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Wofer Levels established ‘at time
of field investigotion.

NO. |ELEVATION | STATION | OFFSET
| 281-3 [io+88 5 | 20 uT
2 2828 10+97-5-] IS$°RT.
3 2825 t1+30 12" LT,
4 2833 11+ 345 19'RT.
5 2835 114955 [ 19" LT
6 2837 |124+04.7 18" RT.
7. 2835 [i2+6i " |19 LT
8 283 7 12470 19 RT.
9 284.2 134045 i9'LT
10 2845 13406 19' RT.
- NOTE -

“he boundaries between soil strata have been established only at
Bore Hele locations. Between Bore Holes the boundaries are assumed
from geclegical evidence and may be subject to considerable error.

" ‘grey, argiliocecus sondstone

REVISIONS |_

SECT

1

%HE’HH

DATE 8y DESCRIPTION

n

,’W I‘LLIAM TROW ASSOCIATES LTD

‘DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS 8 TESTING DIVISION - FOUNDATION SEGTION

[ 2N

PROPOSEET CROSSING
- ] tal
PROP. TWP. ROAD REV'N LINE'A .0 .
KING'S HIGHWAY NO. 401 & LYN. RD. DIST.NO.: 8
CO.__LEEDS . :
TWP_ELIZABETHTOWN __ LOT_ 28 _ CON._|
SUBMD. CHECKED K.P|WR NO. 133-59 . )
— 2750
| DRAWN EFk. | CHECKED x.p | JoB NO. R
DATE J AN. 1966 SITE NO " |BRIDGE DRAWING.NO.
Claeeroveo. 4 coNT No.
R T




DEPARTMENT OF HIGHWAYS OF ONTARIO
MACDONALD CARTIER FREEWAY AND KEELE STREET
DOWNSVIEW, ONTARIO

CEr 2z

FOUNDATION INVESTL. . (us
PROPOSED GRADE €7+t TGl
HWY. LO1 AND LY: bowp
DISTRICT Mo,
WoPe 13359

Project: J2750 February, 1966

<

William Trow Associates Linmited




R NTER G e
" Weston, Ontario’
74981290

ithiam Tro

Project: J2750 Soil Mechanics
Consultants
W. A, Trow
MSc. MEIC. P, Eng,
K. Peaker
PhD. MEIC. P. Eng.
D. H. Shields
PnD. MEIC. P. Eng.

Mr. A, Rutka, P.Eng., February 8, 1966
Materials and Testing Engineer,

MacDonald Cartier Freeway and Keele
Street,
Downsview, Ontario.

N
Associates Ltd.

Attention: Mr. A.G. Stermac, P.Eng.

Foundation Investigation
Township Road to Lyn Underpass, MacDonald Cartier Freeway
(Highway 401; District 8)
Lot 28, Township of Elizabethtown, County Leeds, Ontario
Site No: 16116

Dear Sirs:

A foundatlion investigation has been completed st the
above site in conformance with your authorization of Local Purchase
Order No. J.34802, dated December 30th, 1965. Our report of
findings, discussion and recommendations follow.

SUMMARY

1) The site is underlain by 5 to 21 feet of periglacial
silts and glacial tills followed by sandstone bedrock. The

periglacial silts are frequently varved and clayey, and are wet.

Both the silts and the underlying sandy silt till exhibit a variable
density. At the north-wert end the silis directly overlie bedrock.

2) Foundations for the three southerly piers can consist
of simple spread footings placed approximately 4 feat below ground
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surface and designed for a safe net bearing value of 3 taf.
The two northerly piere should be carried down the additional
1 to 24 feet to sound sandstone bedrock, with a safe net
bearing value of 15 tsf applied.

3) Settlement of the three southerly plers under
the suggested loading should be less than 1 inch. If such
settlement is not desirable, the piers can be founded on short
cylindrical tube or end-bearing 'HY section piles driven to

réfusal in the glacial till or on the sandstone bedrock,
respectively.

4) Excavation to footing level will not encounter
unusual or severe difficulty, particularly if carried out during
the drier summer period. Seepage of ground water entering the

excavations should be small and can be controlled within the
excavation.

5) No stability problem is envisaged for either
embankent approach, Howsver, some consolidation of the softer
lower layors of lacustrine silt and loosened underlying till
mus? be expected under the southern approach fill. A total
movement of less than 1 inch is,estimated for Holes 1 and 2,
where the maximum thickness of apparently softer compressible
subsoil occurs. A similar problum does not exist at the northe
west abutment where the overburden soils are thin.

