DEPARTMENT OF RIGHWAYS ONTARIO

MEMORANDUM
Mr. R, G. Burnfield, From: Foundaticn Sectlon,
Regicnal Functionazl HAaterials & Testing Div.,
Planning Engr., Room 107, Lab. RBldg.
Central Hegloen, A L
Admin. Bldg. Dare: &april 21, 1960
Our Fie Rer. In rEPLY 70
Sussecm:
PRELIMINARY

FOUNDATION INVESTIGATION REPURT FOR
Punctional Study for Connecting Link
Between City of Welland snd Fuwure
Hwy. #406, District #4 (Hamilton).

Woed. 65-F-115 - W.P. (Nil)

In order to provide the necessary information for
the functional study, we are forwarding to you, three (3}
copies of cur Preliminary Foundation Investigation Report on
subsoil conditions existing at the above site.

We believe that the factual data and recommendations
contained therein, aithough preliminary in nature only, will
prove adequate for your present requlrements,
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¢c: Messrs. R. G. Burnfield (3}
B. B. Davis
G. K. Hunter (2}
H, Greenland
T, J. Kovich

Foundations Cffice
Gen. Files




TABLE OF CONTENTS

1. INTRODUCTION.
2. DESCRIPTION OF SITE ANU GECLOGY.
3. FIELD AND LABORATORY WORK.
4, 3UBSOCII. CONDITICHS.
4,1 Gev-ral.
4,2 P. . (Mixture of Clayey Sil%t, Sand & Rubble).

4,3 Orgsnic Silt-Clay.

4,4 Clayey Silt to Clay,

1
4,5 Silty Sand or Saady Silt with Gravel.
4.6 Doleomitic Shale RBedrock.,

4,7 Groundwater Couaditions,
5. DISCUSSION AND RECOMMENDATIONS.

6. HISCELLANEOUS.




PRELIMINARY
FOUNDAYION INVESTIGATION REPORT FOR
Functiopal Study for Connecting Link
Between Clty of Welland and Future
Hwy, #400, Dist- ‘¢t #4 (Hanmilton.

W.J, 65-F-115 - W.P, (Nil)

1. INTRODUCTION:

It is proposed to span the Welland River near the
Northern end of the City of Welland. This crossing is to be
in conjunction with the proposed tunrel under the Welland
Canal approximately 1 mile t~ the south-~east, The purpose of
the two structures is to facilitate the movement of traffic
from the centre of Welland to future Hwy. #406,

A verbal request for a foundation investigation at
the Welland River site was received from the Cenfral Regional
Office of the Functicnal Flanning Branch.

Subsequently, a foundation investigation consisting
of 21 boreholes was carried out at the proposed site,
Presented in thils report are the results of this investigation,
togetuer with our preliminary recocmmendations pertaining to
the stablility of the future embankment,

2, DESCRIPTION OF SITE AND GEDLOGY:

The site of the proposed Welland River Structure is
located in the physiographic region known as the Haldimand
Clay Plain, which in this sarea ig relatively flat. The area
is underlain by stratified silt and clay deposits of glacial
Lake Warren, The silt and clay are underlzin by a thin layer
of glacisl drift followed by shales and dolomites of the
Paleozole era.
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J. TFIELD AND LABORATORY WORK:

The borings ln the field were carrled out by means
°of two diamond drills adapted for soil sampling purposes and

&)

ne Penn auger. A raft was used for drilling the four bore-

W

1w0legs located in the Welland River,

Samples were recovered at the required depths by
means of a 2-inch 0.D. split-spoon sampler and by 2-inch I.D.
Shelby tube sampler. The dimensions of the split~spoon

4]

ampler and the energy used in driving it, conform to the

’$

equirements of the Standard Penetration Test. In-situ vane

o

ests were carrisd cut wherever possible, in order to determine

the undrained shear strength of the cochesive deposits.

The locations and elevations of all boreholes are
shown on the accompanying borshole log sheets, included in
the Appendix of this report. The borehole elevations were

supplied by a Department of Highways survey crew from the

Planning Branch, Central Region, and are based on geodetic
datum,

Samples were visually examined and identified in the
laboratory as well as in the field, Laboratory tests were

performed on = aumber of selected samples to determine:

Natural moisture contents
Atterberg limits

Bulk densities

Undrained shear strenghths
Grain-size distributions

T
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Laboratory tests are summarized and are *ncluded in
the Appendix.

4., SUBSOIL CCONDITICNS:

o

.1 General,

Subsoil at the site consists of deposiis of fill,

cont'd. /3 ......



L4, SUBSOIL CONDITIONS: (cont'd.)

* @ e

clayey silt tr clay, orgenic silt-clay, and silty sand or
sandy silt with gravel,

The boundaries of the dsposits, as determined in the
boreholes, are shown on the accompanying borelog sheets, and
the estimated strabtigraphical profile contained in

Dwg. 65-F-115A 1s based on this information.

L,2 PRill {Mixture of Clayey Silt, Sand & Rubble).

The purpose of this fill was to raise the low north
bank of the river and it was found on that side only. The
fill is generally deepest (max. 7ft.) near the »' ~er’'s edge and
it tapers off away from the river.

Standard Penetration test {N) values in the deposit
ranged from 9 blows/ft. to 17 blows/ft.

4.3 Qrganic Silt-Clay.

With the exception of boreholes 7, 15 and 18 this
stratum was found in all boreholes i1a the river asnd on the
north bank., The deposit extends downward from ground surface
in boreholes 4, 8, 13, 20 and 21 and from the surface Ffill in
boreholes 2, 3, 6, 10, 11, 1z, 14, 16, 17 and 19. The thickness
of this stratum varles irregularly, from 3 ft. in borshole 21
to 21 f£t. in borehole L,

Fhysical properties of the material in the deposit as
determined from laboratory and field tests, are summarized as
follows:

Liquid Limit {wl) 52% - 76% (oven dried)
63% - 109% {air dried)
Plastic Limlt {wp) 20% - 67%  {oven dried)
33% - 81% (air dried)
Moisture Content {(w) 35% - 145%
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L, SUBSQIL CONDITIONS: (cont'd.)

® 9 e

Laboratory Shear Strength 120 p.s.f. - 1320 p.s.f.
Field Vane Shear Strength 160 p.s.f. - 1760 p.s.f.
'N' valuas 5 blows/ft. - 12 blows/ft.
Bulk Densitiss 81 p.c.f. - 121 p.c.f.

L, Clayey Silt to Clay:

The stratum of clayey silt to clay was the major
deposit explered at this site. On the south side of the river
the layer extends downward from ground surface and ranges in
thickness from 59 ft. in borehole 9 to 72 fit. in borehole 5.
On the north side the deposit extends downward from ground
surface in boreholes 7 and 18 and from the stratum of organic
silt-nlzy in the ofther boreholes. The thilckness of the
depesit north of the river ranged from 29 ft. in borehole 21
to 68 ft. in borehole 6,

Physical properties of the materisl in the deposit as

determined from laboratory and field tests, are summarized as
follows:

Liguid Limit {(wl) 26% - 63%
Plastic Limit (wp) 16% - 36%
Moisture Content {w) 18% - L4u%

Laboratory Shear Strength 320 p.s.f. - 3250 p.s.f.
Fleld Vane Shear Strength 340 p.s.f. - >2000 p,s.f.
'N!' values 14 blows/ft. - 45 blows/f%.
Bulk Densities 102 p.c.f. ~ 146 p.c.f.

4,5 Silty Sand or Sandy Silt with Gravel:

This stratum underlies the entire site. The deposit
was proved for its entire depth in boreholes 1, 2, 4, 5, 9, 13,

16, 20 and 21 while in the others the upper boundsry of the

stratum was determined only. The surface elevation of the deposit

<

aries hbetween 482 and 518,

cont’d. /5 vaceno



, #;, suBSOIL CONDITIONS. (cant,d i

Standard Penetration Test {N) values in the stratum .

