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m‘. «i! gt Toye,

Bridge Engineer,

Dept. of Highways of Ontario,
280 Davenport Road,

Toronto, Ont. ) ‘
Attention: Mr. J. Modllister §8-17- 2% ¢
Foundation Investigation

Huy. #24 Overpass of Highwey #401
West of Hespeler, Ontarioc

Dear Sirs:

884 WHSON AVE,

DOWNSVIEW , ONT.
ST. 8-5921

Sept. -17, 1958,

‘ . Enclosed herewith is our report on the soll conditions under-

lying the proposed intsrsection of Hwy. 24 and Hwy. 401,

Ho foundation problem exists at this location and abutments

can be founded at or bolow a depth of 3 feet from presest ground
surface. K safe bearing stress of 4 tons per sguare foot is quite
. permissible. The ground water table is 23 feet below the surface,

in denss g;ra.vel.

¥e hope that the contents of this report .assist you in the

design of this structure. Please do not hesitate to eall if clarif-

ication of any matter is required.

Yours very truly,

HT 700~

WAT/1% William &, Trow {P. Eng.)

Enels.
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- This report contains the 'r'esu,l’t‘;s of an investigetion consisting
of 4 borings performed recently at the above noted highway crossing.
Comments concerning foundation requiremerits have been. given,

escrigtion of Site

The above-noted intersection of Kighwa.ys R4 and 401 lies ina
gently sloping field approximately one mile south-west of Hespeler, Ont.
About 1000 feet to the west, along Hwy. 401 centre 1ine, is the exoavated
face of a gravel pit operated by the Preston Sand and Gravel Co, Exam-
ination of the pit face shows dense deposits of rounded gravel up.to
6 inches in size with some thin layers of sand. The gravel particles
are essentially in contact and the sand matrix which fills the pore
spaces is less predominant. The present approximately 25 feet depth

‘of the pit bas been determined by the ground water table., Workmen

advise that future plans call for the depressien of this ground water
to permit the removal of gravel at greater depths, Another gravel pit

lies about one-half mile to the south along a side_ road to-Preston, Ont.

Swampy grou.nd‘ comprising the valley of the Speed River begins
some 1000 feet %o the north of the Preston Sand and Gravel Pit. The
bed of this river centains large gravel. : i

~Field Inveat ggtion Hethods

The investigstion at this site vas performed in its ent:.rety
using continuous flight auger eguipment. Because of the permeable
gravelly nature of the subsoil, it was feared that the use of conven-
tional boring methods would be very slow and would provide no more
information than was obtainable by augering. In addition, the inspection
of the adjacent gravel pit to the west lsft 1little doubt concerning the
foundation materials ‘bo be encountered. - .

Because the uncased borings tended to cave in this coarse
gravel, the. performance of standard penetration tests and disturbed
sampling was generally resiricted to a depth of 15 to 20 feet. How-
ever, the difficulty in augering to greater depths definitely confirmed
‘that similar dense maberlal extended below these limits. Three of the
foul borings were limited to a depth of 20 to 25 feet at which level
stresses from. surface sbutment footings would be quite dissipated.

In order to confirm the gravel to greater depths and hence to .
ensure that embankment stability and deep seated settlement would be
of no éoncern, efforts were made to auger deeper in hole No. 3.
Unfortunately however, refusal to the augers was met Iin boulders at
31l feet. Since a cone penetration test was impossible in this gravel,
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attempts were made to drive a 1~5/8 inch & rod to greater depths.
This was accomplished with extreme difficulty to a depth of 42 feet-
at which level the boring was terminsted. Forty-two feet of dense
gravel cover appeared sufficient to carry the bridge crossing and
approach abutments safely. - . ) '

- Observations of the augers and drill rods indieated that the
water table in this boring lay at a depth of 23 feet or at elevation
952 feet. This level coincided approximately with the ground water
in the adjacent gravel pit. ; ST .

. kinthe etii:er invé'stigations in this'area all boreholes were
backfilled at the completion of work.. - S :

* Description of Soil Types

~ The soll underlying.this site can be dsscribed very briefly.
The predominant soil type is a very dense mixture of gravel and sand
which extends from a depth of 3 feet to at least 42 feet below ground -
- surface. 4Above this material is a thin veneer of fine brown sand

" overlain by about one foot of sandy topsoil. -

Foundation Consideration and -Gouclusions '

‘ ’ Because of ;:'he; uniformity and exti'eme density of the gravel .
©~ deposit at this site, a discussion of foundation conditions can be
very brief. . ' )

It is apparent that abutment footings can be carried at -any
level below 3 feet from the present ground surface, The safe bearing
value in the gravel and sand below this shallow depth is at least
equal to 4 tons per square foot. The coefficient of frietion between
the gravel and the abutment footing bases is at least equal to 0.8
and hence the force helping to resist the abutment £i11 thrust is
almost equal to the abutment reactions.

No stability problem exists for the 25 foot embankments at this
‘site and sufficient gravel is available for use as embankment f£ill.
The existence of gravel and the dense soil below a depth of 42 feet
is extremely likely. However, even if soft ¢lay were to underlie .
this level, any resulting settlement would be widespread ané should
not induce differential movement in the bridge structure.