FIELD WORK

The on-site investigation for this township road
overpass comprised 10 borehcles and i3 cone tests. Each borehole
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was advanced using standard drilling procedures in both

overburden and bedrock. In one or two cases it was necegsary
to core through the cobbles and boulders near the base of the
glacial till before reaching bedrock. The cone tests were all

driven to refusal in either the occasionally very dense till
or on the bedrock contact.,

Borehole and cone test locations are shown on the site
plan drawing, Dwg. 1, together with an interpreted stratigraphical
profile. Elevations are referenced to the bench mark located
on this drawing. A detailed breakdown of the subsoil encountered
in each boring is given in the individual borehole logs, Dwgs, 2
to 11, Additional cone test data is included as Dwgs. 12 and 13.

SUBSOIL

Natural overburden in the area of the propoged crossing
conslsts of up to 13 feet of layered lacustrine silt overlying O
to 11} feet of variably dense glacial sand and silt tili. The
uniderlying bedrock consists of very sound unweathered hard
argillaceous sandstone and quartzite of Lower Paleozoic age.¥*

The lacustrine or periglacial silts consist in general
of finely layered or varved silt, clayey silt and subordinate
silty sand. Layéring and separation into definite silt, clayey
silt or cohesive silty sand seams is not as marked in the shallower
north-westerly portion, where the soil directly overlies bedrock.
The soil is generally very stiff or moderately dense near the
surface but tends to increase in wetness and decrease in competency
near its basal contact with the underlying glacial till,

t

#Cambrdan or Lower Ordovician




The glacial sandy silt till interposed between the
lacustrine silts and bedrock in the area extending south and
east from the west~bound lane of Highway 401 is generally wet,
and exhibits considerable variation in denseness. The till
also contains a very variable but usually large percentage
of gravel, as well as stones of cobble and boulder slze. A
ridge of bedrock is exposed a short distance east of the site
extending southward from a 50 to 60 foot high rock escarpment
located about 800 feet north from Borehole 10.

GROUND WATER

Ground water was encountered at relatively shallow
depth in all 10 boreholes, though in some cases water did not
enter the borings until the upper desiccated crust of layered

silty clay and silts had been penetrated. This was particularly
noticed in holes 1, 2, 3 and 5.

Although most. of the boreholes began to cave in
immediately the casing was pulled, water levels appeared to
be stabilizing within 1 to 5 feet of ground surface. Variations
in the final recorded levels do cacur, but are to be expected
to some extent because of =

a) the short duration of the period of ground water
observation in any one hole,

b) the variable rate of dissipation of drill water
left in the hole on completion of drilling. A small part of
the variability may dlso be due to local interference with the

ground water regime caused by the relatively recently constrt;cted
Highway 401.




Natural drainage of the site area is generally
towards a shallow pond and northward flowing stream, located
some three to four hundred feet west of Lyn (or Halleck)
Road. The stream passes beneath Highway 401 in a long
concrete box culvert. Deep lateral and median ditches
Paralleling the divided lanes of Highway 4Ol also drain
towards the northward flowing stream.

FOUNDAT IONS

The three southerly piers of the township road
crossing at Sta. 10+90, Sta. 11+35, and Sta. 12+00 approxe
imately, can be founded either on spread footings located
on the upper very stiff or dense layers of silt and clayey
silt, or on short cylindrical piles driven to refusal in
the glacial till or underlying bedrock. 'H! section steel

piles can be considered as an alternative to the tube piles,
driven to refusal on bedrock.

If spread footings are to be used, they should be
located approximately four feet below surface for frost
protection, and designed to a safe net bearing pressure of
3 tons per square foot. This allowgble bearing pressure will
limit settlement to a small order, of 1 inch or less. The

recommendation is based on empirical relationship with the

Penetration resistance of the soil, taking into consideration

the presence of the softer layer some 4 to 6 feet below founde
ing level. '

If a piled foundation is used, the load capacity
of both cylindrical and "H' section piles should be calculated




on the basis of their ultimate structural capacity when

considered as a short column. The safe load for 122 inch
diameter concrete filled case steel tube piles driven to
a 'set! of 10 blows per inch using a standard Delmag D12

Pile driver, or its equivalent will in this case be in the
order of 75 tons.

Careful record should be kept where driving 'H?
piles; to observe for possible deflection or refusal on
boulders within the lower section of the till. -

In view of the shallow depth to bedrock, it is
recomnended that the two northerly piers at Sta. 12+65 and
Sta. 13+00 approximately be founded directly on sound sand=
stene bedrock. A safe net bearing pressure of 15 tons per
square foot may be applied.