;kfvaried from 41 blows/ft. to 100 blows/3 1n., indicating a‘

‘?frelative density of aense to very dense.

&,6 Bolcmltic Shale Bedrock’

: : Underlying the granular deposit of silty sand or

| sandy silt ic Dolomitiec Shale Bedrock. Ths rock is made up'
Sl buff dolomite and grey dolamitic sh&le, Eoth were founa :
to contain nadules of gypsum and anhydrate, There were also  : 
gypsum seams and 1nterbeddingsn |

The bedrock w4s preved hy o o illing L ., ta 7 ft.‘cf
AXT core 1n bareheles 1y b 13, 20 and 21, Boreholes 2y 55
9, 16 and 17 were extended to bedrock. Contaét elevation
varied from 485 te w2,

n7 o wreundwater Canditions.q ‘

Haterleve}. ebservation" w,ere carried out in the. ‘bnr‘é‘f

‘f;heles during the tim% o;‘the investigation; These inuieate

,'that in all the boreholes an the north side of the river the_,.
ground water level in the boreholes cerrespsnds to ‘the water o
level in the river - i.e., elev. 562. In boreholes 1, 5 and 9,
‘all locateﬁ on the sonth banx, a weak artesian flaw, originating ‘k'
in the silty sand or sandy silt stratum, Was encountered

kk5.‘ DISCUSSION AND BE”OMMENDPTIONS"’

; It is proposed to build a new structure over the Wellani

~ BRiver in Welland to facilitate the movement of traffic from the
~centre of Welland to future Hwy. #406. The purpose Qf,thekfield_
work was,to‘investigate a designated,area with a view to iceating

thé structure, as well as to provide infcrmation‘regarding fcundation
design and embankment stability. For this purpose, survey lines

' were established and deslignated as 220' Lt., Centre Line,; 180' Bt.
380* Rt, Boreholes were generally located along these iines,

coknt'd.a ,/6 ".g‘”“..."
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5. DISCUSSION AND RECOMMENDATIONS: {cont .,)

LR

Subsgoil at the site consists of deposits of fill,
organic silt-clay, clayey silt to clay, silty sand or sandy
silt with gravel and dolomitic shale bedrock.

The investigation revealed that the most suitable
subsoll conditions exist at the location of the £ and 180'Rt.
survey lines., At 220' Lt. and 380' Rt. the organic silt-cla;
stratum is considerably weaker and at 380' Rt. a contributin,
stream would either have to bridged or reloeated.

The future structure in this area may be supported
on small-displacement end-bearing piles driven to practical
refusal either in the silty sand or sandy silt stratum or on
the bedrock, Allowable load per pile would then depend on
the capaclty of the section sslected.

The presence of the organic silt-clay stratum over
; the entire north side of the river, may cause embankment
@ stability problems. When the final design for the proposed
structure are decided upon, it may be necessary to carry out
more borings in the field. Rccommendations given in this
report are, therefore, to be regarded as conditional only, and
as such, are subject to revision at a later date when and if
new fleld information becomes available,

6. MISCELLANEOUS:

The field work, carried out in October and November, 1965,
together with the preparation of this report, was undertsken by
Mr. R, Magl and Mr. F. Wang, Project Foundation Engineers.

The investigation was carried ocut under the general supervision
of Mr., M, Devata, Senior Foundaticn EBngineer, who also

reviewed this report. The equipment was owned and operated by
Dominion Seil Investigation Ltd. of Toronto.

April 1966,
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A‘BBRZK’QATIONS,USED IN- THIS REPORT

O®

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE "N': - THE NUMBER OF BLOWS REQUIRED TO ADVANGE A STANDARD SPLIT SPOON ‘SAMPLER

12 INCHES INTO THE SUBSOIL, DRIVEN BY MEANS OF A {40 POUND HAMMER FALLING FREELY A DISTANCE OF 30 !NCHES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A

A 2 INCH, €0 DEGREE CONE, FITTED
TO THE END OF DRILL RODS, 12 INCHMES INTOG THE SUBSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW,

DESCRIPTION OF SOIL

THE CONSISTENCY OF COMESIVE SCILS AND THE RELATIVE DENSITY OR DENSENESS OF COMESIONLESY SOILS ARE DESCRIBED
IN THE FOLLOWING TERMS : -

CONSISTENCY ‘N BLOWS/ FY. ¢ 1B/ SQ.FT. DENSENESS 'N' BLOWS / FT.
VERY SOFT o -2 o - 250 VERY LOOSE 0~ 4
SOFT 2~ 4 250 - 500 LOOSE 4 =10
FIRR 4 -8 500 - 1000 COMPACT S0 =730
STIFF 8 -5 1000 - 2000 DENSE 30.- 50
VERY STIFF 15 -~ 30 2000 - 4000 VERY. DENSE > 50
HARD > 30 > 4000

e

TYPE OF SAMPLE

S.8. SPLIT SPOON T. W, THINWALL OPEN
WS WASHED SAMPLE TR THINWALL PISTON
s.B SCRAPER BUCKET SAMPLE C.8 OESTERBERG SAMPLE
AS. AUSER SAMPLE F.S. FOIL SAMPLE

<8, CHUNK SAMPLE R.C ROCK CORE

ST SLOTTED TUBE SAMPLE
B.H. SAMPLE ADVANCED HYDRAULICALLY
P SAMPLE ADVANCED MANUALLY

SOIL TESTS
au UNCONFINED COMPRESSION LY. LABORATORY VANE
Q UNDRAINED TRIAXIAL FV.  FIELD VANE
@Qcu  CONSOLIDATED UNDRAINED TRIAXIAL c CONSOQLIDATION

Qd DRAINER TRIAXIAL ] SENSITIVITY




ABBREVIATIONS USED N THIS REPORT

SOIL PROPERTIES ‘ GENERAL

’ 77 . UNIT WEIGHT OF SOIL {BuLK DENSITY) k4 =3-1416 -
O Yy UNIT WEIGHT.OF SOLID PARTISLES e BASE OF NATURAL LOGARITHMS 2.7i83
o T UNIT WEIGHT OF WATER log,0 or ing NATURAL LOGARITHM OF &

‘ Ty URIT. DRY WEIGHT OF SOIL (DRY DENSITY) 10gw2 OR I0g.@  LOGARITHM OF ¢ TO BASE .10

7 UKIT WEIGHT OF SUBMERGED SOiL t TIME
: & SPEGIFIC SRAVITY. OF SoLiD g ACCELERATION DUE YO GRAVITY

- ¥ VOLUME
VOID- RATIO L) WEIGHT
n POROSITY M MOMENT
w WATER -CONTENT F FACTOR OF SAFETY

S, DEGREE OF SATURATION
W LIQUID LT

T , STRESS AND STRAIN
Wp o PLASTICLIMIT L-D
i PLASTICITY INDEX u PORE PRESSURE
s SHRINKAGE LIMIT o NORMAL STRESS
- ) W Wy & NORMAL - EFFECTIVE STRESS. (& IS AlsO USED)
a I LIQUIDITY IMDEX = -
d > T SHEAR 'STRESS
: w, - W £ LINEAR STRAIN
* i CONSISTENCY INDEX ‘o miue
¢ NS lp ¥ SHEAR STRAIN
€mox. YOID RATIO IN LOOSEST STATE v POISSON'S RATIO (IS ALso USED)
Bmip VOID-RATIO iR DENSEST STATE E - MODULUS OF LINEAR DEFORMATION { YouNGs n«ooux.us)
. —& G- MODULUS! OF SHEAR DEFORMATION
g~ DEWNSITY pEX = Smex =& ;
S max . ™ Emin K MODULUS ‘OF COMPRESSIBILITY
RELATIVE DENSITY D} 18 aLso.Usen k1| COEFFICIENT OF VISCOSITY.
.\ h NYDRAULIC HEADOR POTENTIAL : : ,
Z RATE OF msanRGE e : . o
. O 9 : : "EARTH PRESSURE
1 v VELOCITY OF FLOW ; g
] HYDRAULIC GRADIENT : : - 'DISTANCE FROM TOP OF WALL TO BOINT OF wpucmlow
K COEFFICIENT “OF PERMEABILITY OF PRESSURE
: . : kil ANGLE. OF WALL FRICTION : .
: 3 SEEPAGE FORCE PER UMIT VOLUME :
:_ N ~he o K DIMENSIONLESS COEFFICIENT 70 BE USED WITH VARIOUS
. N My COEFFICIENT 0F VOLUME C%P‘G‘ = (H-e Ao SUFFIXES (N EXPRESSIONS Rssmﬁms TO NORMAL smsss

