISSiNG | 6P | MIXTURES. LITTLE OR HO FIugs GF TME COARSE GRAINSS LOCAL §532 ]
ws lx gawb G oR GECLOGIC MAME § OTHER £8 %
51 |8 Z=T[E gy, |wowruasic ris (ror ;”"‘""‘“ Lok g | SETY GRAVELS, POORLY GAADED GRAVEL™  [perrinews pescRistrve é: g i | ATTERBERG LINITS BELON L\oove ey ing wit 1,
9;- 2 zg 3“.,2 g s PROCEDURES SEE ML BELOW SAND-SELTY KINTURES INFORMATION: B SYMBOL [N g%‘, E & ?;};Iii OR Iy LESS BETVEEN & AND 7 ARE
z cisZ 2k : SAENTHES IS o= :
E‘;g £31 2% F 28 louasric Fines (FoR 1EMTIFICATION PRGCEDURES CLAYEY GRAVELS. POORLY GRADED GAAVEL- ' ges $ [ ATTERBERG LINITS ABOVE | BORDERLINE CASES
%. Tiafg 3 €2 foe o beow BC | SAMD-CLAY MIXTURES. ; s § a "ﬁi"; WitH Ly GREATER REQUIRING USE oF DuAL
THAN
o o n ¥e8 % a4 3 PU—PT
hﬁj s 2 WIGE RANGE LN GRAIN 5IZES & SUBSTANTIAL WELL GRADED SANDS. GRAVELLY SANDS. FOR UNDISTORBED SOILS ASD E- g EE = 5, : Cus —§f§-= GRLATER THAN &
2
B2 23 : = ARDUHTS OF ALL INTERMEDIATE PARTICLE Sizes S | LITILE OR WG Fines jinFommtion on steaielcanion) Sf L B2 44 i G R aerwern ont ano 3
3 = =3 T DESREE OF COMPACTRESS P .
ég “ g x § £ & | rtDOMINARTLY ONE SIZE OR A WANGE OF SIZES POORLY GRADED SAMDS. GRAVELLY SAKDS; EMENTATION, MOISTURE Hizg § & ’if ]
3: &% g'ﬁ o 3 [WiTH SOME INTERMEOIATE S1ZES MISSING - 5P | LITTLE OR WO FIRES L OND1T10KS & DAATNAGE S § g 3 & § Bi] %07 HEETING ALL GRADATION REGUIRENENTS FOR Sn
. i S =
8o Z 553 - CHARACTERESTICS, glg8s,
513 $.7F 4 HOK-PLASTIC FINES {FOR (DENTIFICATION SILFY SANDS. POGRLY GRADED SAND-SILT SLEST 2 pgl] [ arrensens comims 0Ron fiuon aeuing i 1
H gl : 1 5 & | SROCEDIMES SEE ML BELOW) S| MixTuRES ol £8 = A-LIKE OR Iy LESS BEYNEEK & kD 7 ARE
il i B2 5y " B2 o FIN[many SORDEALINE CASES REGUIR~
~ ¥ FESBs 13 Bl E o™ 5 F R TATTEABERG LINITS ABOVE | SORDEALINE
- - w oo § & & E JPLASTIC FINES (FOR [DENTIFICATION PROCEDURES CLAYEY SANDS. POORLY GRADED SARD-CLAY “ el
£ § £5= £ S EES G BT FaLIEwiTh to GREXTER | ING USE OF Dokt SYHEGLS
§9 § Em x “ [SEE cL BELOW) KEXTURES ﬁ & 5 g 3 g § o n;_m? » ‘
. Sy N
g IDENTIFECATION PROCEDUHES ON FRACTION v
E w (w0, 40 siEve sizel} b3
«
g DRY STREWGTH BILATANCY  [roushness (cou- £
§ (cRusning (REACTION 10 | siSTemcy NEA =
- T S Y TR . g
uE [
=X INGREANEC SILTS & SANDY SILTS oF
w o
s HRE Gulck Hane M | scisne pLasTICHTY. 80CK Froue SIVE TYPE NaNE. 1F Necessary, ] 2
EM ] IHOICATE DEGREE § CHARACTER | of
= £ CLAYEY S1LTs (iMORGASIC). GRAVELLY F PLASTICEYY. AnmOuNT & >
-
%§ s ] NEDIUR 70 Hick | MONE TO VERY Inepion b | cuavs. SaMDY CLAYS. LEAW CLAvs MU SEZE OF COARSE GRAINSS &
wi g = SLow KOLOUR 5k WET CONDETION, §
- ¥ 5
g 28 ORGANIC SELT OF LOW PLASTICITY. GO0UR . LF ANY. LOCAS OR g
Rz if ¢ - ::;f: b S FLIGHT % | oReaNIC SANDY SILTS kiEcL0G1c ManE & otneR ) 51
afzl < . PERTINENT DESCRIPTIVE INFOR- | w /
<
wizl o MONE TO SLIGHT | $0OM To UICK |SerskT Wi | INORGANIC COMPRESSIALE SILTS OR SILEy ::;::: H:s::"“ " g e
2 o § FINE SANDS WiTH SOME CLAY OF REDLUM . o " b
o z [ FLASTECIYY -] - Ve
9 < £ 5 SILTY CLAYS (INORGANIC) OF MEDIUM Aelbontnts S a0 ‘{ § “ e
L3 - o«
Wy W -‘a HIGH NGHE MED I TG WiGH Jc3 Y [INFORMATION OM STRUCTURE. § 10 o
Z: jor’ g LA ISTRATIFICATEON. CONSISTEMCY x - R
“31 4 sk {8 INDISTURBED & REmuLDED {3 g . P
3 * g SLIGHT To VERY SCow SLIGHT o1 | QRGAKIC SILYY CLAYS OF MEDHM STATES. MOISTURE & DRAINAGE H v
e = HED1iM PLASTICITY camp1TIONS, // o or on
<
] INGRGANIC SILTS, HIGHLY COMPRESSIBLE N o [ o
T S0 . S_—
z B ;:;ﬁ: ° T3 NOHE  pEDtun M | icAcEOUS OR DIATOMACEOUS FINE SANDY T | T
L - OR SILI¥ $OILS. ELASTIC SILTS LRI ik %
£ £3 ; sLaST
£ BEGH TO VERY | nONE H ’ ICLTY  CHART
§ = o 1ok o '::;’:J::““"“’ OF HiGit PLASTICITY, FOR (ABOMAIORY COASSIICATION OF TINE GRAINED SOKS
-
£5
+ g KEDIWNS TO HIGH | WONE TO VERY JSLIGwT To OK | ORGANIC CLAYS OF WiGH PLASTICITY
scom MED [
HIGHLY ORGANIC SOILS READILY (DENTIFIED BY COLOWR. DUCGR. 5P0MGY Pt PEAT & OYHER MIGHLY ORGAMIC SOILS
FEEL & FRESUENTLY BY FIRROUS TEXTURE :

BUUMOARY CLASSIFICATIONS:

SOILE POSSESSING CHARACTERISTICS OF TWO- GAGUPS ARE DESIGRATED BY COMEINATIONS
OF GROUF SYMBOLS. FOR EXAMPLE GW-GC. WELL GRADED GRAVEL-SAND MIXTURE WETH CLAY MINOER



FOUNDATION INVESTIGATION REPORT
For
Front Street Overpass and CNR Overhead

W.P. 347-65-02/03, Site 14-363
Hwy. 402, District 1, Chatham

INTRODUCTION

This report contains the results of a foundation investigation
carried out for the above project. Fieldwork consisted of 11
boreholes advanced during the period of April 28 to May 11, 1977,
utilizing a CME75 auger machine mounted on a muskeg vehicle. Hollow
stem augers were employed for all boreholes, in two of which

bedrock was proven by recovering BXL size rock core samples by
coring within the hollow stem augers.

SITE DESCRIPTION

The site is located on existing Highway 402 approximately 1 mile
east of the Blue Water Bridge over the St. Clair River.

The residential community of Point Edward is located to the north
of the site while the commercial heart of Sarnia is situated just
a short distance to the south. Land use immediately to the east
is industrial while to the west there is informal parkland.

Physiographically, this area is referred to as the Huron Fringe.

It consists of sand beach deposits resulting from glacial lakes
Algonquin and Nipissing, as well as present Lake Huron. ' The terrain
is flat with the exception of 3 to 4 foot beach ridges in areas

not subject to agricultural production.

Highway 402 in this area consists of 4 traffic lanes, as well as
short exit and entrance lanes in the area of Front Street. It
has gravel shoulders and a grass median with a guide rail running
down the centre of the median. A Canadian National Railway spur
Tine runs parallel to Front Street and crosses Highway 402 at a
level crossing. '



SUBSURFACE_CONDITIONS

General

The overburden consists of a shallow deposit (6 to 15 feet) of
sand overlying in excess of 100 feet of clayey silt and silty
clay which in turn is underlain by a second thin layer (5 to 10
feet) of sand. Under this approximate 125 feet of overburden
black shale bedrock was encountered.