FARTH_PRESSURES

I abutmex;\ts and wing walls are used on this
project, i.e. the approach fill does not spill through the
abutments, they must be designei to withstand the lateral
earth pressure exerted by the retained soils, The earth
pressure that will act on the walls can be estimated uaing
a value of earth pressure coefficient equal to 0,35. The
earth pressure, p, on the walls at any depth, h, can be found
from the expression:



P = xfy(h-h.)**vah.'*qg

where: K = 0,35, the recommended earth
pressurs coefficient assuming
the walls to be rigid

Y = 125 pef, the estimated unit
weight of the retained soil

Yg = 60 pcf, the estimated submerged
weight of the retained soil

h, = height of water table above
the point being considered

q = surcharge, if any, acting at
: the top of the wall,

The stability of the abutmen: and wing walls should
be checked for horizontal sliding along the footing base. The
resistance against the sliding is the frictional force acting
along the footing base. The frictional force developaed along
the footing base can be calculated using a friction coefficient
of 0,5 (concrete sliding on granular soils).

If the resisting force is less than 1} times the
estimated sliding force, the footing base can be extended
under the fill to increase the weight of backfill carried

by it. In this manner, the resistance to sliding can be
inereased.

EMBANKMENTS

Both approach embankments for the ‘proposed crossing
will be founded upon medium‘to very stiff silty clay or clayey




8ilt. At the north-west end, the stiff silty clay directly
overlies hard bedrock at a shallew depth of about 5§ feet,
and no stability problem is anticipated.

A slightly less favourable condition is seen to
exist at the south-east end of the crossing, where the stiff
8ilty clay and clayey silt is underlain by a variable but rather
less competent 1 to 7 foot thick layer of sandy clayey silt
and silt till, see Holes 1 and 2, However, in view of the 8
foot thickness of the upper desiccated crust and the essential
granularity of the greater part of the material within the
softer layer, the foundation is considered to possess an
adequate factor of safety against failure. The strength of
the soil will also be increased by consolidation under the
weight of superimposed f£ill,

The amount of se:ilement likely to occur under the
south-east abutment fill due to consolidation of the rather
less competent soil below 8 feet depth will be rmall, probably
in the order of % to 2 inch. This estimate is based on the
maxinum thickness of the apparently less dense soils encountered
in Boreholes 1 and 2. The movement will occur largely as the
£il11 loads are being applied. A maximum 2 horizontal to 1

vertical side and end slope has been assumed for both embankment
fills.

No further problems are anticipated,



We trust you will find the contents and recommendations

of this report in order, and thank you for the opportunity to be
of service,

Yours very truly,

o i) S,

JDM/bs
Encls.

DIST: ~Dept. of Highways of Ont., (11)

JeDe Morton

@M\% N

William A. Trow, P.I'hg.

.
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r N PENETRATION RESISTANCE . 350 FY LB NATURAL MOISTURE CONTENT | SAMPLE] NATURAL - —
€LEV | DEPTH BLOWS/FT anD ! TYrE WNIT .
sYMBOL ‘ SOIL DESCHIPTION ceer | eept 20 a0 &° so ATIERBERG LIMiTS ; AND WEIGHT
SHEAH STHRENGTM XY X DRY WEILHT Nu #CF.
) 2237 o 10 20 3o
c FILD - '!dy ?ravcl 282, __..]4 RENEEE N FREA " 1T BE E
v e e fe e T e ~ f_‘._z g - 4 ¢ 4 w4 - E
A A SILTY CLAY - brown and R.,;fi T:..ﬁ:w T B 5y [ BEEN 1
A turming Lo CLAYEY SILT with depth; = : *'I\L .
I . PR i LUBRE BNy | s
1.y Tine gand layers, Sl g dd _ .
% 5 % T L 21, R aanas=caa i Ratih ]
1Pyl SANDY STLT TILL) pre_,r, loose to 7 10 T +11
=1 1§ ] dense, wef, gravel sizes. ‘ i L‘ -t +f ]
: ' | Boulders below 13 feet. EREEN s =t DEENEE R RS RNETY SN 51
" . L i1 C P~y ,.!,n
"1 ‘ 2 T T %% S P v d 34384 ,{ J;
o RS N SE T S N dd - et
N ~t gk ;1 FADE I " . : -
= i, e dede 4o oo 24 oy - - - —+ 4 4
/’ - — e e o e s = ~ e} .; HEN O ,‘% i -
;¥ g 1 A H i + f— 4
f] I") 4 _BEDROCK S Vo =
T —— > b -t -
\\ 5o grey argillaceous sandstone, soung N
>/ V unweathered., (Lower Faleozoic) B B .
gl i Te@YRinBted u [
1 ‘ ., E
.| Notss:) ' R T B = = it et
- 1) vﬂole advanead by dry cmting. o SBERETTETTTTTEEOET ] E
- wash boring, and rotary dia.mond N IRV N 6 6 X S N F ; o
: |-.. core. drill techniques. : e L 1 ’
O R) Water level at 1.0 ft. af t.ar -1 :
) easing w.i.th
na 55 Sft to wuthba.st‘of bor%wle




WILLIAM TROW ASSOCIATES LTD.