ON WALLS
Cy COEFF?C!EHT DF QONSOL!DAT!ON

- . K, COEFFIC(ENT OF EARTH PRESSURE AT REST

Ce  COMPRESSION WDEX = ——8

Alogie o
‘ ’ FOUNDATIONS
) Te TIME FACTOR = -%’:— {-d, ORAINAGE ‘PATH } B et
B8 BREADTH. OF FOUNDATION
U DEGREE OF CONSOLIDATION
SHEAR STRENGTH L LENGTH OF FOUNDATION
Tf i £ o DEPTH OF FOUNDATION BENEATH GROUND
¢ EFFECTIVE COHESION -
IMTERCEST N TERMS. OF N DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING -
. EFEECTIVE STRESS TO SPECIFIC GRAVITY. DEPTH AND COHESION ETC. N THE
¢ EFFECTIVE. ANGLE OF A ) FORMULA FOR BEARING CAPACITY
SHEARING RESISTANCE, | Ty« C + 0 ton ¢
GR FRICTION Ks MODULUS OF SUBGRADE REACTION
] Cy APPARENT CONESION
N TERMS OF
$u APPARENT ANGLE OF TOTAL STRESS SLOPES
- SHEARING RESISTAKCE, Ty e Cut @ fon § :
. t =Ly
OR FRICTION H VERTICAL HEIGHY OF SLOPE
# COEFFICIENT OF FRICTION D DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
St sewsmivry g ANGLE OF SLOPE TO HORIZONTAL

O®



FORM OB-MT-125 (FORMERLY 0B-ML-12&)

&£5-1833

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMEWT OF HIGHWAYS ~ ONTARIO
MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. 1

FOUNDATION SECTION | |

408 . H5=F=115 LOCATION 318" Rt,, Sta, 1453 oRIGINATED BY .l
w.p Nil BORING DATE .. Oct, 14, 1945, COMPILED BY S
patum.. Gegdstic BOREHOLE TvpE . Yashboring, CHECKED 8Y P
AMPLE DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT e ¥,
SOIL PROFILE SAMPLES _, |eiows/root PLASTIC LIMIT wp N -
5 gl 2 ; i ; . . WATER CONTENT mmme ¥ <
il g &1 § [SHEAR STRENGTH P.5.F. wp w Wy 3é 4
ELEV. DESCRIFTION : ? X Py 5 + Fisld Vane plab Vane L] W REMARKS -
DEPTH =l 5 &2 i e Unconf, Comp. mTor Vane WATER CONTERT % X ‘
=% - hurt - o
572.8| Groundlevel @ | “ 500 1000 1500 2000 2500 20 L0 69 perly
o]
570
T 1 55128
2 55 124
3 T P e 7o vm— 128
L P e
+ 3215
51 M| P >% @, F, — 132
)_E_
6 Tl P
550 =
T T P -8 e i 126
g] Twi P
Clayey silt to 540 ES
elay with some 51 Tl P i " 130
{_
s5ilt and sand
10 Tl P
layers. 530 +
i3] | P ap . M6l 120
12 T P
520 o
Firm to verv stiff,
131 W] P A S 116
L] TW| P
510 +
15 ™ P a8-2 —O—t 123
+
161 ™l P 500 .
R :
Sa36%5152% |
7 W] F v @ o] 16 |01 127
495.5 k2
©77.31 Silty sand with | =<
gravel, T8 RCY - B 494
450
185.8 9| KC| - AT core
o Barrel :
a7 Dolomitic shale Rec. 36%
bedrock, 20 RC - !
LEBO
L78.8
94,01 End of borehole. Q
15-¢-51 Perdent stirain at failure
10




FORM DB-MT-126 (FORMERLY O3-ML-1261

55-1831 @

OFFICE REPORT ON SOl EXPLORATION

DEPARTMENT OF HIGNWAYS - ONTARIO
MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. 2

FOUNDATION SECTIOMN

gop 65-F=115 Location 180! Bt., Sta, 3415 ORIGINATED BY ___ Rels
w.p i1 8ORING DATE .Lcb. 14, 1968 COMPILED BY R,
patum....Geodetic sorgHOLE Type . Penndrill CHECKED BY S
SAMP DYNAMIC PENETRATION RESISTANCE LIQUID LUIMIT vy
SOIL PROFILE LES _| . |slows7Foor loun LT L )
5 8! & . ; s . 1 WATER CONTEMT ——% « b
g gl & | § |SHEAR STRENGTH P.5.F. wp - vy 3@
ELEV. CESCRIPTION gl @ i 5 + Field Vane g Tor Vane e e ® Wl REMARKS
DEPTH x § z 0w @ Unconf. Comp. D Lab Vane WATER CONTENT % 3
, CONTENT %
566,0 | Groundlevel - ® m 500 1000 1500 2000 2500 20 10 60 P.C.F
0 gi%lgs:;nd, stones, % W.L. Elev
abris -
561.0 | Comoact. 1155 117 560 ¥ 562.0
5 ~ 2 1 T [
L i [ o + 97 §n '
Organic silt-clay. ~ + L.8% Org's
pos I Tl P + Wl 1202 :
oA TP Pu|, 1l 81 11717 org'e
5 | P | 550 T
57,0 | Soft to firm & | T L P ég — 121 116.8% Orgls
19.0 - ,
7 W P
+
g | Ta | P ] 540 & ' 124
+
Clayey silt te 9 | T |1 P
+
silty clay.
Yol T | B 530 se- 02
+
lssir
+
Tl I3 £20 B < !
Firm to stiff. 12 = 7
131 Ta § F
512.4d
54 | 5ilty sand with CTIETSS o7l 510
gravel, e D
+ ImFCSsoIooys
| 3RS 150780
Very dense .
371 85 [92/kn500
1198.4 ‘< TRITSSTIIA0 Y
67.6 Presumably Bedrock )
End of borehole,
o]
5-6-5| Perchnt stiain ap failure
10




FORM OB-MT-126 (FORMERLY QB-ML~128)

&£5-183)

OFFICE REPORT ON SOIL EXPLORATION

DEPARTHENT OF HIGHWAYS ~ ONTARIO

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO.

3 FOUNDATION SECTION

408 £5=F<115 rocation £, Sta. 4490 ORIGINATED BY _H:M.

w.p. _Nil BORING DATE .Qgb, 17, 1965, COMPILED BY . folle

patum.__Geodetic 8ORTHOLE TyPE . Penndrill CHECKED BY _,:’;‘Z

- AMP DYNAMIC PENETRATION RESISTANCE LIQUID LINIT wwy
SOIL PROFILE SAMPLES _| ., |elowsyFoor Llogin LiniT - R
B 2 3 , ' ; | i WATER CONTENT ——W w =
i = £ @ [SHEAR STRENGTH PSF. wp - Wy 38
ELEV. DESCRIPTION |l 8 8 | g| 5 | +Field Vane © LabVane S S T H} REMARKS
DEPTH 22|z 2| @ { & Unconf. Comp. ® Tor Vane WATER CONTENT % X
=) 1 9 . A v o
565.8 | Groundlevel ® B 500 1900 1500 2000 2500 20 K060 lpgy.