WAT/1t
, Sept.17, 1958
. ¢108/3263




PROJECT NO. 01083263 To Vind :
| ' (o) 13 o

Ete, 124+00

A

N

1
. / » 25
/ o -
/ Revieion Hwy.#24 /To ﬁespeler A
S A / : ,/“
pe . 9m 9

; , ‘ SR
S D : \Toronto

SKETCH OF PROPOSED OVERPASS CROSSING SHOWING BORING LOCATIONS
Overlay of DHO Dwg. B 2958-1 ~ Scale 17 = 20

B
|

Loose dry fine sand CLBwy.f40l . K8

(=2
O
T

)
oo

B Dense well graded sand and gravel o .. A oo —_

LIS

D.l'g 'C'E.C
ae O

 Eet. water tabléy _ . ' s

)
<

TR

|

PROFILE ALONG CEMTRE LINE OF TWY. 2/ REVISION SHOWING -
" SUBSOIL STRATIGRAPHY :

TROW SOUERMAN & ASSOCIATES

b




PROIECT KO

€108J263

TROW SODERMAN AND ASSOCIATES

SITE irVE S?lu.—:rIGNS AMND SOtL

MECHANICE CONSULTATION

DRAWING ND. 2
LEGEND

© 2”7 SlA. SPLIT TUBE

2 sMELEY TUBE
2 SPLIT TUBE
2 OClA. CONE

CASING

. A -
2" smELBY
e
PROIZCT HH} iu OIMWB of E"? 401 BOREHDLE NO. 1 1/2 UNCONFINED COMPRESSION ;Quzc E:)
VANE TEST (\e] AND SENSITIVITY [ 3. o3
~wcation  wWaterloo Township -~ 1 mi.w'est Of ‘Iespelecm-s SUPERYVISCR WAT NATURAL MOISTURE ALD : ) L
. PV DITY INGEX b4
HOLE L.OCATION Sse Dwg.l DRILLER --1aui
77 . yT- LIQUID LIMIT —o
HOLE ELEVATION aND DATUM 977.2 PREP. > FLASTIC LIMIT —
r’:f - Aot el R A e beegeb i ey Fteupuiipetaeipninegitgy .“.,_"L A —— Eriptem < Syl inad sy i
! ] =3 | ; ===t -
N 5 TRENOTH AND F‘ENETRATION N H ~ ’ Foe'd
'ELEv ’:;EPTH RESISTANCE CONSISTENC . "*TJR"L
DESCRIFTION F;ET 'FEET LS. F. : ; AMPLEx,JNH' T
i

{MOIST. CONTENT- % DRY wT.

e e e o e

. | Ground surface » ;9‘?7.?: 0 20 AO 6(} BL%S A e
9 ips. s&ndytopscil ‘ : T T
‘. loose dry brown uniforn fins sarxl 974.2, R BRREE Bk b
ié‘; y @ Danse well-graded sand and g:'aval. : R 17 SR gl
5 ‘ : ! M . BRSNS N
e 28 ; : ; ' |
e o (o e 2
‘&= ¢ {layer of fine grey sand at 20 ft.) AR IR S S
Lo, ’ ' ' ' 22 RS D
% W LR TR SR g3
Tl H < .

| ' = SRR SR .

§'--a‘~—-bndofbore 'Fé

NOTZ5: 1) Boring performed with ' '

o €ontimouz flight augers; penetration L e i D e . . g

| extremely difficult. ) ' i

| 2) Hole dry to 20 ft. i

i -~ 3) Dymamic cone test at:empted L. - e N ) L

| at 20 ft. with refusal on a boulder - ‘

'l at 22 fest.

: ; o

. PLC.F.



L R.J" ECT mNd C]‘OBJ263

DRAWING NO.

LEGEND

TROW SODERMAN AND ASSOCIATES

12 M
2 DIA. SPLIT TUBE d
ve
N 2 SHELBY TUBE l
SITE INVESTIGATIONS AND SOIL MECHANICS CONSULTATION ;" sPLIT TUBE
o L & S, -
2 DIA. CONE

C'A’S!NG ........

B . 2 2 SHELBY P

srosect HWY. #24 Overpass of Hwy.401 BOREHOLE NO. 1°2 UNCONFINEG compression (Quj ;
y . VANE TEST (U] AND SENSITIVITY 5} .

wocaTion  Waterloo Township-l mi.west of Hespeler ririo surcavison WP NATURAL MOISTURE AMD : -+

N i
HOLE LOCATION See wg'l DRILLER | Pv LAQUIDITY INDEX. o X

LIQUID LIMIT -
HOLE ELEVATION AND DATUM 978'1 PRE#. el W PLASTIC LIMIT j S—
ST o | STRENGTH AND PENETRATION " o g p ——-ﬁ
ELEV. |pEPTH RESISTANCE CONSISTENCY i NATURAL |
‘SYMBOL DESCRIPTION fEET | FEET P S F. BAMPLE ":” W
SCLF.
. _ - e "FT MOIST. CONTENT- % ORY wT. <
' Ground surface 973.% 0 20 40 60" BT . :
v F T I DR
S Q Approx. 1 ft.sandy topsoil then g ;
2. %¢" fine brown eand to 3% ft.
o & i
b‘;" 2 :
e #
-
G ¢ Densa well graded mixture of
PN gravel and sand. : ; ,
i a‘: : § i
T (Gravel free sand 22 to 25 ft.)
P _ i i
S Augered through gravel and sand |
84 5. to refusal on boulders at 25 ft. |
et
. ; .;