DRAWING NO _%'__
: - 2
SITE INVESTIGATIONS SOH. MECHANICS CONSULTATION LEGEND PROJECY No

PENETRATION RESISTANCE ) ) NATURAL MOISTURE CONTENT

Lt
2 O.D. SPLIT TUBE AND LIQUIDITY INDEX
BOREHOLE MO e Do 2 1D SHELBY TUBE Ft—y—k * ATTERBERG LIMITS
PROJECT Ll‘Q;zSJ“E‘d QJ!S.CDAS.E_. Lyn Rd. & Hwy . 401 2" DIA. CONE LIQUID LiMIT —0
cocanon Ot 28, Twp, Zlizabetntown, Cc,lLeeds SHEAR STRENGTH ;LAA;:;“:;LE =
HOLE Lox:A*ruou..,_S'tQ-_le 1+ 95.5, A Fi. Left U vERaURDEN PrEssURE @ 2 O, SPLIT TUBE g
HOLE ELEVATION M Co . UNCONFINED COMPRESSION e, 2" 1D SHELBY TUBE .
DATUM Gec,de}licp 11“ VANE TEST AND SENSITIVITY LS)+ 32" oD SHELBY TUBE __. . . E
: . PENETRATION RESISTANCE 350 FT/ 18 NATURAL MOISTURE CONTENT SAMPLE NATURAL
SYMBOL ol ’ 501 DESCRIPTION ELEV | DEPTH 20 10 60 BL;)ows 7 . Al’TEﬁB::g Tyee iy !
FEET FEET 1 ] i ] LIMITS AND WEIGHT
U SHEAR STRENGTH PSE o DRY WEIGHY ~NU PC.F
: 83.5 0 30
' LL - silty sand and gravel 444
st — [OOSR  ~1: 10 1. REERNE \
Vi71/S1LT ¥ CLAYEY SILT, layered, brown
L1114/ turning grey with depth, very 52 p77.6 2
stiff. N ANGEE
. PR . 10 T 1
ZiMedinm otifl below™>~9 fr. . 272.3 It 3
ISANDY SILT (Tiul) - grey, wst. ] i T j
|Very dense velow 12 feet, frequent T It
o + -y i T 11 . N
gravel, stones & boulders.. .. ... . . R67.0 e gubas IV 22.3% é
EDTOCK - grey argillaceous > dedadtn i A S
sandstone and while quartzite; sound 0 H—1rir—r T AX 196.3 %
Terminated . R60.8 dode bR H )
SusR R R RuRE! .
SR sa RERES RS NS 51 20 PRE,
Notes o R W 1VI . mize covery |
| . |1) Hole advanced ty dry cutting, B LT : s
n | -wash boring, .and rotary diamond : 30 (3 S T
R P core drill techniques. ' s SNESRERE {j* j !
.12) Water level at 5.9 ft. ai‘ter : 5 T’T LT .
o casing withdraim. . S I Ty g
« 7. " .|3) Cone test Lfi, nort.h from bore-h R T &y ]i‘f*t‘t; il - RS .
s ‘hole - T . : 1 SENABARSSR pRNSE - .
- R . . g 4 Fod-f pg4 3 - e o] ‘ .
. s o P . |.40 : At . - : ,
o ‘ ) B A & EESisas: IEINE S BRSNS S E - R
SREERE +




A

SITE

-
.

INVESTIGATIONS .. $OIL. MECHANICS CONSULTATION

SOREHOLE No —____ 6.

‘enosscr Eroposed Overpass, Lyn Rd. &

Locanon 20t 28, Twp. Eljzabethtown, C
woLe Locarion 23,12 + 04,5, 1Gft. Righ

Leeds

Hwy. 401
0

v

r
HOLE ELEVATION _?&.L.m

DATUM

Geodetic., M

.

UWLUAM TROW ASSOCIATES-LTD, .o~

'PENETRATION RESISTANCE

2" 0.0. 8PLIT TUBE O OinBm
27 1.0, SHELBY TUBE N d—mffedife
2" prA EoNET T - 2
SHEAR STRENGTH

UNDRAINED TRIAXIAL
AT OVERBURDEN PRESSURE (-]

UNCONFINED coMPrESSIoN  8©
VANE TEST AND SENSITIVITY (S;«}-"

. MATURAL MOISTURE CONTENT

!