6 | Fill{eilty sand with Q ur B
debris, lumps of WL Elev.
clayey silt) 1158 30 T 562,0

558.8| Compact, 51 86 |10 560
7 - ; %
Organic silt-clay. |~~1 3 | Ti| F bos - 86 of120% Org's
e +
~ VTP
~ 550 + Oy 8l
L — o In ven Ly
pogt HEL 0 Air =
T + W 1137
Very soft to firm, L~ +
5422 —~{ 71 T P W 1G22 §12.7% Orgis
2.8 + :
23 81 Tal p|Bk0
+
9 W] P ®
Silty clay to clay. -+
0 el B 530
+
Wi WP i | 111
+
121 1| P50
+
Soft to stiff, 13| Te| P
513.3 +
52,5 Ve
N SV IR Y, 51
Sandy silt. GrifSa3sd
15 | 35 100/3" 5i522C1 13¢
".{16 [ 85 [iooss" 59
Very dense, N
117 | _ss [100/,"
490.5 e s Han) 490
7%,3] find of borehole, I3
o]
ki —4»5 Percerirt strdin at (failure
10




FORM OB-MT-126 (FORMERLY QB-ML-126} OFFICE REPCRT ON SOl EXPLORATION

FEREEY @ @ @

DEPARTMENY OF HIGHWAYS - ONTARIOQ R ECORD OF B R
MATERIALS & TESTING DIVISION CREHOLE NO. 4 FOUNDATION SECTION
Joe . _H5-F-115 LOCATION 220" 1t,. Sta, 7493 ORIGINATED BY _ M.
w.p . Nil BORING DATE _Qot. 19, 1965, COMPILED B8Y Bl
paTuM. . Geodetic BOREMOLE TYPE _ Penndrill CHECKED BY ... o
SO, PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
i ~— w | BLOWS/FOOT PLASTIC LIMIT wp
5 i 2 i | , ) ) WATER CONTENT = ® b
gl = w | & | B [SHEAR STRENGTH P.SF. wp - w| 38
ELEV. DESCRIPTION elel &1 a 5 + Fieid Vane o Lab Vane G} T Wi REMARKS
DEPTH sl 3 c |zl w ® Unconf. Comp. ® Tor Vane
I a3 4 . WATER CONTENT % ¥
564,.9| Groundlevel @ & ] 400 1000 1500 2000 2§OO 20 LO &0 PC.F
o - WL Elev,
CTITSS I 560 -1— 562.0
Organic silt-clay. o]
25512
- W 1208
; ¢ — g1
M A e peid 1T 117,08 orgtd
T 4 ¥ 963
. s b 550 4 ¥ 94%
Very soft to stiff, ~ BT a Syem e a8y 91,0% Org's
b A -
543.9 =T ] F
21 +
_| 540
71 Tl F » Y i 130
+
8] TWi ?
+
530 130
S Tl P 8 -
Clayey silt to +
silty clay.
0] TW} P
+
520
111 Twi P ® Hrmeaorn 122
+
T W] P 1
“—
i 510
131 TW| P & &0 o] 116
.'—
1] TW] P
Firm to stiff. +
500
15 ™ P
+
hzgg - %’g; é;(,:r g‘ GretgSasss,
. . 3 £ N
5ilty sand with 150 51 37%
gravel. N NN SR
L ., AXT Core
485,6] Very dense. . . Barrel
79,3 Dolomitic shale § Rec. 4OF
bedrock. 15 | RC -
£80.6
24.3] End of borechele.
15«1205 Percegt strdin at {failupe,




FORM OB-MT-22
A5-1851

(FORMERLY 018-ML-126) OFFICE REPORT ON S0l EXPLORATION

DEPARTHENT OF HIGHNWAYS - QNUTAMO

MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. s FOQUNDATION SECTION
o8 _65=F=115 Locarion 182' fb,, Sta,-0452 ORIGINATED BY R. K,
w.p . Nil gorinG pate _.Oct. 20, 1965, COMPILED BY i,
paTum_Seedstic BOREHOLE Typg . hashboring CHECKED BY
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE LIGUID LIMIT Wy
c 1 w | BLOWS /FOOT PLASTIC LawiT wp .
5 gl 2 \ ; . ( . WATER CONTENT ~——¥ -
£ z| | &| $§ ['Sear staener psr wp WL 32
E—EI},%; CESCRIPTION gl @/ 4 w) 5 |4 FleldVane o lab Vane e © Wl memanks
& E3 w
i 2| & a b ® Unconf, Comp, @ Tor Vane
=i 2 g - WATER CONTENT %
568.5 | Groundlevel o 21 @ 500 1000 1500 2000 2500 ATER GONTENT P'?,:F v
4] 4
T 135 1 &5
2 53 g
18 560 .
3PP
T +
g T ;P 0 L O 127
>
st MW P
550 >
AR | TP g do 127
A +
lavey silt to
c¢lay with some sand 71T P i
and silt Jayo s, g 540 A+l
g | Wi P C la e 10— 127
!_
9 | T P '
530 +
.0 | TP P Q= ] 120
g +
/ 1l T § P
520 +
12 T™W| P @ oS E——— 114
+
T m P
510 +
7
Firm to very stiff, 14 ™ P o | WD Heg e 123
—,.
500
5973 e .
o El
71.5| Silty sand with LSS Ll av L9l
gravel. =
188.7 Dense ' 490
79.8| Presumably bedrock
#nd of borehole.
¢}
1595 | Percednt strpin ati failyre.
10




FORM OB-MT-I26 (FORMERLY DB-ML-126&)

é

&5-183t

OFFICE REPORT ON SOIL EXPLORATION

DEPARTHENT OF MIGHWAYS - OHTARID

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO.¢

FOUNDATION SECTION

AN,

J0B ..85:-F=115 LOCATION _220' Lt, Sta, 9430 ORIGINATED BY
w.p. bl somiNG DATE Ocb, 21, 1965 COMPILED BY Rl
2 _/
patuMm .. Geodetie SOREHOLE Typg Penndrill CHECKED BY i
DYNAMIC PENETRATION RESISTANCE LIGUID LIMIT —emm Wy
SOIL PROFILE SAMPLES _ . |Blows 7 roor LIuD LIMIT v ]
5 gl 4 . I . \ . WATER CONTENT —— W =
2 & e 2 [ SHEAR STRENGTH P.S.F. wp w wi 39
ELEV. DESCRIPTION £l @ & | &| s | +TField Vane o Lab Vane ORI, SE—" 25| remanxs
N >
DEPTH € 3| F Z2| Y | eUnconf, Comp. ® Tor Vane WATER CONTENT % X
566.0] Groundlevel ” a; w 500 1000 1500 2000 2500 20 10 60 B.C.F
0 Fill & _—
¥ ey,
562,35
35 ~ L 5620
~ 3T [P | 560 o 121f <
Organic silt-clay. -~ +
i 2 lmW (P
SLiff, e +
550.0 i 3w P | 550 & 58, o 124
16 4
NS
+
540
Clayey silt. 530
520
510
500
L350
b LE2, &
& Silty sand with S 80
79.0 ! gravel. 4
&7 End of borehole.
9] ’t )
595 Percent strain at Failurne.
10




FORM OR-MT-126 (FORMERLY C3-ML-t2&) QOFFICE REPORT ON SOIL EXPLORATION

&5-1831 . . .