Deposit boundaries are shown in the Record of Borehole Sheets
which are contained in the Appendix of this report. The locations
and elevations of the borings, as well as an inferred subsoil
stratigraphy are shown in Drawings Nos. 14-363A-2 and 14-363B-2
of the Contract Drawings. |

Sand

Lake Huron and its glacial ancestors have produced extensive beach
deposits at Lake Huron's southern tip. At the structure site

this sand deposit ranges in depth from 6 to 10 feet. Incorporated
within the sand deposit are pockets of material with high silt or
gravel contents. Standard Penetration 'N' values ranged from 2
to 40 but are generally between 5 and 25 indicating a loose to
dense deposit. -

Clayey Silt, Some Sand, Trace of Gravel

This layer, extending over the entire site, varies from 40 to 50
feet in thickness. Its upper 6 to 10 feet shows desiccation and
has a very stiff consistency as indicated by Standard Penetration
~ 'N' values which range up to 30 blows per foot. The undrained
shear strength is estimated as being between 2000 and 4000 pounds
per square foot. It is noted that this desiccated zone decreases
in strength and thickness moving from east to west. Below the
desiccated zone the undrained shear strength gradually decreases
from 2000 to as low as 800 and then increases to between 1000 and
2000 in the lower part of the deposit. Isolated areas of higher
strength are found in association with thin sand seams scattered
thrbughout the deposit. Moisture content increases from a Tow

to 12 percent in the desiccated zone to as high as 25 percent at
the Tower boundary.



Silty Clay, Trace of Gravel

This deposit located below the clayey silt is 50 to 60 feet in
thickness. It contains a trace of sand in some areas. Undrained
shear strength varies between 1000 and 2000 psf indicating a
stiff consistency. Moisture content increases from 25 percent

in the upper portion to 35 percent at the lower boundary.

- Black Sand

A 1ayer of from 5 to 10 feet of black sand overlies the bedrock.
It is primarily composed of shale fragments and is derived from
the bedrock in the area.

Bedrock

Bedrock was located beneath in excess of 120 feet of overburden
and varies in elevation from 464 under the west abutment to

456 at the east abutment. It consists of sound black shale of
the Kettle Point formation. |

Groundwater

Groundwater was encountered in the upper sand layer at depths
ranging from 3 to 7 feet.

K.G. Selby, P. Eng.
Senior Foundations Engineer
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OF FICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SO1L MECHANICS SECTION 8
RECORD OF BOREHOLE N2 1 '
WP 347-65-02{03 LOCATION _ fiyenrds ¥ 15 619.207 E 1 025 870 ORIGINATED BY _BJIS. .
DIST_ 2, HWY _402 BORING DATE _ aneq1 281871 ) COMPILED BY __ pJs
DATUM Geodetic BOREHOLE TYPE | Hellow Stem Auger CHECKED BY
SQIL PROFILE SAMPLES o= DYNAMIC CONE PENETRATION LIQUID LIMIT Wy [
5 |RESISTANCE PlOt PLASTIC LIMIT Wy zgzg
Ol « A 20 40 g0 X WATER CONTENT..w { Z
ELEV £ lw|w | 2] 9 [SHEAR STRENGTH wowo w123 ] gemanks
BEFTH DESCRIPTION SEE | > 2] 3 o unconemep * FIELD VANE ¥ y
A2 G | e ouick TRIAXIAL % LAB VANE | WATER CONTENT % -
S#5.8] Ground Lavel 2 £ |eey 1920 3p GR 5A 51 CL
0.0| Sand Pockets of T ’ !
811t and Gravel Vexy| . X b ! 377 (14)
579,9| Loose eSS 2ed 580 1O '
6.0 755 22 2 L
Clayey Silt Some V] \\ o
Sand N NEY A N °
Trace of Gravel V T
Ocecssional Sand |} G55 116 P
Seams L1 3 55 110 570 PEn—Y
Very Stiff to Fiem
' & 11 ¢
A A8
"
7 [ ss[i5] 36° ey
1]
1 .
A8 L85! 9
4 ERRTERS KL
¥
1 Lia [ 85 131
%
V1 , 540
- W
A L5521 N 0 14 42 &4
¥ o !
u3d0.9
55.0{ Silty Clay Trace 530
of Sand ]
v .
112 88112 : e Cprtersmreind
9%
% 520
4%
4%
AT 55 9 P
9%
9% 510
"
4%
4%
%
/' 14 L88 132] 500
/
/
4%
A
490
LA
¢ 13 15 »
%) mmme . ?
3 Contdnuad *
104.0 :

20
15 ;‘;)«5 %% STRAIN AT FAILURE
Q




OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - 5011 MECHANICS SECTION

RECORD OF BOREHOLE

Ne

| cont

wh _ 347-65-02 103 LOCATION _Coeprds N 15 618 202 K .1 025 870 OQRIGINATED BY RIS ..
DIST Lo HWY ___ 402 BORING DATE  apygy 28, 1971 COMPILED BY__ PJS
DATUM Geodetic BOREHOLE TYPE Hollow $tem Auger CHECKED BY
L PROFI & JOYNAMIC CONE PENETRATION LIQUID LIMIT oW -
SOIL_PROFILE SAMPLES % IHESISTANCE PLOT PLASTIC LIMIT Wy ‘::3
&) w ol %5_d_dodo_ 8o | WATER CONTENTw | 25
ELEV Elw| w3 % SHEAR STRENGTH we w W 2 | REMARKS
. [ S
DEPTH DESCRIPTION Wizl > & © UNCONFINED + FELD VANE y
21" & | ® ouick TRIAMAL % 1a5 vane | WATER CONTENT % "
481,91 Continued hid z ELEV ] 1 2 4§ R SA 51 CL
104.0 A 480
$1lty Clay 1/
Trace of Sand %
Stiff //
1
// 470
4 ¥ BT IR TR <
gy |
/
462,9 . ;
123.0 pd
Black Saud 460
3%
4566 Al
129.3] Black Shale ol
Bedrock (Q,\\ BEL {77%
 450.9 IRC__[Rec
135.0] End of Borehole
20
13 gs % STRAIN AT FAILURE



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION 10

CGFFICE RESORT ON SOIL EXPLORATION

RECORD OF BOREHOLE N2 2
WP __347-65-02/03 LOCATION _Gow=ords 1 15 619 230 E 1 025 803 ORIGINATED BY _PJS..
DIST, 2 HWY _ 402 BORING DATE wmay 5. 1977 COMPILED BY _ pJs
DATUM _gendarie BOREHOLE TYPE Holluw Stem Augers CHECKED BY
5010 PROFILE SAMPLES % IDYNAMIC CONE PENETRATION LIQUID LIMIT s Wy, =
% RESISTANCE PLOT PLASTIC LIMIT e Wp | = 05
51 al F 20 4o o 30 ido  JWATER CONTENT—w | 25
ELEV | wiow | 3] 2 [SHEAR STRENGTH pSF we w wy Z | REMARKS
5EFTH DESCRIPTION Hle ) > 1 g § © UNCONFINED + RELD VANE ? y
& g = & e ouick triaxial % 1AB vANE | WATER CONTENT % Y,
585 .71 Cround. Lexel “ £ leiey 1000 2000 120 30 GR $A 51 €L
0.0 L
Sand Pockets of T T 85 3 Y o org | 0 88 (12)
Silt and Gravel very, T ss 1.7 | sk , p.6%
syz.g| DO0%e e comeeet o fa.lss 26 ] ° %305 2
8.0/ Clayey Siit /{/mkm....ss 24 ° B
Some Sand e o
Trace of Gravel T T T
Occeaglonal g A o 4
Sand Seams " 570 422300
Very Stiff to Firm 7185110 d
8| g8 (12 +e=1.8 S —
48=1.p
1 560
9 .1.58 110
+820.0
.l ss i 8 )
V] +emll,7
1]
1 s 550 .
*9-1.7
A
112 1. g5 1 & : o
o 8M2.1
|/
540
Fry
//
i3l sslial )
4u41.8
529.7 530
56.0 4 + g=1.6
5ilty Clay Trace 1 '
Zf@?m 4L ETRRTEET, . o
; +a=1L3
520 I
A
//
A
]
// 510
//
//
L1
j 500
V1
//
1 430
L1
%
481,70 ¢ nuad /]
4 onti
104.0

20
15 %-'5 Y% STRAIN AT FAILURE
1



MINISTRY OF TRAMSPORTATION AND COMMUNICATIONS - ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHMANICS SECTION R

RECORD OF BOREHOLE N2 2 cont

WP 347=65-02 103 LOCATION _ Comgrds X 15 6§19 230 B 1 025 803 ORIGINATED 8Y RJS
DIST .1 HWY 402 BORING DATE  way 5. 1977 COMPILED BY__ PJS
DATUM Geodetic BOREHOLE TYPE _Hollow Stem Auger CHECKED BY e
it PROF AMP & JUYNAMIC CONE PENETRATION LIQUID LIMIT -
S OFnE SAMPLES % RESISTANCE PlOT PLASTIC LIMIT oWy m{%
ol ol 3 20 40 60 80 100 WATER CONTENT ..w :2:5,.7,
ELEV &l w | 2F 2 [SHEAR STRENGTH wr w_ow 2 | REMARKS
. e ]
BEPTH DESCRIPTION S121 = 2] 8 jo unconmmes + FIELD VANE y
2l 217 |71 & e ouick Triaxiai  x (aB vang | WATER CONTENT % “
481,71 Continued » £ 1ELEV GR SA 51 CL
104. 4 1A 480
Silty Clay Trace e L/
of Sand L/
Stiff ;
1A .
9V 470
465, 1 g7
130.0 54
Black Sand 7

QFFICE REPORT ON SOIL EXPLORATION

440 ZadRefusal fto | 460
125. End of Borehole Augpring

20
i {();5 %% STRAIN AT FAHLURE
!