AND LIQUIDITY INDEX
ATTERBERG LiIMITS

LIQUID LaMIT
. PLASTIC LIMIT

SAMPLE TYPE

27 O.D, SPLIT TUBE. ..
2% 1.D. SHELBY TUBE.. . _

DRAWING NG ;
PROJECT N,,ZM?SO:“_,_" . g

X

—
[———

‘3T OD. SHELBY TUBE __ - __

S0iL. DESCRIPYION

283.7

NN
N

STITRNY
N

i NolLes:

“S1LT - clayey, layered, wottled, =

- sand to 3 ..

wet: fine s nd, gravel & org. pocke'
dense, sandy, scattered

stones and sravel,

BEDZOCK - rrey argillaceous

sandzLone and white quartzite;

sound.

(Lower Paleoroic)

Terndnated

1) Hele advanced by dry cutting,

wasn buring, and rotary diamond

core drill techniques.

Water fevel 4L.% ft. afier ca
withdrawn,

Cone Lesl 4
hole

feet north

280.7
275.9

2757

2700

| PENETRATION RESISTANCE 350 FT LB.
. BLOWS/FY
80

HNATURAL MOISTURE CONTENT
. AND
ATTERBERG LiMiTs

% ORY WEIGHY

SAMPLE
TYPE
ARD

Nu

+-
T

eiea

IRJEAY RRERONES B8 R
s e s G § it

DI TR

Racover

)

9 elousdoy




| wOCAtON
HoLe rocation_2t@, 12 + 61, 20ft. Left
moLk eLevarion_283.5

'w:mm TROW ASSOCIATES LTD.

SITE INVESTIGATIONS . SOH. MECHANICS CONSULTATION

" BOREMOLE Wo 7.

erosect . TOpOsed Overpass, Lyn Rd. & Hwy.4O0L

Lot 28, Twp. bilzabethiown, Co.Leeds

Geodatic, BM

SHEAR STRENGTH

UNDRAINED TRVAXIAL :
AT OVERSURDEN PRESSURE

UNCONFINED COMPRESSION

PENE_TRATIDN RESISTANCE
2" 0.D. SPLIT TURK - .
25 1.D. SHELSY TUBE. Hoolfgpmif

b

VANE TEST AND SENSITIVITY (8) +’

NATURAL MOISTURE CONTENT - .
AND LIQUIDITY INDEX

ATTERBERG LIMITS

LIQUID LiMIT
PLASTIC LIMIT

SAMPLE TYPE -

2" OO0 SPLITTURE. . _ ___ . ._ _
2° 1.0. SHELBY FUBE .

2" O.D. SHELBY TUBE

PENETRATION RESISTANCE 3S0-FT L. NATURAL MOISTURE CONTENT saun.cgr'aiaﬂ'uﬁwL
- ELEV | DEPTH BLOWS/FT AND
i SO DESCAIRTION L oreer Loreer ? 8o - ATTERBERG LIMITS
SHEAR STRENGTH fS5F % ORY WEIGHT
' 233.% ¢ :
-Ssnd and gravel  l281.4 . 11
/’; BLLTY CLAY - brown, stiff; layered o-[279.9 0 B
%é,_ e~ e e e e e 12784 T3 u 1 o 1
N oo . . ,
) %f LERROCK - grey argillaceous sandsLonk - THITTH T
/ and white quartzite; sound 10
(Lowar Paleozoic) ; B T
3 - - - } i i BUONENEE
X Terminated 267.4 T ‘ +-
1‘:_ F4 4. RERENE
R
20 i .
i [17] 1
1)Hole advanced by dry cutting, ; SNSEGNENEDEE NN RRE
wash boring, and rotary diamond i
core drill techniques, R i
2) Water leval 3.7 ft. after casing 30 1+ ~ -
withdrawn, : ; 1 RRES - R 1
3) No cene test T 4 HIOriirrdstss
- e i3
{ . 4 a ol B o
a0 I i
4 - Lt (- 41 1 A
- -4 b el s 8 ok o 2F 2K S I .t
- 3] ‘}I, b L et
! At 11t L0 A 8 0

L wtoueiog
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WILLIAM TROW ASSOCIATES LTD. .