CEPARTMENT OF HIQHWAYS « ONTARID s
RECORD OF BOREHOLE NO. 7 ‘
MATERIALS & TESTING DIVISION FOUNDATION  SECTION - |
908 __65-F~115 LOCATION 220" 1t, Sta, 10410 GRIGINATED BY . Bl b
w. e Nil goring patg Oct. 25, 1965, COMPILED BY Ha, E
paTUM . Geodetic poresoLe Type . Penndrill CHECKED BY _ #Z. .
4
DYNAMIC PENETRATION RESISTANCE LIQUID LiMIT vy -
SOl _PROFILE SAMPLES | . |sLows/FooT PLASTIC LIMIT — wp J .
5 2 3 ) i ¢ i i WATER CONTENT ——m@ w'F
g & & 2 [ SHEAR STRENGTH P.S.F. wp w wy 392 i
ELEV. DESCRIPTION el 8! & 5| & | +Field Vane @ Tor Vane b @ Wl REMARKS
DEPTH el 21| = u ® Unconf, Comp, oiLab Vane L
z| 3 g| @ | ®Uncont, . WATER CONTENT% | ¥
1547.0 | Groundlevel @ @ u 500 1000 1500 - 2000 2300 <0 K0~ 60 P.C.F.
"0 | Clayey silt to WL mer
silty clay. o b
. . ap | T562.0 |
1 | TW 1P i580 H-0 1 : :
7 TP
Soft to stiff,
3 [ [P 550 by Ho—t 120
+
45.5 LW F
21.5 | End of borehole, +

o]
15;—05 Percent strain at faildre,




FORM OB-MT-126 (FORMEALY OB -z <!

@

&£5-1831

OFFICE

REPORT ON SQil. EXPLORATIONM

OEPARTRENT OF HIGHWAYS ~ ONTARIO

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. 8

FOUNDATION SECTION

0
1545 Fercent
1G

strain at failure.

J08 65-F-115 Location 220t Lt. Sta, 4/80 oriGINATED BY _ M
w.p. i1 BORING DATE Ot 25, 1965, COMPILED BY R.M,
paTum . Gegdetic SOREHOLE TYPE __Washboring. CHECKED BY %(,:C}
SOIL PRAFILE SAMPLES DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT vy
| | BLOWS /FOUT PLASTIC LIMIT wp .
5 g 2 , ) ) . WATER CONTENT ¥ x b
e e pre $ [ SHEAR STRENGTH P.5.F. wp w vy 39
SLEV. DESCRIPTION gl2l 8ol s + Fleld Vane @ Tor Vane A P | REMARKS
DEPTH IR @ Unconf. Comp.  Lab Vane WATER CONTENT % Y
< . -
1.2 | Waterlevel _f:x_ @ w 500 1000 1500 2000 2500 20 4G 40 poEl
o - 560
Water T
550.3 - 550
11.5 | Organic silt-clay. —
Y T P é o] 97 {5.1% Org's
= +
i v —~
54,18 Very soft jod
2 T P
20 54O
+
Clayey silt to 3 | Td| P é | = oy 123
silty clay. +
& TR 1T
LAl S5 1211530
5. 1.88 11k
+
™
6 | W | P 520 % @ — ] 115
Soft to stiff, - I-
7 TW | P
513.2 . + i
L2 i s31% wd T Crll%salos &
Sandy silt with « <8 | 55 806" R P
cop,a| gravel. V. dense /. 510 S154%CL 1681
A . R
23 End of borshole, :




FORM GB-MT-I24 (FURMERLY D8-ML-1246)

6H5-193F

®

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMERNT OF HIGHWAYS ~ ONTARWD

o

REC . N
MATERIALS & TESTING DIVISION ORD OF BOREHOLE NO. 5 FOUNDATIGN SECTION
908 L5=F=115 Locarion 78.5' Sta. 0£28 ORIGINATED 8Y R,M,
w.p _Nil soRING DaTE . Octs 28, 1965, COMPILED BY RoMy .~
] ; ) -
patTum_ Geodetic BOREHOLE TvpE _Washboring cHECKED BY
SAMP DYNAMIC PENETRATION RESISTANCE LIGUID LIMIT wy
SOIL PROFILE LES =1 1w | BLOWS/FOOT PLASTIC LIMIT wo .
5 gl & ; ; . WATER CONTERT ——W -
2 & & Q | SHEAR STRENGTH B.S.F. we wp 46
ELEV. oTION ol 8w S| ] A4 TField Vane o Lab Vane . E— 25| pemarcs
DEPTH DESCRIPTIO =1 2z z & ® Unconf, Comp. & Tor Vane WATER CONTENT 9% XQ ;
o (<
5642 | Groundlevel Wl ® g © 500 1000 1500 2000 2500 207 ko e 8 v
8]
] 58
1851 150 Gr1%Sa2%
3 o,
2 WP A 123 |S166%C1 31%
+
™I F
3 B Ho— Sal%s161%
Ly  Tw ] F 550 i @ ot 128 iC1 35%
5 TW | P
3 TW P -& [ — 129
: d 540
Clayey silt to clay "
with some silt and 71 P
sand layers.,
g1l P B e [EE ., S i
530
9 W P
100 TW ; P o [V - 117
ER
520
11 TW ; P
2] W1 P LY e 2] 117
510
13| W | P :
Firm to hard,
505.2 Elev. 503
59 $ilty sand with +o 14} 33 (38 ._Ei._
gravel. . 500
3588 1 7276
Dense to very dense. .
i 16} RC | - B{ Casing
) W Drilled
_9;.’; - &
72 Presumably bedrock
End of borehole,
O 'y .
1B 45 [Percent strain at |failuy
10




FORM DR-MT<t26 (FORMERLY UB-ML-126) OFFICE REPORT ON S0l EXPLORATION

&5-1Bal @ @ e

DEPARTMENT OF XIGHWAYS ~ GHTARID
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 10 FOUNDATION SECTION
Jog _65-F=~115 LocaTion 110 L, Sta, 5405 ORIGINATED BY _Llls
w.p il BORING DATE ._Qct. 25, 1965, COMPILED BY i,
pATUM _Upodsiic BOREHOLE Typg . Penndrill CHECKED B8Y %//,7
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wp
PROFILE SAMPLES
SOt PROFL | BLOWS/FOOT PLASTIC LBAIT wp .
5 el & ; : . ) ) WATER CONTENT ¥ oy -
g | , | £| © |SHEAR STRENGTH P.S.F. . wp w w 3¢ ;
ELEV. DESCRIPTION i al & a = 4+ Fileld Vane s Tor Vane i erememsean] ® & | REMARKS
DEPTH slEr )z i ® Unconf, Comp, wnilab Vane WATER CONTENT %
-] 2 » » X o
65,0 | Growndlevel e 3| @ 500 1000 1500 2000 2500 iR SO I
[¢] s .
62,5 | FH1 < Wl Elev.
2.5 = 560 = 562.0
~ i1 W P = H—0—1 L. 5% Orgts
Organie silt-clay. g +
~~4 3 1T | P
e e & B
oo 550 W98E
~13 WP =g . 23 J15.0% Org's)
- #
) Soft to stiff. Tiod
Sk, 5 T | F
20.5 r+
i 540
5 | T I P $8 o 128
+
RN
bt
530
Clayey silt.
N
520
Firm to stiff.
irm 510
502.3
63 Silty_sand with 500
500,0| gravel. L
65 End of borencle,
0 . .
15 ¢ 5 [Fercerjit strain st {failure.
10




FORM OB-MT-i26 (FORMERLY OB-ML-128)

£5-1831

QFFICE REPORT Of SO EXPLORATION

DERARTMENT OF HIGHWAYS — ONTARID

MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NC. 1 FOUNDATION SECTION
JoB B65-F=115 LocaTion 180" Rt Sta, 3490 ORIGINATED BY .0,
w.p Nil soring paTe Oct. 26, 1965, COMPILED BY ____ Fuks _
pAaTum Ceodetic BOREHOLE Tvee . Fenndrill CHECKED BY Q’x/f/
SOIL PROFWLE SAMPLES DYMAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
=1 w | BLOWS/FOOT PLASTIC LIMIT wp
& g 2 . ; ) , s WATER CONTENT ———W <
v 2l e| o, | B & [sveEm gmgm'm T wp " wi 32
. - o a . - Tield Vane o] a ane [, W—— | ®
DEPTH PESCRIPTION 2E| % @ @ Unconf. Comp, ® Tor Vane & | REMARKS
I P HHEHEI R R el kR e
0 Fill(claye;y Silt S
with sand
61.8 WL Blev.
561.8 T W T o s
5 oy 560 + =
TR P
Organic silt-clay. pey = "
ot _ CWast e :
poz I M CR N * ved L 117.4% Org's
e + ir
Very soft to stiff. |-~ & | Té| P |50
Lo +
541.3 ~d 5 | T F | 4 & 113 {10.3% Org'st
21.5 +
540
6 | Td P H—O—
+
Clayey silt to silty
clay. 530
71 TW | P © 120
.
520
gl Twy P
Firm to stiff. -
510
i
505.3 G T P ?D — -
61,5 Silty sand with ‘.
avel. .
50 .9 gng dense .30 1 5300 5”500
65.9
End cf borehole,
; o
{ 5-?8 Perceht strhin at]failupre.