OF FICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRAMSPORTATION AND COMMUNICATIONS-ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS COFFICE - 50IL MECHANICS SECTION 12
RECORD OF BOREHOLE N¢ 3
WP__367-65=02/03 .. LOCATION_ Co-grds N 15 610 266 R 1 025 128 ORIGINATED BY . BJS...
DIST___ L. HWY _402 BORING DATE way 6, 1977 COMPILED BY___ pJg
DATUM__Geodetic BOREHOLE TYPE _ fiollow Stem Auger CHECKED BY i
L PROFI & JOYNAMIC CONE PENETRATION LIQUID LIMIT sy =
SOi PROFILE SAMPLES w  |ResisTance hot PLASTIC LIMIT s | =
Sl o al = 0 40 80 | WATER CONTENT...w | Z 5
ELEV Alw| w31 & [SHEAR STRENGTH psy we  ow. W * | REMARKS
. | = L
BET DESCRIPTION Sl E| = [ & 3 Jo unconFiNgD + FIELD VANE y
gl 21" |71 & | ouick tmanar x 1ap vang | WATER CONTENT % .
584,20 Ground Level < £ |Eiey 1000 2000 19 203 _Jersas) ci
0.0 o ,
Sand Pockets of Lt
g e | a
576, 2 f2o 88 A28 T
8.0 ‘/V’max_ 27 -}
layey 5ilr Some AR T o
Sand A58 3
Trace of Gravel 570 324705 2
Doeagional Sand Seams 6 |58 8 4
Very stiff vo firm 48,7
+8%1,5
P
S se0 FETY
<1 T :
L1 +awl,6
10..Lee | 10 o
+ 8pl.9
550 .
11 [ss 1 5
+6w2), 0
12 ] 8¢ (14 o
/ damd 3 '
A 540
13 85X
¥ »4200
A B TsE T . N PR
531, =2, 3

53.4 End of Borehole

|

4

2U
13 %—5 Y% STRAIN AT FAILURE
H



OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS- ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION 13-
RECORD OF BOREHOLE N2 4
WP 347=65=02103 LOCATION __ Comarda 3 15 619 288 £ 1 025 623 ORIGINATED BY BIS. ...
BIST _3 HWY 402 BORING DATE way 2 1977 COMPILED 8Y__PJS
DATUM___Geodetic BOREHOLE TYPE _ Hollow Stem Auger CHECKED 8Y
SOIL PROFILE SAMPLES % |DYNAMIC CONE PENETRATION LIQUID LIMIT sy =
©  |resisTance pior PLASTIC LIMIT ey | 2= 5
Hl i B 2o 40 o0 80 100 JWATER CONTENT_w | 2 5
ELEv Tlw| w |21 g [SHEAR STRENGTH PSF Wi w w22 ] RemaRks
| et DESCRIPTION 121> 2] 8 |o unconmned + FIELD VANE y
al 17 1T | 8 [e Guick tRIAXIAL % 148 vanE | WATER CONTENT % o
mg 2| Ground Level v Z lpiey 1000 20060 0 20 .3 por JGR SA 51 CL
.0 -
Sand Pockets of A
Siit and Cravel i 'ss vi 5
loosge . =
clalss s
574.2 L.
10.0 Fl.a .l 85121
Clayey Silt e
Some. $and bt S8 104 570 b
Trace of Gravel Ve T T os N~
Occasional Sand :
Seams : 1 beb T PH “ y - e 130
o Xy
Very Stiff to Firm 7 T8 7
560 g1l9
AEWEETHAN * 2 S P 129
L] iy [ ?
a1 T 1 PH ‘L‘ by 129
550 il , 9
g BT W .- ¢ O [ o = 127
9 , 126
y +ae3, 3
VSl EEIRI RN |
540 48711,
12 Y. Py
/ TR
L
Aaa s J° fobmiQpmpiad }j;
530.2 540 + 848, 7
54.0! 811ty Clay g \
Trace of Sand ]
Seiff N
P,
As | oy | eel
// 820 +5m2,0
4%
1
/
4 510
// 15| 1wl PH : s o , 119
1 +
]
/] 500
),P“
"
A
ITANCIRY) e
% 490
g%
e P
c / L
B0 ontinved i !
104.0 —

20
15 gs % STRAIN AT FARLURE



QEFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS - ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

14
RECORD OF BOREHOLE N2 4cont
wWe 347-65=02 103 LOCATION Cowords. X 15 619 288  F. 1 025 623 ORIGINATED BY M.E.IS_._..' :
DiST 1 HWY 402 BORING DATE _may 3, 1077 COMPILED BY__ py8
DATUM ___ Gepdatis BOREHOLE TYPE _pollow Stem Auger CHECKED BY .
SO PROFILE SAMPLES @ JDYNAMIC CONE PENETRATION LIQUID L.IMIT srmimiia W =
% [RESISTANCE PiOT PLASTIC LIMIT e | 12 &
ol « o Zo_do_ g6 o 8o | WATER CONTENT—w | Z 5
ELEV Elw!lw | 2] 2 [SHEAR STRENGTH we W W 2 | REMARKS
BEPTH DESCRIPTION w12 > | 2] 8 |0 uvconrnen + FIELD VANE y ) :
% I N & ]® Quick TRIAXIAL % 1AB vANE | WATER CONTENT % o
480wl Contdnued i # 1 gLEy 1 WO GR SA S CL
104.0 % 480 '
Silty Clay A LT 5816 i
Trace of Sand A
Sriff
él.l‘..] [RPR— /l/
114.0/ Black Sand % 470
464, 2 % BTN Sample Distukbed 7 81 (12)
120.0| Black Shale N
Bedrock /Q@
N sxt 1008 460
456,73 92; 19| BC |Rec
127.9 End of Borehole

i i

20
13 1%5 ,Ys STRAIN AT FAILURE



OFFICE REPORT ON SO EXPLORATION

CMINISTRY OF TRANSPOKTATION AND COMMUNICATIONS - ONTARIO

DIST

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SO MECHANICS SECTION - 15
RECORD OF BOREHOLE

WP _61=65:057 03 LOCATION Cowords N 15 619 266 E.1 025 338
1 HWY 402

N2 5

BORING DATE _ May 131, 1977

CRIGINATED BY _RIS....
COMPILED BY BJS

DATUM Geodatic BOREMOLE TYPE _Hollow Stem fuger CHECKED BY
o IDYNAMIC CONE PENETRATION LIGUID UMIT Wy v
SOiL_PROFILE | SAMPLES & |resistance rior PLASTIC LIMIT wetp § 2= 5
5] « bl 2040 50 80 b0 1WATER CONTENT..W | Z & :
ELEV afwiw | 2] g [SHEAR STRENGTH PSF W oowoooW B | REMARKS
BEFTH DESCRIPTION -l B - § © UNCONFINED + FIELD VANE y
1A % e QuiCK TRIAXIAL % 1AB VANE | WATER CONTENT % -
| s83.8  cround Level 2 2 _LELEY 1000 ... 2000 020l GRSASLCL
.0 ’
Sand, Pockets of N 2
Silt'and Gravel L, -_!_- 580
loose to Dense b lss. 2 ;
RN ST 2 95 (3)
4188 |10
» T8 Tga 140570
” s £ 1ss 128
17.0 1.2 A
Clayey Silt Some - -
B .58
Sand Trace of
Gravel 560 Ag2.2
Occasional Sand
Seans §. 88 2
Stiff to Firm Fot2.2
4 0158 9
550 r 52240
1]
[ gw2i2
lse [ 12
540, 4 5=1.8
43,0

End of Borehole

20 :
15 %-5 “% STRAIN AT FARURE
1



OfEics zePORT ON SOIt EXPLORATION

MINISTRY OF TRAMSPORTATION AND COMMUNICATIONS~ONTARIO

10

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS CFFICE - 5011 MECHANICS SECTION 16
RECORD OF BOREHOLE N2 6
WP _347-65-02103 LOCATION _to—avds M 15.619.172. 5.1 025,432 ORIGINATED BY RIS
DIST .1 HWY _402 BORING DATE _ May 10, 1977 COMPILED BY _ PJs
DATUM __Geodetic BOREHOLE TYPE __ Hollow Stem Auger CHECKED BY
{ @ JDYNAMIC CONE PENETRATION LIQUID LIMIT Wi, ford
SO1_PROFiLE SAMPLES § & ResisTance piot PLASTIC UIMIT et | &= &
ol e o 25 40 o do o | WATER CONTENTw | Z 5
ELEV @i w21 & ISHEAR STRENGTH psy¥ we w Wy 2 | REMARKS
BEPTH DESCRIPTION M1 E > 2 8 ] UNCONFINED . + FIELD VANE y
wh Z L B e ouck TRIAuAL x LaB vang | WATER CONITENT % "
54,4  Cround Level o Z | ELEy 1000 2000 10 20 30 per Jorsa st c
0.0 AN -
Sand, Pockety of .
511t and Gravel . 1,58 L1 580
Loose to Compact ‘ 2 3 <) 0 35 60 5
P $8 1‘!"“
5754 3,85 L8151 <%
9.0} Clayey Silt
Some Sand 4 4188 1 6 s
Trace of Gravel 5088 133} sqp o
Dceasional Sand 5 N 131
Very Stiff B TH g B 5 biq’ =9 134
to Firm 5T T -Of. ¢ b 132
1ep2,2
11 ARl i pH ’q RO P — 130
A 560 ALY
+8=R.0
553.4 d 9l Ty PH Ly O y P
31.9] End of Borehole
]
i
|
20
15 -5 % STRAIN AT FAILURE