SITE INVESTIGATIONS SOIL. MECHANICS CONSULTATION

soREmOLE Mo B,

prosect LICR0sed Cverpass, Lyn fd. « Hey, L0l

Locarion. 2t 27, Twp. Elizacethiown, Jo.leeds

LEGEND

PENETRATION RESISTANCE
2" 0D SPLIT YuBE

2" 1D SHELBY TURBE -I-—l——*—-x-

27 DIA. CONE
SHEAR STRENGTH

NATURAL MOISTURE CONTENT
AND LIQUIDITY INDEX

ATTERBERG LIMITS

LIOUID LiMIT
FLASTIC LiMiY

ORAWING No bl

A,
PROJECT NO . e .

xLl

—0
e

. 2 SO ey UNDRAINED TRIAXIAL Py SAMPLE TYPZ
HOLE LocaTion iR 12 1 T 2O, i AT OVERBURDEN PRESSURE 27 O.D. SPIIT TUBE. . .8
HOLE ELEVATION _2E1 o UNCONFINED COMPRESSION 9‘ 2" 1.0 SHELEY TUBE. .
(o - VANE TEST AND SENSITIVITY (S) 3" 00 SHELeY TUBE..___ . __ .. 0§
oarum_tiudet io, B
v ; I i PENETRATION RESISTANCE 350 FT LE 1 NATURAL MOISTURE CONTENT is”.‘p._g§ MATURAL
| ELEV | DEPTH . siows/eT | AND U ryee . usir
SO DESCRIPTION Cieer reed -|° +0 5‘" b ATTERBERG 1 IMITS T aAND | WEIGHT
— - et | SREAR SIHENGTM PE % ORY WEIGHT f N ! fCF
! i
1283 / 0 v
S - - Y - f
joabi: - trown silyy clay, some gravel | T ‘ 13 ! : } SEENI
. e et e e _4*0:,(.,{, i J[ T ! AT
2iil - brown, conesive, Saturatéd -Z. MRS SRR SR SOhN 1 - i
Ligg-Chin clay and sand Seams...... ... St s IR RRR RRN: I»r A ]
15 - NG RS IR IR BAN) 1] N i
7y EEDRQTR - prey arvillac ceous MR * SR 1. T"'T ENREN. b G4, 58
3 Sandstone and white guartzite; sound. 10 s T :
. - . - . I 2 IR 4 35 S P NS o 1= e
(Lower Fileoroie) il BENE 8 :
: ERSSESERRE R AEEREES l;.;, N [T ; v5.7%
) 1 1 ! H
e T'mrminated e I SR i ! 1= T -
e- PRI SR i - et ] f-}--4 o+ + ~
RN HI DU BANEE SERRNE) Sre
S A4 RS R :
20 ! : ; Recovery
Hotaes R O S * Ly . "
1) Hlole advanced Ly dry cuhti:p, RSN SRREE NN 18 5
wash voring, and rotiry diamong T -
cere drill techniques. . 4 RBRES
h & 4+ 1 -4 t -
2) vater level 4.5 after 12 hours, P g (17
} before casing withdrawn, Hole 30 ARERRE "
cavef in on withdrawing cising, At - -
‘ R o . tt L -+ =
i preventing further observalion. SECEE L ¥y }f
! 3) No come test - T - e
: i K
H . . deg 1 - - 44 >~
Gat bbbl LT -
% . i [ & L4 N S N
1 a0 — b + P
; EERTENRE REREY b . RN
! -4 by ‘,&1. (RN SEEEEE I INAS N S
] NS SE ERREEEERE ‘I SO SRAR R AR
! , . «uEBRERERARRR 4 0 S e

g soysuog -




WILLIAM TROW ASSOCIATES LTD.