FORM 0O8-MT-1246 (FORMERLY O8-ML-126)

6&5-1835

@

OFFICE REPORT ON SOIL EXPLOGRATION

@

DEPARTRENT OF HICHWAYS — ONTARIO

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NOC. 12

FOUNDATION SECTION -

408 __65<F~115 LocatTion 180" Bt, Sta, 4475 ORIGINATED By el .
w.p. _NiJ BORING DATE _Qot, 24, 1945, COMPILED BY _ Reils
3 : 9
paTum Geodstic BCREHOLE Type _Penndrill CHECKED BY __
DYNAMIC PENETRATION RESISTANCE LIQUID LIMT - wi
PROFI SAMPLES
SOiL PROFUE —|  |etows/roor PLASTIC LiWIY wp .
5 8 F . | \ ; WATER CONTENT W %
o & | @ [|SHEAR STRENGTH P.S.f. wp w wi 39
ELEV. DESCRIPTION vl @l &1 51 5 | + Field Vane @ Tor Vane i @ &1 REMARKS
DEPTH ! 2 r c;) o & Unconf, Comp. olab Vane ngﬁp e X
=1z 21 & 5 00 0 ? CONTEN %
67,7 | Groundlevel 5 2 500 1000 1500 2000 250 S BNTEND .
0 iil
62,2 WL Klev,
202 T T [P fam— X 562
5.5 I~ 560 '
—~
Organic silt-clay. O o e
+
A3 WP ? L ° jon {7.4% Crg's
Soft to firm, e 550 -
546.2 S T 2
21.5 +
Clayey silt 5 T P e é . ot 126
Seiff 6 TW | P
554, 7 £
33 End of borshole,
0
15 45| Percent stidain af failiyre.
10




FORM OB-MT-126 {(FORMERLY DB-ML-126) OFFICE REPORT ON SOIlL. EXPLORATION

EESE:EN e Q Q

OEPARTMENT OF HIGHWAYS - ONTARIO RECGRD OF B -
MATERIALS & TESTING DIVISION i OREHOLE NO. 13 FOUNDATION SECTION
108 __65=F=115 LocaTion £, Sta. 2492 oriGinaTEs By oMo
w.F, il BORING DATE .Oct. 27, 1965. COMPILED BY ... ed
. y 5 .
catum_Geodetic BOREHOLE Type _Washboring CHECKED BY e
s PROFI AM OYNAMIC PENETRATION RESISTAMCE LiQuib LIMIT Wy
Ol PROFILE SAMPLES _| ., |slows7roor LiQuo LimiT ——— UL
] 2| 2 . \ ; . ) WATER CONTENT ——¥ i
gl = | ¢ [SHEAR STRENGTH P.S.F. wp w, 24 e
ELEV. oW ow S ’ ; - . . S az s
puieduig DESCRIFTION !; g & © - 4 Field Vane m Tor Vans g REMARKS 1=
DEPTH el 51 = g 3 ® Unconf. Comp. ©I1Lab Vane WATER CONTENT % X e
=] Z ;
561,8 | Waterlevel M Bl @ 500 1000 1500 2000 2500 ELO 40 60 ) PC.F
s} ‘E_ :— 560
Water - "
250.3 — = 550
©131.5| Organic silt-clay i~
i1l w! P . - 1104
543.3 Firm poy +
18,5
2 ™ P
540
) T ‘
Clayey silt to
silty clay. 3| Wi P L] o 129
+
L Td] P 530
+
Firm to stiff. Bl W] P ad o 116
s
6 T P 520
.i_
71 Wi P
512.8 +
) s 5
: g MR EREN ML Y
Silty sand with 2
gravel. o 191 S55{100/"
.110] S5 1004k " sng
Very dense. N =1 =S YAS ; AXT Coré
Barrel
- ji2 | EC | - '
489.5 ] w0 L
- 72.5| Dolomitic shale 1~ g};:rzi’” ,
1,85.3 bedrock. 13 | RC - Rec.y 0%
¥ 76.5( End of borehole. )
0
A5-#- 5| Percgnt styain at failpre.
10




FORM OB-MT-126& (FURMERALY OB-ML-126)

G5-1821

@

OFFICE REPORT ON SOIL EXPLORATION

DEPARTHMENT OF HIGHWAYS ~ ONTARIC

MATERIALS & TESTING DIVISION
308 65-F=115

RECORD OF BOREHOLE NO. 1,

vocation B, Sta. 6400

ORIGINATED BY

FOUNDATION SECTION
R.M,

w.p _ Nil BORING DATE .Oct. 27, 1963. compiLED BY . Reil.
patum_ Geodetic BOREMOLE TypE _Lenndrill CHECKED BY ol
CYNAMIC PENETRATION RESISTANCE LiQUID LIMIT W
SAMPLES
SOiL_PROFLE LE3 | . |euows/rooT PLASTIC LIMIT "p .
8 g 2 . ; . . ] WATER CONTENT —* g =
glel &l 8 SHEAFR. srss‘;\aem P.S.i - wp - vy 3@
ELEV. S by . + Field Vane o lLab Vane SRS SHS——1 ® o REAARKS
DEPTH DESCRIPTION E A z’: § @ Unconf, Comp. ®Tor Vane WATER CONTENT % Xe
-1 2 < 1 £ )
467.2 | Groundlevel @ « m 500 “"JE)O 1500 1J00 2500 20 40 60 F.C.F.
0 |Fill (clayey silt, s -
sand and rubble) WL Elev.,
7 [7551% ¥ 562
559.7 560 '
7.5 ':/: 2 Tdl P f: L 5 111 B.L% Org's
Organic silt-clay. [T
122413 W] P
o N . u ¥ 9% g8 PN
Very soft to stiff, [~ = i I & T et g8 {l1.2% Urg's
5L7.2 ~
20 5 TW! P
+
540
7
6 1T 1P o [ o—
+
530
Cla.ey silt to
silty clay.
y 7P
4 +
/ 520
g | Te | P olsé LI, S iz2
+
510
9 1 TW i P
+
] 500
3oft to stiff
¢ T TW | P
Qb T} T -
92,7 | G2 of6"
74.5 | End of horehole,
0
5-85 | Perceht strain at| failure.
10
|




FORM OB-MT-126 {FORMERLY D&-M1L-126)

&5-1821

OFFITE REPORT ON SOl EXPLORATION

DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE MO. 15

FOUNDATION SECTION

6]
i 595 Hercent straih at flailurs

10

sop __65-F-115 LocaTion £ Sta. 7420 oRriGmAaTED BY _ReMe
w.e  Nil BoRING DaTE .Oct. 28, 1965, compEs BY B
7/
paTum. Geodetic BOREHOLE Type _ Fenndrill CHECKED BY .. m'é? ........
) - DYNAMIC PENETRATION RESISTANCE LIQUID LidiT Wy
AN o
SOIL PROFILE SAMPLES | 1w |BLOWS /FOOT PLASTIC LIMIT wp .
& gl & | | i . ; WATER CONTENT ——¥ ‘b
P = e $ i SHEAR STRENGTH P.5.F. we - wp 32
ELEV. el ol 8o . | 4+ Field Vane o Lab Vane 3 T W REMARKS
—_ DESCRIPTION 21 21 & o) > &
DEPTH 2| 3|+ | @ ® Unconf, Comp, @ Tor Vane Wﬁ;@* cggTENTg’ X
51 = 4 @ 00 1000 1500 2000 2500 s &0°
548,01 Greoundlevel “ @ > ; p.C.F.
0 | Fill i
564.5 WL Elev,
3o . . 11T8 | P % ls o o1y {109 | L s62
Clayey silt to clay. 560 - >
2 % | P
£
310 Td | P 80 & O 130 SalZSi67%
Firm to f, stiff 550 2 39 4oy 329
LiTd | P
45.8 +
23 |End of borehole.