OF Fice 96PORT ON SOIL EXPLORATION

MINISTRY OF TRAMSPORTATION AND COMMUNICATIONS—ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION - 17
RECORD OF BOREHOLE N¢2 7 '
WP 347-65-02108 o LOCANON,___ Cosords. N.15 619 156 F .1 025 689 ORIGINATED BY RIS ..
DIST__3 HWY _402 BORING DATE __ wpy 10 3877 COMPILED BY _ pag
DATUM _geoderic BOREWOLE TYPE _ Hollow Sten Auger CHECKED BY
= JOVNAMIC CONE PENETRATION UIQUID LIMIT ey | e
SO PROFILE SAMPLES § RECIeTANCE POt BLASHC Lt " ‘:6
51 al 2 2o .40 0. 80 100 |WATER CONTENT-.W | Z &
ELEV &fwiw | 31 @ [ISHEAR STRENGTH PSF Wy w W Z | REMARKS
BEFT DESCRIPTION lZE | > S} 3 |o uvconmned + FIELD VANE Ay
w307 |71 & |e ouick TRAnAL  x tap vane | WATER CONTENT % "
5Re. 61 Cround Level e £ |eLev 1007 2000 10,20, .30 GR 5A St CL
0.0] Sand, Pockets of
8ilt and Gravel Jeld.-585.40 580
Compact R T
5769 R ss (za o 156 39 4
8.4 1 4 ] es 118 o 6 19 42 33
Glayey Silt A P Tes 16
Some Sand [
Trace of Gravie /1 b 884l 570
Uecasional Sand e | +5 3200 b
Seams d -
Vary Stiff g l sgs 1 9 # o=1.6 o
to Firm L/ w2} 3
]
560
9 { 8% 119
10 1 .85 |55
550
d 1 l.ss 112
" + p=2.0
A 12 ] ss ! 8 )
1 540 +awl. g
i 8807
. el , B
Howl 7
20
S5ilty Clay 14, 58 15
Trace of Sand e b gwl 5
Stiff A
’ 520
4%
71
A
4F 510
Wl
L]
11
/ 500
1
//. ;
1 f
|
490 ;
1 |
/ %
g |
10,5 Continued 4 | ! |
4.0 i

0 !
15 %—5 Y% STRAIN AT FAILURE
1




f

MINISTRY OF TRANSPORTATION AND COMMUNICAT!ONS*ONU\RIO

OFFICE REFORT ON SOIt EXPLORATION -

HIGHWAY ENGINEERING DIVISION -« ENGINEERING MATER ALS OFFICE - SOIL MECHANICS SECTION 18
RECORD OF BOREHOLE N€ 7 cont
WP __347-65-02103 LOCATION _Soropds N 15 619 156 E 1 025 689 CORIGINATED BY .15
DIST 1. HWY _ah2 BORING DATE _way 1p, 1977 COMPILED BY___ pIS -
DATUM _Gesdetic BOREWOLE TYPE __ flollow Stem Auger i CHECKED BY
W PROES AMP ®  JDYNAMIC CONE PENETRATION LIQUID LIMIT Wy =
SOl PROFILE SAMPLES 1 & [resistance pior PLASTIC LIMIT et | 2
5l wl = 20,40 60 80 b0  }WATER CONTENT..w | Z&
ELEV glw) w21 2 [SHEAR STRENGTH we w " % | REMARKS
BEFT DESCRIPTION v&' o g § O UNCONFINED + FIELD VANE ¥
@l g™ | 0] & |eouvick maxia x 1ap vane | WATER CONTENT % "
z - “
A Coantdausd i z GR SA S CL
104.4 V'l 480
Silty Clay %
Trace of Cravel  V|/]
Seiff //
¢d -
// ’
%
SRS Lo e e e ]
120.01 5yack Sand % 2
459,5 0 460
125.01 #nd of Borehole ;@o
Probable Bedrock :
ROTE
Water Level not
established

i
|
i !

20
15 gs % STRAIN AT FAILURE



OFfice REPORY ON SOH EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

we

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 8

LOCATION

347-65-02103

DIsY

1 HWY 402

Loietitd 5,

N.15.618.135 E.1.025 792

BORING DATE 9.,.1917

ORIGINATED BY _BJS.....
COMPILED BY__PJs

19

| i

L L

DATUM _ Gendetic BOREHOLE TYPE _ Hollow Stem fuger CHECKED 8Y
SO PROFILE SAMOLES @ IDYNAMIC CONE PENETRATION LD LIMIT oWy £
% [HESISTANCE PLOT PLASTIC LIMIT o Wp | & 15
&1 « A 20 40 80 100 | WATER CONTENT» | 25
ELEV Elwiw | B 2 [SHEAR STRENGTH ps¥ we W % | REMARKS
BEPR DESCRIPTION =1z = 12| & o uNCONANED + FIELD VANE © y
% % i % e ouick triaxiaL % 1aB vang | WATER CONTENT % v
| 585, 8] Ground Level n Z | ELEy 1000 2000 10 30 pep JOR SA St CL
0.0 Sand, Pockets " '
of Siit and Gravel ’, m:!;,-
579,8) Loose ) SN NTT S e o 138565
1.2l 65 | 19 <)
6.0 ch
yey Sile dix 6 27 41 26
Some Sand 4 s%m%%“ ° o
Trace of Gravel 1] 5 o
Occasional 2.4.58 .L.28 o
Sand Scams 570
Very SEiff to Fiem [| J-6-|-55.012 s
P A . PN N— 131
e aell, 7 :
A L8 & . I — 131,
shl.
n | Ty | paj 56 ; gt 129
1 +5=1,8
1101 0. PR
552.8 +u=1,8
33.0{ End of Borehole

20
15 1«:;5 Y STRAIN AT FAILURE



OFFice REPORT ON 5OIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATHONS« ONTARIO

wP

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE « SO MECHANICS SECTION

RECORD OF BOREHOLE N2 9

3475502103

DIST

1 HWY _ 402

DATUM ___ Geodetic BOREHOLE TYPE

L LOCATION _ Cosords. N 15 619 135
BORING DATE

E.1 025 864

May 9, 1977

Hollow. Stat. Anger

ORIGINATED BY _EIS
COMPILED BY__ PJS
CHECKED BY

20

SOIL PROFIL g % FDYNAMIC CONE PENETRATION LIQUID LIMIT s o
OlL PROFILE SAMPLES = RESISTANCE PLOT PLASTIC LIMIT woeeWp -:gg
51 o al 3 Zo_fo _so 8o . bo | WATER CONTENT..W | Z &
Terev glwilw 21 9 [ISHEAR STRENGTH pSF we w_oW F | REMARKS
BEvTH DESCRIPTION mlel> | g é’ O UNCONFINED * FIELD VANE y
xl B 0] § [ ouck TRiAxa  x (aB vang | WATER CONTENT % "
| 386,50 Ground Level v Z leiey 1000 2000 10,20 30 pex JGR SA 1 CL
0.0 Sand, Pockets of LY N
511t and Gravel - =
579.5] SRt 488,121 580
7.0 A 2.l g8 ing o
Clayey £ilt, Some 5 ee Tan "
Sand e
Trace of Gravel 2 R ETR T o
Oceasional Sand 131
5 0 T (PR
Seams /" 570 % =0
Very Stiff To Firm 6 | TW |PH ib 142
A +852,0
P 7 1 88 110
' e=l.4
Vi I8 mi (98] s60 LN e 13
/ +S‘1.7
d o | s lin o
L i se=1.6
AL 881104 550
|/ a7
11| 7w [ FH
%43,5 4 Sia=1,9
43,0 End of Borehole

&
3
w

Y STRAIN AT FARURE

=3



OfFICE REPORY ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS = ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

WP 347-65-02103 LOCATION
DIST 3 HWY 402 BORING DATE wap 171, 1977

Lomardy

RECORD OF BOREHOLE N2 10

N 15 618 106 E 1 026 084 ORIGINATED 8Y _pIS
COMPILED BY _ wis.