SITE lNV!lTIGAT!ONS

SOIL MECHANICE CONSULTATION

LEGEND

PENETRATIIN RESISTANCE

NATURAL MOISTURE CONTENT

DRAWING No

PROJECT No __

Ll
) 9 - 2 O.D. SPLIT TUBE AHD LIQUIDITY (INDEX .
SOREHOLE No. : 2" 1.0. SHELBY TUBE ‘*—"—H ATTERBERG LIMITS
prosect L LODOsSad Cverpass Lyn Rd. & Hwy.401 2" DIA. CONE . LIQUID LiM1T —0
. . <y o TRENGTH PLASTIC LIMIT —_
Locamion kOt 2%, Twp, ELizabethtown, Co.lLeeds SHEAR STRENGT ) .
L oL 201 o, UNDRAINED TRIAXIAL ® SAMPLE TYPE ’
. HOLE LocaTion LA, __L <5, 2011, Lett AT OVERBURDEN PRESSURE o 2- 0.0. SPLIT TUBE. B
HOLE EL(VAT!ON_J:M_________ UNCONFINED COMPRESSION s 2" 1.D. SHELBY TURE . .
-::arua,.gg!’.—“'}f’:‘iff VANE Tﬁ?"' ANGD SENSITIVITY ¢51+ 3" O.D. SHELBY TUSBE ___ S
:’ PENETRATLION ‘R,ESASYANCE 3so F;’/ LB KNATURAL MOISTURE CONTENT SAMPLEE SMATURAL
: €LEV DEPTH N BLOWS/FTY AND TYPE | UNIT
3 sYmBOL | SO ozscmﬂn(_mr P . ‘:0 20 e eo ATIERBERG (IMITS “AND g WEIGHY |
: - _ - R SHEAR HUIRENGT M PSF Yo ORY WEIGHT No ; #.C.F
« 234.3 % {
L, -.Silty, sand snd gravel . _|232.1 :
v suiff, — §
a red turns to clazg 1 =280 -
N P u N reey A 4 A
~*t7 .,k.é égu-' - 278, 4 ; SR
< 1 }
10 : 100%
-
N
5 ;
Notes: . 0 :
.__..._..___?1.)_‘ ! < ad Ly v oenbti 2 v )
¢ 1) Hole advanced by dry cutting, AP I
5 wash boring, and rotary diasond - 1t 4‘ ;
g core drill tnchmques. L e :
12) Water level 4.0 FiL, on completion SREEN RN ° :
T P i
% 3) lo cone tlest 3 SERSRE £ T
. ~ }t Pirroep it as -+t ]
i © 1 &) Bleven inches lost from “inal 30 it i! | - - @ _
. s . = <4 R .- - o S -4 Ft 4 4 1 54
1 eorins pun, due Lo reduced water 1] 11” [N SO0 NI : 4 e L
i Tlow {{reezing of waterline). ESESNAEOOE RN ERE & 1 T RENERERY
i ' SERARSTS &} o I
M L | i T +
| SERSREORST SRS ~ g
; e BE R SRR bopdo 44-ha ] 3
o 40 At : 2 - — *
I TR 7. 5
L LR s
11t IRE 1 1t
» - 0



1

(W NR ER R ER NN W IR SR N SN WD AR AN N AR S e G

i
WILLIAM TROW ASSOCIATES LTD,

DRAWING Mo ___Lda_.
SITE INVESTIGATIONS . SOIL MECHANIES CONSULTATION

PROJECTY No 2 Iy '2759'

- : PENETRATION RESISTANCE NATURAL MOISTURE CONTENT K]
i ' ) 2% O.D. BPLIT TURK AND LIQUIDITY INDEX
oL 0. PN .
BOREHOLE No. 10. 2° 1.0, SHELRY TUSE Yot ATTERBERG LIMITS
rrosect Proposed Overpass, Lyn #d. & Hwy.i0l 2" DIA. CONE LIQUID LIMIT —
. PLASTIC LIMIT .
vocanionlt 28, Twp. Elizabethtown, Co. Leeds SHEAR STRENGTH —

X UNDRAINED TRIAXIAL SAMPLE TYPE

woLk wocationaha.13 + 10,5, 20ft, Right AT OVERBURDEN PRESSURE : T, |

noLe Eievatsion 284.5 UNCONFINED COMPRESRION 2 1o sy vuse . _ B
Geodetic, M :

37 0.D. SHELBY TURKE —_— ! )

DATUM

YANE TEST AND SENSITIVITY (8) +‘

B

FENETRATION RESISTANCE 350 FT 8. NATUNAL MOISTUNE CONTENT
! BLOWS/FY AND

4
SOil. DESCRIPTION 2[0 0 6’0 eo ATTERBERG LIMITS
SHEAR STRENGTH

NMATURAL
SYMBOL

NI
WEIGHY
PS5 % ORY WEIGHT P.CF.

i~ 18 ins. gravel FILL = S

) n;rmm, megmm stiff la.yered mb&-

- grey argillaceous
sandstone and white quar-tzne,
sound .

{Lower Paleozoic)

<z Terminated

REST

Hole advanced by dry cutting,
wash boring, and rotary diamond
core drill techniques.

Water level.2 ft, on completion.
No cone test




_ WILLIAM TROW ASSOCIATES LTD.