FORM OB-MT-126 (FORMERLY 0B-ML-126) OFFICE REPORT ON S0IL EXPLORATION

651821 6 @ Q

DEPARTMENT OF HISHWAYS - ONTARC
RECORD OF BOREH .16
MATERIALS & TESTING DIVISION OLE NO FOUNDATION SECTION
sop £3-F-115 tocation 290! Rt. Sta. 3/70 oriamares gy _ ol
w.p. Nil goriNG paTE .Oct. 28, 1965, cowPLED BY ____H.H.
- : £
patum_Geodetic BOREHOLE TYPg . FPenndrill CHECKED BY
: DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT Wi
SOl PROFILE SAMPLES —|  |BLOWS/FGOT PLASTIC LIMIT wp N
5 3| & , . , . A WATER CONTENT e oy
il oz w | &1 @ [SHEAR STRENGTH P.S.F. - wp " wy 32
. : . & ¥ L e |
ELEY DESCRIPTION 212l e el s + Fleld Vane  olab Vane ® &1 REMARKS
DEPTH - e A w @ Unconf, Comp., @& Tor Vane
, =l = 2 @ 500 1000 1500 2000 2500 warer conTenf o |
567.3 | Groundlevel @ @ 1 B.C.F.
0 7111 {clavey silt
with sand & rubble) WL B
“ - 2 L8V,
562.3 XTI T F b g 0 i AT
’ s = 560 + 2.9 Org's
Opganic silt-clay. W. IS s I ® P o /% UTE
o + wWiReg
s vl @ Pyem = _ler {13.5% org's|
~ 4
Soft to firm i~ LAl W] Plsspy
] PR
546.8 3 e o L ol; 11 |sisgct 574
20.5
+
[ ™1 P o
5k N
Clayey silt to _
clay. 7, Ml F LER ! ue
.}_
8 Ti i P
530 +
ol Wl P 8- R W 119
—‘-
10| Twl P
Soft to stiff. 520 ¥
il W] P & & a 134
-'-
12 ™ F
510
508.3 +
59 Sandy silt with i3 | SET 8ok
gravel, o)
.. Grl895a31%
- Y1 851 9046" 50, S3L1%C1 10%)
Very dense MG 55 HOE/6N
491.5 , - PTG 8510045
o Z
75.8 Presumably bedrock
End of borehole,
0
5 4 51 Percént styain a failyre.
10




OFFICE REPORT ON SOIL EXPLORATION

FORM GB-MT-126 (FORMERLY OR-ML-125)
s5-1831 .
DEPARTMENT OF HIGHWAYS STARID : /
RECORD OF BOREHOLE .1
MATERIALS & TESTING DIVISION NO. 17 FOUNDATION SECTION
o _65=F=115 LOCATION 380" Bt, Sta, 3435 ORIGINATED BY . R.l.
w.p Nil BORING DATE ...Nov, 1, 1965, o COMPILED BY R.M
. . . A7
patym._Geodetic @OREHOLE Type _Hashboring, CHECKED BY o 26
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT Wy
SOIL PROFILE SAMPLES | . | slows7Foor Llauip LimiT o3 N
by g 2 | L L | | WATER CONTENT ~¥ w b
al e w | & @ [SHEAR STRENGTH P.SF. wp - vy 39 S
FLEW ‘ . D T ) ¥ G
cEV DESCRIPTION gl gl 4+ Field Vane o Lab Vane @& memarks
EPTH el S & g i ® Unconf, Comp ® Tor Vane WATER CONTENT % X .
-3
5671 | Groundlevel b B g1 @ 500 1000 1500 2000 2500 20 L0 40 R
0 Fill {clayey silt witk y
sard & gravel) WL Elev
61.9 T T[T X 562
. s o wi13% a
Organic silt-clay. /;} 3 C = _‘ 15,3% Org"s j
o + ‘
) Firm to stiff. S e s e RO
5452y e T i
18 L P & fa o 126 {17061 30%}
, + ‘
540
5 ™ | F
+
Clayey silt.
530
]
6 1T | P op o 125
+
520
7 TW | P
% *
Firm to stiff, / 510
500
490
&5 Presunably bedrock., é
82 End of borehole. i
0 -
354 5| Percent strain at failure
10
A




FORM OB-MT-126 (FORMERLY OB-ML-126) OFFICE HEPORT ON SOIL EXPLORATION

651831 G s ‘

DEPARTRIENY OF MICHWAYS -~ ONTARIO
RECORD OF BOREH . 18 X
MATERIALS & TESTING DIVISION ” EHOLE NO FOUNDATION SEGTION -}
408 _65-F=115 LOCATION 180" Bt. Sta. 5/70 oRrIGINATED BY F: ‘
w.p. _Nil BORING oaTE Nov, 1, 1965, COMPILED BY _ R.M,
paTUM . Geodetic SOREHOLE Type . Penndrill CHECKED BY _all”
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT W
SOl PROFILE SAMPLES |, |Slows7Foor Liauip, LIMIT ! §
& 8| a ) | . ; f WATER CONTENT ——w .k
al = u | & | SHEAR STRENGTH P.S.F. wp w v 32 i
ELEV. BESCRIPTION il al &1 a S +Fisld Yane o Lab Vane SO, . S— %1 remanks
DEPTH 2 E E| W @Unconf. Comn, g Tor Vane WATER CONTEN X
5 3 C
568.2| Groundlevel ol * @ 500 1000 1500 2000 2500 s l‘g 25/ P.C.F.
0
'W"Ii Elev,
3 1 1T | P ® = o X 542
c1 i1t L 562
ayey s 560 > 105
2 i P
=
3 (W [P o L] L] —0— 132
Firm to v. stiff. /] 550 a
A TW P
/ I+
5 | TW | P % o 124
540 +
51T | F
535,2 +
33 End of borehole,
0
¥5-4 5|Percent strain at |failupe,
10




FORM DB-MT-126 (FORMERLY DB-ML-126) OFFICE REPORT ON SQIL EXPLORATION

SS-1031

®

DEPARTMENT OF HIGHWAYS ~ ONTARIQ

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE ND. 9
IR0 Rt. Sta. Lf25

FOUNDATION SECTION
R.M.