21~

DATUM _ geadetic BOREHOLE TYPE _fin11nw Stew Angsr CHECKED BY
SOIL PROFE AME > DYNAMIC CONE PENETRATION LHQUID LIMIT s W -
o OFiLE 5 LES T |Ressrance plor PLASTIC LIMIT w: '-'-'LI.’)
6l & ol = fo __do_“e0 80 WATER CONTENTW | Z &
ELEV a - = 2 SHEAR STRENGTH PSF Wp w Wy 2 REMARKS
SEPTh DESCRIPTION w121 = [ 2] 8 }o unconmnes + FIELD VANE © y
’ al 217 [T & e ouick axar x tas vane | WATER CONTENT % ”
| 388 11 Ground Level n Z ey 1000 2600 1 20 30 GR SA Si CL
0.0 -
Sand, Pockets of . \ 4
Silt and Gravel oL & S817 J ==
5810 Compact - b2 88 L2 o 14 64 20 2
7.0 A Falss[21 5% . -
Clayey Silt,
Some Sand P s e o
trace of Gravel V1 s | sslaz
Uecasional
Sand Seams v Bt 55,121 °
Very Stiff to Firm se ] 570 5
// S8 1L
el 9
1
d + de2.2
A 560
A ‘
51 8541 9 2.5 i
an2.
¥ +
1 FREL M
1 550
wl oasl & [
/] S4*2,0
1
L =2, 0
540
11 8.
535, 1) S5 wa=2,7
53,0 End of Borehole

20
15 %5 % STRAIN AT FAILURE



CHFiCE REPORT ON SOIL EXPLORATION

MIMISTRY OF TRANSPORTATION AND COMMUNICATIONS- ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION 22
RECORD OF BOREHOLE N2 11
WP 347-65-02/03 LOCATION __Co-opds N 15 619 257 £ 005 ph9 ORIGINATED BY RIS .
pisT__1 HWY 402 BORING DATE  wav 13, 1977 COMPILED BY__PJS
ODATUM ___ Geodetic BOREHOLE TYPE Hollow Stem Auger CHECKED BY
1L PROE! MP & JOYNAMIL CONE PENETRATION LIGUID LIMIT Wy =
SOIL PROTIE SAMPLES 1 & leesisrance sior PLASTIC LIMIT wop | 2= 5
16] « al 3 Jo_ 40 6o 40 b0 I WATER CONTENT—w | 25
mle w3 SHEAR STRENGTH PSF wp w W, F | REMARKS
ELEV fw | o ot Qi it}
EEPTH DESCRIPTION 2l > | & 2 |o unconsned + FIELD VANE y
x g " % e QUICK TRIAXIAL % LAB VANE | WATER CONTENT % o
585,51 Ground Level. il Z leey 1004 2000 10 0. 30 GR SA 51 CL
0.0 P
Sand, Pockets of o
siit and Gravel ‘
Loose to Compact cojdiss 5.4 580
576.5 e o [pes23a
9.0} o1 4
yey Silt 3 188 113 o
Sotme Sand &€ 111 ] o
% | 58 111 ,
Trace of Gravel 570 awl.?
Oceagional Sand TAS 58 ’ +
Seats % pgn2, 2
Very Stiff to Fiem | |16 9
Ja=2.0
/’ 7 1881 8 s yami2. 2
o ,
RN
557,5% v - ol 7

28,0] End of Borehole

20 .
15 ?;5 % STRAIN AT FAILURE
3 .
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REINFORCING  STEEL

: L A L% . _ iy ALL STEEL CRAJE : 400 _
s £ REV. HWY. 402 B - L - Ve : < e —— REINFORCING SARS WITH THE DES/GNATION 'C'
T e . ' AT THE END OF 4R MARKS SHALL BE COATED
TOR OF FINISHED PAVEMENT i sTH. G+ RO SEOFILE_GRRDE __ BARS.
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FOUNDATION INVESTIGATION REPORT
For

Front Street Overpass and CNR Overhead
W.P. 347-65-02/03, Site 14-363
- Hwy. 402, District 1, Chatham

INTRODUCTION

This report contains the results of a foundation investigation carried out for

the above project. Fieldwork consisted of 11 boreholes advanced during the

perjod of April 28 to May 11, 1977, utilizing a CME75 auger machine mounted on a
muskeg vehicle. Hollow stem augers were employed for all boreholes,in two of
which bedrock was proven by recovering BXL size rock core samples by coring within
the hollow stem augers.

SITE DESCRIPTION

The site is located on existing Highway 402 approximately 1 mile east of the Blue
Water Bridge over the St. Clair River.

The residential community of Point Edward is located to the north of the site
while the commercial heart of Sarnia is situated just a short distance to the
south. Land use immediately to the east is industrial while to the west there is
informal parkland.

Physiographically, this area is referred to as the Huron Fringe. It consists of
sand beach deposits resulting from glacial lakes Algonquin and Nipissing, as well
as present Lake Huron. The terrain is flat with the exception of 3 to 4 foot
beach ridges in areas not subject to agricultural production.

Highway 402 in this area consists of 4 traffic lanes, as well as short exit and
entrance lanes in the area of Front Street. It has gravel shoulders and a grass
median with a guide rail running down the centre of the median. A Canadian _
National Railway spur line runs parallel to Front Street and crosses Highway 402
at a level crossing.



SUBSURFACE CONDITIONS

General

The overburden consists of a shallow deposit {6 to 15 feet) of sand overlying in
excess of 100 feet of clayey silt and silty clay which in turn is underlain by a
second thin layer (5 to 10 feet) of sand. Under this approximate 125 feet of
overburden black shale bedrock was encountered.

Deposit boundaries are shown in the Record of Borehole Sheets.which are contained
in the Appendix of this report. The locations and elevations of the borings, as
well as an inferred subsoil stratigraphy are shown in Drawing No. 3476502 and 03-A.

Sand

Lake Huron and its glacial ancestors have produced extensive beach deposits at
Lake Huron's southern tip. At the structure site this sand deposit ranges in
depth from 6 to 10 feet. Further to the west under the approach fill the depth
of sand increases to about 15 feet. Incorporated within the sand deposit are
pockets of material with high silt or gravel contents. Standard Penetration 'N’
values ranged from 2 to 40 but are generally between 5 and 25 indicating a loose
to dense deposit.

Clayey Silt,Some Sand, Trace of Gravel

This layer, extending over the entire site, varies from 40 to 50 feet in thickness.
Its upper 6 to 10 feet shows dessication and has a very stiff consistency as in-
dicated by Standard Penetration 'N' values which range up to 30 blows per foot.
The undrained shear strength is estimated as being between 2000 and 4000 pounds
per square foot. It is noted that this dessicated zone decreases in strength and
thickness moving from east to west. Below the dessicated zone the undrained shear
strength gradually decreases from 2000 to as low as 800 and then increases to
between 1000 and 2000 in the Tower part of the deposit. Isolated areas of higher
strength are found in agsociation with thin sand seams scattered throughout the
deposit. Moisture content increases from a Tow to 12 percent in the dessicated
zone to as high as 25 percent at the lower boundary.

Silty Clay, Trace of Gravel

This deposit located below the clayey silt is 50 to 60 feet in thickness. It
contains a trace of sand in some areas. Undrained shear strength varies between
1000 and 2000 psf indicating a stiff consistency. Moisture content increases from
25 percent in the upper portion to 35 percent at the lower boundary.



Black Sand

A layer of from 5 to 10 feet of black sand overlies the bedrock. It is primarily
composed of shale fragments and is derived from the bedrock in the area.

Bedrock

Bedrock was located beneath in excess of 120 feet of overburden and varies in
elevation from 464 under the west abutment to 456 at the east abutment. It
consists of sound black shale of the Kettle Point formation.

Groundwater

Groundwater was encountered in the upper sand layer at depths ranging from 3 to 7
feet.



DISCUSSION AND RECOMMENDATIONS
Discussion '

The Structural Section, Southwestern Region, has proposed a scheme, shown on
Drawing 3476502/03-A, consisting of twin 4 span structures,each with an overall
length of approximately 200 feet, to carry Hwy. 402 over Front Street and the
Canadian National Railway tracks. The approach fills to the twin structures will
have an effective height of approximately 31 feet and will have a top width in
excess of 150 feet. The construction of such large embankments on a deep deposit
of firm to stiff clay such as exists at this site will result in significant long-
term settlements.

The possibility of placing the abutments on short piles and the piérs on spread
footings was considered. For this arrangement total settlements of 3 inches at
the piers and 18 inches at the abutments were calculated. Past experience, in-
cluding a similar railway crossing by Highway 402,some 2 miles east of this site,
suggests that these calculated values are an overestimation by a factor of 2 and
that the actual settlements will be in the order of 2 inches and 9 inches re-
spectively. Nevertheless,differential settlement between the abutments and piers
would be significant and might approach 4 to 5 inches if normal construction
procedures were followed. Using stage construction might reduce this value to 2
or 3 inches. However, at this particular site (where it is necessary to maintain
traffic on Hwy. 402) stage construction would be inconvenient and expensive. In
any event differential settlement of 2 or 3 inches would necessitate a simply sup-
ported structure.

Recommendations

Based on previous experience in similar deposits we would recommend that 12HP74
sections and 12 3/4" x 4" wall steel tubes be considered and the choice be
governed by economy. In either case a design load of 120 tons per pile should be
achieved provided the piles are driven to bedrock. Steel H piles should have tips
reinforced by standard flange plates. Steel tube piles should be driven closed
ended with standard shoe plates. In order to prevent damage to the steel tubes on
contact with bedrock the driving energy for the last 5 feet should not be greater
than 30,000 ftZ1b. per blow.

Approach Fills

No stability problems are anticipated with approach fills up to 35 feet in height
if slopes of 2 horizontal to 1 vertical are used. Temporary slopes steeper than
this should not be permitted during construction.



e

Due to the anticipated settlement of the subsoil under the approach fills it is
recommended that the construction of the approach slabs and the final paving be
delayed until at Teast 6 months after the completion of the fill construction. As
a further measure to minimize the effect of differential settlement between the
approach fills and structures it is recommended that 35 foot approach slabs be
used.