HOTES: L) Boring performed with -~ = . - T L b T
eontinuous flight augers ; ‘ b e 1 e :
2) Hole dry to 25 f£t. : 00 . DU TN TN SERSO ) o

P ,

S G DU SOV OUPN S T S



102
PROJECT no C1024263 : DRAWING 8O, 4

TROW SODERMAN AND ASSOCIATES SroENe

CDIA. SPULIT TuBE
SHELBY TUBE .

| SPLIT TUBE

" Bla. cONE
CASBING

2" sHELBY

sr oo WY #24 O'V“I‘p&SS of 31!2’.4.01 BORENOLE NO. 3 1:2 UNCONFINED COMPRESSIon (@, TS

SITE IMVESTIGATIONS AN STIL SYF THANIC S CONSULTATION

O S

[ET N S

i : - 3 f Yae vang TeST (0D AN sSEnstTIVITY S 3
[ Lodation daterloo Tounship~1 =i, ‘t cf Hespeler rieic surervisor Wr MATURAL MOISTURE ANO e
: UIDITY INDEX X
{ HOLE LOCATION S Dugal ORILLER PV LfQuing )
| 74,9 . WT . LIOUID LT N
i HOLE ELE CATION AND UATL 4 e PREP, PLASTSC LIMIT : —
, . .
] =0t = e TR L - MDD LT LT T - o T R R ';{‘ T T Sy 7T T I LTI T feeigulte r T peas
; STRENGTH AND PENETRATION ; ; + : .
e e, b { RESISTAMCE o ComSISTENCY ; INATURAL
Loy mBOoL CES{ RIPTION : i - e e ———— EBAMPLE UNIT WT.:
! : ; : ; : B -
- e e = U : . b e e —— e S MOIST. CONTENT- £ DRY wr. " ey
: : ! BLOWS FT. | : ; :
o i : I
. L*mmd surfacn : 97429 0

e &p“ro‘-:. 9 ins, sa*xdy topsoil and !
SpSa them finebrown cand

;'@:O Dense well-graded mixture of sand | 10,’:"
o andgrave :

w {ihin layers of sand between 5 and |
e 10 feet depth)
A Auger ahead through gravel to remaal

on boulder at 31 feet.

el )t 7 952
o 7

HOTES:s 1) Boring performed “ging
continuous flight auger equipment, : ‘ :
Penetration exiremely difficult. 0.0
2) Drove a 1=5/8 inch OD A rod
from 31 ft. to 42 ft. with grest i
qifficulty, required 2 men with wrenches i
to supplement the normal 350 ft.lb. :
of energy per blow. Gravel extends b s :
at least to 42 feet or E1.933 ft. ‘ o .




g L

C108/3263

2JECT NG,

TROW SCDERMAN AND ASSOCIATES

S1TE INVESTIA

PRIIECT Huya ﬂi Qvel'pasﬁ of H“ye ml

LOCATION

See Dwg.

Waterloo Township - 1 mi.west Hespeler

TATIONS AND SOl MECHAMHILS CONSULTATION

BOREACLE NO. 4

FIELD SUPERVISOR

A3

HOLE LOCATION 5 DRILLER
L ELEVATION AND CGATUM : " PREP.
T et A.:’.. — - LTI L L DI T T A T LTI T _..T_'." Syttt ‘::'._"..—:?':' epapieaspinit gt Nt e iy el
i . i STRENGTH AND PENETRATION
IELEY. [DEPTH | RESISTANCE
SESCRIPTION FEET | FEET E-N

Gmund mxrface

91445

Appreox. 1 ft. topseil then dry fine

sand to 3 fest.

Dense well-graded mixture of
sand and gravel.

{Augered tu refusal in a boulder

st 22 £t. )

ROTES: 1) Boring performed with
continuous flight sugers, penetration

dirficult gt all depthe.

2) Sampling not possible rulow

15 fe,

3) Boring dry to 22 ft.

CRAWEING NO. 5
LEGEND
2 pia. BPLIT TUBE

a5
! 2 UNCONFINED CORMPRESSION (Ohu) &
vang TEsT (Gl ano se~xsitiviTy (5] i
MATURAL MOISTURE AN -
LIQUIDITY INGEX e
LIGUID LiRAET —
PLASTIC LIMIT [
= o SERRITIETTR. TR T"“"" S
COWSISTENCY ! {NATURAL -

"

SHELBY TUBE
i SPLIT TUBE
;T DIA. CONE
TASING

2 sHELBY

v

H
H

o

20

w w BLQ%FT

e

——.

I
:
1
¢
4

lsamm_stumr WY,
Imcopl
WTL