Jos _85-F=115 LOCATION ORIGINATED BY
w.p, Nl BORING DATE _NOV. 2. 1965. COMPILED BY __ FeM:
patum_Geodetic BOREHOLE Typg . Washboring CHECKED BY il
N < DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
AM
SOIL. PROFILE SAMPLES | | BLOWS /FOOT PLASTIC LIMIT wp .
5 gl 2 X . ) ) . WATER CONTENT ——W ¥ b=
il oz & | @ [SHEAR STRENGTH F.SF. wp - wy 38
ELEV. DESCRIPTION ol 8l o = 4 Field Vane o Lab Vane . B! REMARKS
DEPTH STE| 2| 0 e Unconf. Comp, @ Tor Vane WATER CONTENT X
567,46 Groundlevel wl * @) 500 1000 1500 2000 2500 o 40 53" P.C.F
G Fill (clayey silt
with sand) W. Elev.
56?_}5 TR T Oty £ 562
*?l Organic silt-clay. |7 560
s55.1] Soft <12 [T P b o 107
« < — >3
12,5
Clayey silt, / 3 E 550 ~ Da FOeermrd
i | COft o SHITT. L Td | P dé o hoy 126
te +
23 Erd of borehcle.
Q
15 % 5 [Percedt strain at |{failure,
10




FORM ODB-MT-126 (FDRMEMLY OB-ML-i2&}
&5-1831

OFFICE REPORT ON SOl EXPLORATION

@

DEPARTMENT OF MIGHWAYS ~ GMTARIO
RECORD OF BOREH .
MATERIALS & TESTING DIVISION OREHOLE NO. 20 FOUNDATION SECTION
OB 65—F-115 LOCATION 120t Ry, Sta, 17430 ORIGINATED BY R.M.
w.p Vil gorinG pare Nov. 2, 1965, compiLED By .M.
paTum.Geodetic BOREHOLE Tvpe . Washboring CHECKED BY __ <0
SAMPLE DYNAMIC PENETRATION RESISTANCE LICUID LIMIT Py
SOIL PROFULE S | ., |8Lows/Foor PLASTIC LIWIT wp .
& g 1 L i | \ | WATER CONTENT mmme¥ s
S & | § | SHEAR STRENGTH P.S.T. wp - wi 3@
ELEY. SESCRIPTION vl 20 8 | el = + Field Vane g Lab Vane e B @1 remaRks
DEPTH w1 3| E oz i ® Unconf, Comp, m Tor Vane WATER CONTENT % X
w1 oz - ’ °
561.8| Waterlevel & a2 @ 500 1000 1500 2000 2500 20 40 €0 ol
ae— 1}
0 - 560
3 Water )
550.3 . -' ~
11,5 Organic silt-clay. iy 350 |-
546.8 L
15 1] T P
+
2 TWi P 540
5ilty clay. +
31 ™I P @ on H-o— 129
..+.
Wi P
b 530
+
5| W] F 80 I |
+
Firm to stiff,
&1 T ] 400
I
514.2 T W] » W 90
57 Sandy silt with
gravel. . g 35 77L0“51(}
.., g a3 185 78w
Yery dense. .. Grl0%3a22% |
J L0 S5 110046500 S1575C1 118
- {11 | ss {70/
L91.8 .
70 Dolomitie shale 7y 190 AXT Core
bedrock, 12 ¢ RC - Barrel
Rec. &0%
484 .8
77 #nd of berehole,
0
35 & 5 [Percent strdin atifailupe,
10




FORM OB-MT-126 (FORMERLY UB-ML-126] QFFICE REPORT ON SOIL EXPLORATION

&5-1831 0 O

REPARTMENT OF HIGNWAYS - ONTARIC R ECORD OF BOR EHOLE NO .21 FOUNDATION SEc.néﬂ %

MATERIALS & TESTING DIVISION
Jog . 65=-F=135 LOCATION __3807 B, Sta, 0£00 ORIGINATED By Tl
w.p N1 BORING DATE Nov. 3, 1965, COMPILED BY R.M.
3 N 3 Ay
patum._Geodetic SOREHOLE Typg _Washboring CHECKED BY i
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
SOIL. PROFULE SAMPLES —| w {BLOWS/FOOT PLASTIC LIMIT ~——— WP -
& gl 4 ; | | . | WATER CONTENT ——W «E
7 = i | £ I SHEAR STRENGTH P.S.F. wp w v 54 .
ELEV. DESCRIPTION clel 81 S + Fleld Vane g Lab :Vane e | D4 | REMARKS
DEPTH s 51 2|2 in e Unconf. Comp, @& Tor Vane WATER CONTENT %
il IS = . 2000 2500
561,8 | Waterlevel @ - “ 500 1000 1500 5 20 40 60 P.C.F.
0 . 560
Water -
549.8 o 550
12 . e ol
45,8 | Organic silt-clay. o
15 1 T P
i +
Clayey silt to / 2 | Wl P 540 }d Ho— 128
silty clay. ) +
3 WP
+
L | T i P 530 L) =] e ——
+
5 TW| P
+
Firm to stiff. 61 MWl P 520
517.8
Al AT TS 1% 9
Sandy silt o
. . 8 | S5 135/80%5q
R R
o fus| -] %%
Very dense, .
Ty fen Y S el
- 1592.6 W:&% : :
149.2| Delomitic shale 1490 AT Core
: bedrock 1z RC| - Barrel
186,98 Rec, 958
75 End of borehole. ;
0
154’-5 Perc%nt strain atj failyre.
10
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80 580
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5720 570 e
560 560 _ = JL‘
550 350 M |
seo sa0 A KEY PLAN
N Y SCALE I MILES
530 CLAVEY 3LT 10 Y l 105 0o ! 2 3
N SITY  CLAY i
520 WITH {SOME SAND & SILT JLAYERS ! s20
s20.. N 3 \ 0t 0 f
- I o
10 N ] s 3 LEGEND
2 \ : ]
200 > - . 500 @- Bore lole
SILTY SAND TO SANDY SUT -+
490 WITH GRAVEL v pPenge o _ . _.a90 -$— Cone Panstration Hole
@- Bore & Cone Penetration Hole
480 . - oo 480
OOLOMITIC SHALE <X~ water Levels established al Hme
470 — : e G A0 of field investigation. Oct  Nov 1965
8 ) g s
g g g 7 o R
2 i S i Artesian  Walm
5 a 5 BN IUNTERED
[
LINE 220°LiT NO. [ELEVATION I STATION
SCALE
VERT. 26 10 20 40T I Sie 8 1r83
2 5660 3315
HORL 10 50 o w00 200FT P 3 L6588 4390
4 Lod 9 fe9)
e 50 g SCALE y5q 200 FT 5 568 4 -0+52
I3 ER 2430
7 Sadon 010
5 e |
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; EET Y 4075
‘ ‘ b 13 561 8 2497
| i — U547 2 | 600
q Hwy o | i 15 Sa8 -0 | 7e20
590 m_ e IS [ | G 590 Wopier a3
¢ ! A 18 5680 5+70
E i It H v
580 S - o i ' s8¢ 20 168 1133
- i 21 516 1 0100
570 WELLAND  RIVES e WELLAND  RIVER | CREFK WOLLAND  RIVER _:__‘N are - NOTE -
) e ) " ) 2 The boundaries between soil sirato have been established only at
MATT i e 24 Rure Hole Incations. Betwean Bore Holes the boundaries are assumad
LT Wi sols nov 1903 e
560 Siir; Shnl] Jeusaiy S e S VYN AP | SR T a2 BN 580 from geolegical evidence ond may be subject to considerabie rror,
P, 550 -
P priNT RECORD
wo| ror |oate 540 P S 546 s . R e
/. s 7 a2 A clavey | st 1o Cay 3 R - S
530 CLAYEY SILT | §O° Cray Y7 AYEY SILT TQ WITH SOME_SHT_|8 samp Lavers] 530 K R
VATE SILT & [SAND LAVERS 7/ . SOME SILT & ClAv Soft to v Stiff L e TS
520 Seft o] Hard Firm to v ShIf .
— Fore RPN DEPARTMENT OF HIGHWAYS ~ ONTARIO
PR B W DY SILT Ko HTY SAN R Y MATERIALS & TESTING DIVISION = FOUNDATION SECTION
A sae oo > i hucosseLozzer SANDY SUT | ANDY ST LY PRELMINARY  INVESTIGATION
" e i TR, CRAVE WITH  GRAVEL
520 o . . " .- V- Dense < 190 WELLAND RIVER CROSSING
- el L 190
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480 - DOLOMITIC  SHALE i e sac KING'S HIGHWAY NO. I DIST.NO_4_
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' '
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