Dewatering

Pier footings will be placed below the groundwater level in a highly permiable
soil. A dewatering scheme will, therefore, be required. Where footings are
placed close to the railway tracks it may be desirable to combine track protection
and dewatering. This could be achieved by keying sheet piling into the clayey
silt stratum.

Frost Protection

A minimum of 4 feet of cover will be required at all footings or pile caps for
frost protection. .

P. Stugrt, P. Eng.
ProjectvEngineer

K by bty

K.G. Selby, P. Eng.
Supervising Engineer

KGS/PS/gs
July, 1977
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Silty Clay Trace ] %
of Band ¥
SELEE %
4%
1
L 470
/1
465, LA,
176. 4
Black Sand P
460, 7 e
gg Provablr-Buedrock Refugal ito 460
1758 End of Borehole

Augpring

20
1545 % STRAIN AT FAILURE
10
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OFFICE REPORT ON SOIL EXPLORATION

MINISTRY COF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

"RECORD OF BOREHOLE N2 3

WP __342-65-02/03 .. ... LOCATION
pisT 1 HWY _402 BORING DATE Mgy 5, 1977

Co—ords N 15 619 246 K 1 025 724

ORIGINATED BY .. RIS .
COMPILED BY PIS

DATUM_ _Geodetic BOREHOLE TYPE Bollow Stem Auesr CHECKED BY
SOHL PROFILE SAMPLES & JDYNAMIC CONE RENETRATION LIQUID LIMIT Wy T
o L |RESISTANCE PLOT PLASTIC LIMIT wWp | = 1
ol ol Z0_do_do g0 0o | WATER CONTENTw | Z &
ELEV g w | 31 @ [SHEAR STRENGTH pgF We w oo 3 | REMARKS
. i * o |
5EPTH DESCRIPTION 212> 1 2] 8 ]o unconmnen + FIELD VANE y
. 1 R G | QUICK TRIAXIAL X LAB vANE | WATER CONTENT % Y,
584,2 | Ground Level % 4 Z |Eey 1000 2000 1020 3 GRSA 51 CL
0.0 L
Sand Pockets of A
511t and Sand Loose U Tss ot 80 o
to Compact . =
576.21 . 2188 112 )
8.0 Vi3 lss 27 o
Clayey Silt Some ol gs | .16 e
Sand 5 Lss |13
Trace of Gravel 570 T3 2200 2
Occasiondl Sand Seams /] 6 | S8 8 J
Very stiff to firm 81,7
: : AL S8 9 b et
+38¥l.5
1]
4858 Cl - -
5 813 P
|1 +s1l.6
e
10 188 .} 10 ]
L + s¢l.9
550
AL {85 |5
+5=21 0
¥ 12|88 113 °
‘ 540 +a=2.3
%
13188 114
/1 4 34200
/| [h 85 [12 L R
53L. =2, 3
53.0 End of Borehole

20
1505 % STRAIN AT FAILURE
10



OF FICE REPORT ON SCHL EXPLORATION

MINISTRY OF TRANSPORTATIOMN AND COMMUNICATIONS-ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N9 4
WP 3476502103 LOCATION __Cosords, M. 15 618 288 £ 1 025 623 ORIGINATED BY BIS. ...
DIST 3 HWY _402 BORING DATE wmay 2. 1977 COMPILED BY_PJS
DATUM___ Geodetic BOREHOLE TYPE _ Hollow Stem Auger CHECKED BY
501U PROFILE SAMPLES & JDYNAMIC CONE PENETRATION LIQUID LIMIT Wy faw
. x> Iresistance pior PLASTIC LIMIT ——wp | = &
Of « o 2040 dodo 180 | WATER CONTENT—w | Z 5
ELEV x| w | 2] 2 [SHEAR STRENGTH ps¥ wp w Wy Z | REMARKS
SEFTh DESCRIPTION 212 > | 2] 8 o unconmmep + FIELD VANE y
el 2" G ] e ouick TRIAXIAL X 1AB VANE | WATER CONTENT % o
®
58420 Ground Level o £ LELEY 1000 2000 0.2 3 pep JGR SA 51 Cl
0.0 .
Sand Pockets of o 5
§11t and Gravel N 71 2
Loose . =
e T g
574.2 v
10.0 o 511 ¥ 3. 85 [ 1L
ayey t
At e 88 T16] 570 A\ ]
Trace of Gravel RN N N
Occasional Sand : -
Seams Al TW | PH a3y P P 130
Rt iy
Very Stiff to Firm A5 T8 5
/ ‘ 560 5=1,9
LA EETEE) v ;Z, o 129
1] =1 Z
P ERECAN ¢ g b 129
1 550 He=l.9
g ST | ¢ la o o iiz
4 , +k3.3
P [ T 0 .
] 540 +s=1
121 ™ i PH /)
+g=2)
“ 4
A | zx v J o | 122
530.2 530 +s=§t‘.7
54,0 silty Clay Y \
Trace of Sand ] \
Stiff L/ g
A4 | Tl pB
¥ 520 +5=2.0
4%
4%
§%
4%
L/ 510
15| PH ., Mo ; 119
L +
L]
4 500
//
]
1
1688 | 12 L
#% 490
L]
4%
1
aan ol Continued
104.0

20
1565 % STRAIN AT FAILURE
10



QFFICE REPORT ON SQIL EXPLORATION

-

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANILS SECTION

RECORD OF BOREHOLE N2 4cont

WP 347-65-02{03 LOCATION Comords. N 15.619 288 E 1 025 623 ORIGINATED BY _pJs. ..
DIST 1 HWY __402 BORING DATE  May 2, 1977 COMPILED BY__ pJs
DATUM __ geodetic BOREHOLE TYPE Hollow Stem Auger CHECKED 8Y
SO PROFIE SAMPLES & JDYNAMIC CONE PENETRATION LIQUID LIMIT oWy =
= |RESISTANCE PLOT BLASTIC LIMIT Wy ’"—"t:g
6l « nl = 20 40 60 do 109 WATER CONTENT..w | Z &
ELEV | w 2] 8 [SHEAR STRENGTH we w Wy 2 | REMARKS
: L
DEPTH DESCRIPTION 212 > 1 2] 3 |o unconemeo + FIELD VANE y
el 217 171 & |» Quick TRIAXIAL X tAB vang | WATER CONTENT % ”
481,71 Continued » Z LELEY 1020 10 GR SA 51 CL
104.0 480 : i
Silty Clay 1785 11% }
Trace of Sand 1
Stiff
/
471.7 /]
114,0] Black Sand / 470
46h. 2 J 181 8% Sample Distukbed 7 81 (12)
120.0| Black Shale N )
Bedrock }/\
‘e«\ BXL | 100§ 460
456.3 §\/A 19f RC |Rec
127.9

Fod of Borehole

20
15 %“5 % STRAIN AT FAILURE
1



OFFICE REPORT ON SOOI EXPLORATION

MINISTRY OF TRAMSPORTATION AND COMMUNICATIONS =~ ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 5

WP _347-65-02/03 .. ... LOCATON_Cowords XN 15 619 266 ¥ 1 025 338 ORIGINATED BY _ RIS
DIST 1o HWY __402 BORING DATE  way 31, 1077 COMPILED BY___PJS
DATUM Grodetic BOREHOLE TYPE _Hnllow Stem Auper CHECKED BY
SOIL PROFILE. SAMPLES & DYNAMIC CONE PENETRATION LIQUID LIMIT o Wy =
5 RESISTANCE PLOT PLASTIC LIMIT W | = o
Sl « ol = 20 40 60 8o 180 T WATER CONTENT..w Z5
: Elw | w21 9 [SHEAR STRENGTH pgy Wy w wy 3 | REMARKS
ELEV o " ot . [T S——
BEFTH DESCRIPTION 12> | 2] 8 |o unconenes + FIELD VANE y
' 4 IR R T |e ouick TmAXIAL  x 1aB vANE | WATER CONTENT % o
583.8  Cround Level © £ | ELEY 1000 2000 0. 20 3 GRSA S) CL
0.0
Sand, Pockets of L " .| g 51
Silt’and Gravel L . wgy 280
Loose to Dense 2. 1l8ss |21 -
ETETTD 5 295 (3)
Clalss.ian
Lt bs_lss [40] 570
5668 : : R s 28 W
17.0 ' 7. ...88 &
Clayey Silt Some
g 1es 7
Sand Trace of
Gravel : 560 +$22.2
Occasfonal Sand
Seams 18 S8 Z
Stiff to Firm - +552.2
' 0 lss | o
- g=212
85112 ’
540.8 58 -4 5=1.B