SiTE

ORAWING NO o wi”

SU MECHANICE CONSULTATION

INVESTIGATIONS

PROSECT Mo 57 I

PENETRATION RESISTANCE ‘NATURAL MOISTURE CONTENT xu
e . 2 00 SPLIT TUBE AND LIQUIOITY INDEX
mOIE TROTO AL A s g lq 2 1.D. SHELBY TUBE 4p—+~4—~* ATTERBERG LIMITS .
T rqprq roc (J* Verpass l;,"n . % Hwr LCOL 1" DIA. CONE [ LIGUID LIMIT - —
Location. 0 WD Lzabethlown, Co.leeds SHEAR STRENGTH i BLASTIC LIMIT '
i o o mw'w" UNDRAINED TRIAXIAL ® . SAMPLE TYPE
3 MOLE LOCATION S ge uvelow AT OVCRBURDEN PRESSURE b 2" 0.0, SFLIT TUBE ]
noLE ELEVATION 88 [elow . UNCONFINED COMPRESSION s 2+ o, SmeLsy Thse ™
VANE TEST AND SENSITIVITY (Si - 3" O.0. SMELBY TUBE._ . . _

OATUM e

A - PENETRATION ‘RESISTANCE (350 ET UB:| | NATURAL MOISTURE ConTenT: saMpE
se B . . e SELEV . [ DERIM-L 0 . S - TYeE -
L) soh. OEsCRIETION Feer | reer ,° T ’f‘ ] ATIERBERG LIMITS NG
R % ORY WEIGHT No

° 'i
A:r Zta. 10 Tt
Blew, 28] L1 .
\ve Sial 10 R
-'\l. Sta. L0+ S i
Flev, 2%3.1 1o bt
Pr Sta. 114 34.5,00 ¢ B B
Elev. .283.4 ] st
N : , )
11

B Sta. 114 34,5, 9ft, Laft
Elev. 283.5




WILLIAM TROW ASSOCIATES LTD.

SITE INVESTIGATIONS SOIL MECHARNICS CONSULTATION

CORE 12T 2, D& E
PROIEGT Proposed Cverpass, Lo Ad. & Hwy 401

cocanan =Pk 2%, Twp, 1 abethiown, <o, leeds

HoLE TLevaTion 288 Lelow

Oarum

PENETRATION RESISTANCE

27 0.0. $PLIT TUBE _Oueeld—
271D, SHELBY TUNE Nt it
2” DIA. CONE

SHEAF STRENGTH

UNBGRAINED TRIAXIAL - )
AT OVERBURDEN PRESSURE

UNCONFINED COMPRESSION ®
VANE TEST AND SENSITIVITY 's;+‘

NATURAL MOISTURE CONTENT
AND LIQUADITY INDEX

ATTERBERG LIMITS

LIQUID LT

PLASTIC Lisir

SAMPLE TYPE

2" 0.0, 8PLIT TUBE

2* 1.0. SHELAY TUSE

2" 0.0 SHELEY TUBE .

DRAWING o LD,
FEeY
.

rAGICCY wo 10

SON. DESCRIPTION

R DY * B N
PENETRATION RESISTANCE 350 FT 4@
Lo BLOWS/FT
B A I N -1 - -1 sl
i i ] H

sta. 12 + 00, on ¢
Blev, 234.G

Sta, 12 r45.5%00n ¢
i

lev, 234.2

“ta, 13 4 U0,on ¢
Elev. 204.%

HBHEAR STHENGIH

NATURAL WOISTURE CONT
ATTERRERG LIMIIS
Y% ORY WEIGHT

WEIGH1
vCF

o

i

S R

i

oo b edondo b

+
g




gcr Gen, Mleg® =

: - 57
o 133
Bridge Smglinesr Bateriale & Testing Div,
mga Savision. Boon s Labd, Bldg, '

Pebranry 15, 1966
FEB 14198

POVHDATION INVEBYIQATION RUPOAT SY:
W }.3.15:& ] ‘&gg, mgﬁ&;; .
Prapossd Urede Separation, swy, :
Lys foad, Sstriat } 8 (Kinyston

Attachad, sleass fint the above zentioned report pared
and sbeltted by the Comsultant, willlsa Trow dvugolates, L4 m‘

%mmmmrwmuurmmmm'
o5 nﬁa’%:i aid well presented. Ne syp also in t'
wﬁ” m mmﬁg piridd WWR‘*’ i éﬁm&f
o0k, slther direstly or on . ; o
Albhough 18 aight ba & Were Lxpedsive solutiom, 1t 18 one eoton’is
vary atralghiferwerd, and sertsinly slisinstes all ke possidle

Should you hevs sdditional guestions sanvarning this
report, ploans feel I &:w eombast this Ofrice,

LSS /Biap Ae Gy Starmas,
Attsoh, , FRINSIPAL “GUMDATION Pwornndh
[-3: 84 ﬁﬁﬁmv Ba He Daviz {E)

2, s Iregasiss

S W, Farren

ﬁ: Asx Cosh

4. E, Granaiy.

A, Watt
Formadarieons g&‘naw
Gea, Miea, .
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