43.0 gnd of Borehole

20
15 0-5 % STRAIN AT FAILURE
10



-

1

QFFICE REPORY ON SQIL EXPLORATION

-

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=ONTARIO

HIGHWAY ENGINEERING DIVISION -~ ENGINEERING MATERIALS OFFICE - 50IL MECHANICS SECTION

RECORD OF BOREHOLE N¢ 6

LOCATION _ Clgenrds M 15 619 172 F 1025 437

WP _347-85-02/03

ORIGINATED BY _BJS

DIST____ 1. HWY _402 BORING DATE _ May 10, 1977 COMPILED BY__ PJS
DATUM _ Geodetic BOREHOLE TYPE _ Wollow. Stem Auger CHECKED BY
PROFILE SAMP o DYNAMIC CONE PENETRATION LIQUID LIMIT Wy, b
SOIL_PRO LES & IresisTANCE pLoT PLASTIC LIMIT —wp| = &
ol « ol 3 2040 ¢o do 09 | WATER CONTENT.w [ Z 5
ELEV Slw | w | 21 2 [SHEAR STRENGTH pgF wp w W, Z | REMARKS
5P DESCRIPTION 12 > | 2] 8 o unconemeo + FIELD VANE , y
o g L G | oUICK TRIAXIAL % 1AB VANE | WATER CONTENT % "
584.4) Ground Level o £ |ELev 1000, 2000 1020 30 pcr IGR $A St CL
0.0 L.
Sand, Pockets of
Si1t and Gravel ‘¢ p1l4.ss 6] s80
Lovge to Compact L [ ] [+ 0 35605
| 21 8 v
S15.4 ‘/ 3] 88 18 -
9.0} Clayey Silt
Some Sand 4 41 58 16 ko
Trace of Gravel 51 58 | 13 570 o
Occasional Sand Seamy’| 131
Very Stiff I I — . $ = 134
. = ey
to Firm A I an -i_s.b b 132
" a2 2
e 8l Tl pw fa il 130
¥ 560 L
+&8=2.0
553,41 // QW e o o 9
31.0] Bad of Borehole

20
1545 % STRAIN AT FAILURE
10 .
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OFF!CE REPORYT ON SGIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N¢ 7
WP ____347-65-02103 LOCATION ___Co-ords N 15 619 156 F 1 025 689

ORIGINATED BY RIS ...

DIST__1 HWY _407 BORING DATE __ way 30, 1977 COMPILED BY  pis
DATUM _Cepdetic BOREHOLE TYPE Hollow Stem Auger CHECKED BY
SOl PROFILE SAMPLES i DYNAMIC CONE PENETRATION LIQUID LIMIT e W [
% RESISTANCE PLOT PLASTIC LIMIT Wp “;85
ol i B 20 40 80 80 100 WATER CONTENT.W | Z
Ejwiw | 21 9 [SHEAR STRENGTH PSF Wy w w, 2 | REMARKS
ELEV @ o £ [SVS—. . ST———1
SEFTH DESCRIPTION 212 > L1 8 |o unconened + FIELD VANE y
x| 2|7 1T ] & |e Quick TRIAXIAL X LAB VANE | WATER CONTENT % o
sps 5l oround Level ¥ £ TELEY 1000 2000 10 20, 30 GR SA 51 €L
0.0] Sand, Pockets of .
Silt and Gravel ! S5.L14 580
Compact s les lan
575, 3 . t'. 3 ge 123 o 156 39 4
8.4 4.1 88 1158 o 65 19 42 33
Clayey Silt | ST ed
Seme Sand R
Trace of Gravlie ,// -85 1L 570
gccaaional Sand 7 les | g +> 2200 b
eams C ' _
Very Stiff 8 1 851 9 H =16 b
to Firm % ' +e=203
"
560
9.1 88 |19
10 ! 88155
% 550
110 88 12
b2, 0
A +
12 g5 g
|
=1.8
V1 540 +8
a3 | ss 7
4 +s5=1,8
. Hs=1.7
54.0 A4 8515
Silty Clay
Trace of Sand 1 Fs=1{5
Stiff %
/; 520
4
/
¥ 510
A
v
L]
500 |
A
]
:j/
| 490
/
]
8305  Continued
54.0

20
15¢-5 % STRAIN AT FAILURE
10



MINISTRY OF TRAMSPORTATION AND COMMUNICATIONS~ONTARID

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 7cont

OFFICE REPORT ON SOIL EXPLORATION

WP __ 347-65-02]/03 LOCATION __Co~ords N 15 619 156 £ 1 025 689 ORIGINATED BY __PJS__
DIST L. HWY _402 BORING DATE _yay 1p..1977 COMPILED BY___ PJS
DATUM_ Gendetic : BOREHOLE TYPE __ Hollow Stem Auger CHECKED BY
SO PROFILE SAMPLES = DYNAMIC CONE PENETRATION LIQUID UIMIT Wy =
: % |RESISTANCE PLOT PLASTIC LIMIT e Wy mi‘;
ol « gl 3 2040 _do§o 100 | WATER CONTENTW | Z
ELEV Elw i w | 21 2 [SHEAR STRENGTH we wooow 2 | REMARKS
a0 : L =
DEPTH DESCRIPTION wl1E | > 121 3 |o unconmng + FIELD VANE y
_ . & g =T o e ouick triaxiat x 148 vane | WATER CONTENT % ’,
480 Continued - Z GR SA 81 CL
104.0 480
$ilty Clay
Trace of Gravel
Stiff
470
wasl L
120.0 Black Sand {fg
459, 5 ,;/‘, ) 460
125.0| #nd of Borehole Ko

Probable Bedrock

NOTE
Water Level not
established

20
150-5 % STRAIN AT FAILURE
10



L3
€

CEFICE REPORT ON SGH EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - $OIL MECHANICS SECTION

RECORD OF BOREHOLE N¢ 8

WP 347-65-02/03 LOCATION __fownrds N 15 £10 135 R 1 025 792 ORIGINATED BY _RIS
pisT 1 HWY 402 BORING DATE May. 9 1077 COMPILED BY__ p38
i hi B /
DATUM __Geodetic BOREHOLE TYPE __ Hollow Stem Auger CHECKED 'BY
SOIL PROFILE SAMPLES & JDYNAMIC CONE PENETRATION LIQUID UIMIT oWy =
, 7 |RESISTANCE PLOTY e PLASTIC LIMIT o Wp | b2 (5
o) i 20 40 80 8o b0 | WATER CONTENT..wW Za
ELEV &lw i w | 21 9 [SHEAR STRENGTH psr wp w w, Z | REMARKS
BEPT DESCRIPTION 121> 2] 3 o uNconenep + FIELD VANE y
x| 2" & | e QUICK TRIAXIAL X 1AB VANE | WATER CONTENT % "
585,81 Ground Level b Z | ELEV 1000 2000 10 20 30 s JGR SA St CL
0.0 _Sand, Pockets \ .
of Silt and Gravel | - -
579,81 Loose - 11,188 & a0 o 138565
6.0 . [=lad 14 Ie)
Cla.yey’ Sile L 5 | ae 1% o 6 27 41 26
Some Sand A% [ 85 1 37
Trace of Gravel s o 1
Occasional Fl88. 18 )
Sand Seams 570
Very Stiff to Fimm /e ssTae s
L/ 7 1T I PH B "y N [T — 131
- g=1),7
y ¢ TARCEET: s, . B 131
,‘.S"l.
o | Tw. i pu] 360 5 129
481, 8
110 | TW | PH
552.8 +5=1,8
33,0} End of Borehole

20
15 ¢-5 % STRAIN AT FAILURE
10



3

N SGIL EXPLORATION

OFFICE REPORT O

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS— ONTARIO

HIGHWAY ENG!NEER!NG DIVISION - ENGINEERING MATERIALS OFFICE - $0IL MECHANICS SECTION

"RECORD OF BOREHOLE N© 9

we 347-55-02103 LOCATION Cowords N 15 619 135 B 1 025 864 ORIGINATED BY RIS
DIST 1. HWY _402 BORING DATE  way 9, 1977 COMPILED BY__ pJ8
DATUM Geodatic BOREHOLE TYPE wi1low Stem Auger CHECKED BY
501 PROFILE SAMPLES % |DYNAMIC CONE PENETRATION LIQUID LIMIT W b
% |REsisTance plor PLASTIC LIMIT aWp | =
ol o 2] 20 40 __60 8o 100 | WATER CONTENT.w | Z
ELEY @ w21 9 [SHEAR STRENGTH psF W W w, Z | rREMARKS
5EPTH DESCRIPTION 1= = 2§ 8 ] UNCONFINED + FIELD VANE y
&l 2|7 | T ] & e ouick TRIAXIAL  x (a8 vANE | WATER CONTENT % o
a
586.5| Ground Level © Z |eLev 10002000 1020 30 e JOR SA ST Ci
0.0| sand, Pockets of . ¥
$1lt and Gravel - =
575.5 Compact T3 1851121 580
7.0 A 25528 o
Clayey Silt, Some T o
Sand L
Trace of Gravel 2N W TS o
Occasional Sand 131
5. | TH IPH 4
Seams // 510 % b=t
Very Stiff To Firm 6 | TW | PO ib 132
/| 527, 0
e
L/ 1 £8..10
=1, 6
A BT w35 560 b+ U —, 131
/] =17
%
9 | 83 10 ©
L7
- 4 +o=1.6
10 | 85 1101 s50
7] £=1.7
11 | TW | PH
543..5 /] =1, 7
43.0! End of Borehole

20
15 -5
10

% STRAIN AT FAILURE



L

OF FICE REPORT ON SCIL EXPLIRATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - 501L MECHANICS SECTION

RECORD OF BOREHOLE N2 10

WP__347-65-02103 . LOCATION___ Corards .. N.15 619106 £ 1 026 084 ORIGINATED BY _ RIS
DIST .1 HWY _402 BORING DATE wmay 11, 1077 COMPILED BY___pJg
DATUM __ Geodetic BOREHOLE TYPE _pollow.Stem Auger CHECKED BY
SOIL PROFILE SAMPLES & IDYNAMIC CONE PENETRATION LIQUID UIMIT Wy T
: v |RESISTANCE PLOT PLASTIC LMIT oW | == (5
ol o ol = 20 _do eo o 100 JWATER CONTENT..W | Z
ELEV &l @i w | 2] 9 [SHEAR STRENGTH PSF we W Wy 2 | REMARKS
SEPTH DESCRIPTION S1 21 > | €] 8 |0 UNCONFINED + FIELD VANE y
1 R R % ] e QuICK TRIAXIAL X 1AB VANE | WATER CONTENT % "
588,11  Ground Level » Z |eLev 1000 2000 10 20 30 GRSA S CL
0.0 *
Sand, Pockets of T ¥
5ilt and Gravel N 88174 =
5810 Compact e *L2 | .88 124 . © 14 64 20 2
7.0 A4 Al ss 2 580 . 2
Glayey Silt, "
Some Sand I e e a o
Trace of Gravel T T e | ee | 2w o .
Occasional -
Sand Seams At 585121 . °
Very Stiff to Fitm - 2 sslasd 570 5
8 1.88 111
+8=1.9
4 + 8=2.2
560
/
9.1.88 9 [ —
// + 892.0
+ls=2.0
L 550
110l 85! 4 o
4 +4=2.0
+8=2.0
540
2B ETETI ]
233.1 =27
53,0 Ead of Borshole

20
15$-5 % STRAIN AT FAILURE
10



-

]

OFFICE REPORT ON SGIL EXPLORATION

MINISTRY OF TRANSPORTATIOM AND COMMUNICATIONS~ONTARIO

THIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

"RECORD OF BOREHOLE N2 11

Co-ords N 15 619 257

WP 347-65-02/03 LOCATION E 1 025 649 ORIGINATED BY _BJS .
DiIsT__ 1 HwY __ 402 BORING DATE __ may 11, 1977 COMPILED BY___PJS
DATUM __ geodetie BOREROLE TYPE Hollow Stem Auger CHECKED BY
T & JDYNAMIC CONE PENETRATION LIQUID LIMIT s W =
SO!L_PROFILE SAMPLES = |RESISTANCE PiOT PLASTIC LIMIT s | = T
51 R S 2040 6o 80 180  JWATER CONTENT..w | Z
ELEY Elw w31 8 [SHEAR STRENGTH psF We w W 2 | REMARKS
SEFTH DESCRIPTION »&‘ 2> g 3 o unconemnep + FIELD VANE y
el 2|7 | S | e QUICK TRIAXIAL X LAB VANE | WATER CONTENT % "
585.5| Ground Level - € |ELey 1060 2000 10 2p 30 GR SA 51 CL
0.0
Sand, Pockets of .
5ilt and Gravel ",
Loose to Compact i85 5.1 380
576.5 e o 668233
9.0 Clayey 8ilt 1 L3l ss 113 ©
Some Sand 7 T 85 111 9?
Trace of Gravel 570 4 8=2.2
Occasional Sand .5 ss | 9
Beams ' =22
Very Stiff to Fim 6 1 85 1 9
_ om0
7...588...8 +a=2,2
Y g [ a5 1 8 560
557.5 % 455l 7
28.0] End of Borehole

24
156-5 % STRAIN AT FAILURE
10



ABBREVIATIONS 8 SYMBOLS USED IN THIS REPORT

‘N's STANDARD PENETRATION RESISTANCE :

PENETRATION RESISTANCE

- THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER

12 INCHES INTO THE SUBSOIL, DRIVEN BY MEANS OF A 140 POUND MAMMER FALLING FREELY A DISTANCE 0¥ 30 INCHES,

DYNAMIC PENETRATION RESISTANCE : ~ THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 (INCH, 60 DEGREE CGONE, FITTFD

TO THE END OF DRILL RODS, 12 INCHES INTO THE SUBSOIL,

THE CONSISTENCY OF COMESIVE SOILS AND THE

IN THE 'FOLLOWING TERMS ' -

CONSISTENCY

VERY $O0FT
SOF T

FIRM

STIFF

VERY STIFF.
HARD

THE QﬁlV!NG ENERGY BEING 350 FOOT POUNDS PER BLOW

" DESCRIPTION OF SOIL

f

c LB/SO.FT
0 - 250
250 - %00
500 - 1000
1060 ~ 2000
2000 - 4000
-3 anoo

TERMS TO BE USED IN DESCRIBING SOILS5:-

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

5.8
WS

5T
AS

cs

ciD "
cay
CAD C o

RELATIVE DENé!TY Ok DENSENESS OF COMESIONLESS SOILS ARE DESCRIBED

DENSENESS "N BLOWS / FT.

VERY LOOSE o -4
LOUSE 4 - IO
COMPACY 10 -~ 30
DENSE 30 - 50

VERY DENSE ‘» BO

> 40% SILTY, SANDY, GRAVELLY, CLAYEY 7TC

_TYPE OF SAMPLE

é':V’LIT SPOON

WASHED SAMPLE
SLOTTED TUBE SAMPLE
AUGER SAMPLE

CHUNK SAMPLE’

T.W.  THINWALL OPEN
TF THINWALL PISTON
0s OESTERBERG SAMPLE
FS | FOIL SAMPLE

RE$ . ROCK CORE

PH  SAMPLE ADVANCED HYDRAULICALLY
PM  SAMPLE ADVANCED MANUALLY

~ SOIL TESTS

u UNCONFINED COMPRESSION
Uu UNCONSOLIDATED UNDRAINED TRIAXIAL
CIU  CONSOLIDATED ISOTROPIC UNDRAINED THRIAXIAL

» _ ORAINED

ANISOTROPIC  UNDRAINED
" DRAINED

LV LABORATORY VANE
¥V FIELD VANE

< CONSOLIDATION

§  SENSITIVITY




N RN

@ NN

L o T

[

E;‘}‘C

ABBREVIATIONS & _SYMBOLS USED IN THIS REPORT

.

501 PROPERTIES

UNIT WEIGHT OF SOiL {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« -

T VOLD RATIO
S
FOROSITY r
WATER CONTENT
DEGREE OF SATURATION
LIQUID LMY
PLASTIC LIMIT
PLASTICITY INDEX
SHRINKAGE LimIT
b
W Wp
P

LIQUIDITY INDEX =

' w, W

CONSISTENCY INDEX = “"LFW
; ' .

VOID RATIO IN LOOSEST STATE

VOID HATIO IN DENSEST STATE

DENSITY INDEX » —0X "€
€ mox " € min

RELATIVE DENSITY D, 1S ALSO USED

HYDRAULIC HEAD OR POTERTIAL

RATE OF DISCHARGE

VELOCITY OF FLOW

HYDORAULIC GRADIENT

COEFFICIENT OF PERMEABILITY

SEEPAGE FORCE PER UNIT VOLUME

-~ e

COEFFICIENT OF VOLUME CHANGE »
(1+e)do

COEFFICIENT OF CONSOLIDATION

COMPRESSION INDEX ¢ ~emrD8
[log,, T .

CTIME FACTOR » Eax,'m { d, DRAINAGE PATH )

DEGREE OF CONSOLIDATION
SHEAR STRENGTH
FFFECTIVE COMESION

INTERCEPY IN TERMS OF
EFFECTIVE ANGLE OF EFFECTIVE S”‘f‘S‘S
4

SHEARING RESISTANCE, | Ty» ¢ + o tan ¢
OR FRICTION

APPARENT COMESION -

IN TERMS OF

ABPARENT ANGLE OF TOTAL STRESS
 SHEARING RESISTANCE,

OR FRICTION ' Ty=Cyt+ O tan g

COEFFICIENT OF FRICTION
SENSITIVITY

e

S XaoMmeNy @4 Qg £

2o x

[ B

GENERAL
R W
" BASE OF NATURAL LOGARITHMS 2-7153
log, o or Ing NATURAL LOGARITHM OF @

0G0 OR I6Q 0 LOGARITHM OF @ TO BASE 10

TIME
ACCELERATION DUE TO G?AV"TY

" VOLUME

WEIGHT
MOMENT
FACTOR OF SAFETY

'STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NOHMAL EFFECTIVE STRESS (0I5 ALSO USED)

SHEAR STRESS ‘ -

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { L 15 ALSO USED) _
MODULUS OF LINEAR DEFORMATION, { YOUNGS MODUL US )
MODULUS OF SHEAR DEFORMATION

MODULUS OF COMPHESSIBHITY

" COLFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSION&.éSS COEFFICIENT TO BE USED WITH VARIOUS
SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL S5TRESS
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 BUFFIX, APPLYING
10 SPECIFIC GRAVITY, DLPTH AND COHESION E£1( IN THE
FORMULA FOR BEARING CAPACITY ’

MUDULUS OF SUBGRADE RFACTION

SLOPES

VERTICAL MEIGHT OF SLOPE
DEPTH, BELOW' TOE OF SLOPE TO HMARD STRATUM
ANGLE OF SLOPE TD HORIZONTAL



p e,
CONT No / <]
WP No347-65-02/03] '~
- o FRONT ST OPASS § CNR CUHEAD | SHEET
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