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oundaticn Investigation
W,L, m“;‘r

Z.P.E. Overhead
iv’:way Ne, 17

Deux Fvieres, Ontario

Dear Sirs:

In accordance with your authorization of December 7, 1964,

we have completed s foundation investigotion at the above noled

site. The field work was carried out during the period of December 20,
1S5+ to January &, 1987, Cur finding and recommendations are
summariged in the following paragraphs,

1) The subsoil at this site consisits of extensive sand depesits
sverlain near the surface by a layer of sandy sili. Heirock was notb
ancountered at this site alihough one boring was itzken to a depth of

70 feet, ‘The zroundwater level was found at approximately El 524 feetly

however, this is walter perched above the sandy silt and the true water

.able ‘n the lower sand is at El 507 feet,




”

2} The bridee may be founded on piles’ either enﬁ-beérihg piles

driven to %efusa* or shorter expanded base type concrete piles, or on
spread ”ootings desizned to a safe net bearlnb pressure of 2 tns/’t
The choice will depcnd on eccnomic and design considerations. No

constructional problems are envisaged at this site.

oy

it is proposed io replace the existing multi-span bridge
with a three span structure at the same location., The new bridge
may incorporate piers buili on a skew and erib walls will be;re-'
gquired on the northwest and southeast corners of the structure.

These factors were taken into consideration during the investigation,

SiTE:

The bridge site issituatedon a spur on the lowsr slopes. of
hills which rise to the west. This overhead carries fwy. 17 across
a single C,P.R, track running east to west. The exlstlna structure

of concrete plers and steel beams is reported toc be founded on piles.




FIRLD WORK AND SURSOTL STRATIGRAPHY:

The field work a% this site consisﬁed'ofyh_borings andh
3 aﬁditiumal.dynémic cone penetration tests located as shown on thé, ;
site,plan‘draﬁing. A1l holes were advancedkcased using,washbéringﬁ'
techniques and in borehole 2, dizmond drilling was requiredkbéiowi
34 feet depth. DBedrock was not encduntered'en’this site where’thek
lowest elevation attained in a boring was 456 feet§=50me 70 feet

welow irack level,

The subsoil encountered is shown in detail on the borehole
Iozs Dwgs. 1 to 7 and in swmmary form on the site plan drawing.
Extensive deposits of sand are overlain near the surface Dy a sandy
sili stratum, At the surface shallow deposiis of medium sand,
possibly £il1l, cover the sardy silt. The lower sand deposits:are
compact to dense down to sbout El 490 feet below which the relative
density of the soil increases greatly. Gravel 1ayers1and Boulders

are found helow this level.

The water level in the completed boreholes was at approximate

tad
b
“

ity

2 feet — some 2 feet below track level, During the drilling

0

f Yorehole 2, g stabilizedwater level was observed in the borehocle
casing at E1 507 feet, 19 feet below ground.level, This indicates
that the measured water level at El 324 feet is waler perched above
the zandy sili rather than the true water table, No artesian

condiiions were encountered.




NDATIONS:

‘Several alternatives are available for foundation design

at this siie,

1) The bridge may be supported on‘a‘foundation of end~bearimg,   {
Y. s driven to refﬁsél in the very dense sand deposi£s,at approxiﬁaté,
Bl 490 feet, Hefusal is defined according to the éile capacity when  '
designed structuraliy as a short column. For example, refusal of a

40 to 30 ton pile is defined as B blows/inch of z Delmag 3—12:

harmer , or eguivalent, develoﬁing an energy of at least 22,000 foot

pounds,

2} in alternative, of shorter, expanded base type piles, i.e.,
Franki or Compacto, may be adopted provided the base of the‘pile is.
formed below the silty deposits. These deposits exteﬁd dswn €07
aporoximate El1 510 feet in the region of Borehales~2fahd'3 and‘may

extend slightly deeper in the areas of Borehole 1 and 4.

3} The bridge may be based on footings placed in Qriginai ground’
at relatively shallow depth and spread footings can he designed to a
safe net bearinz pressure of 2 tons per square foot; :The‘footing

ymist bz placed below Till or possible £ill and must be at least

&

4 feet below the surface for frosi protection reguirements, Approxi-

mate foobting elevations in the regions of boreholes 1 to & are




in t

519. 519 and 531 feet respectively. The required excavation

he area of boreholes 2 and 3 is below the pmeseht perched water

vel by some 5 feet, but this perched water can be drained away

v perimeter ditches. No problems are envisaged if the excavation

is shored or alternatively if the slopes are cut back to at least

45 deg

Zrees.,

It is recorwmended that the same foundation considerations

be 20piied to the crib walls because the subscil density profile

is fairly uniform over the site,

The crib walls {and the abutments and wing walls if the

approach Fill does not spill through the abuiments) must be designed

to withstand the lateral earth pressure exerted by the retained

so'1l. The earih pressure that will act on the walls can be estimated

using a value of earih pressure ceefficient egqual te 0,35 for a

rizid

4, unyielding structure or 0,25 if some inward yield is permissible;

el

The

from

earth pressure, p, on the walls at any depth, h, can be estimated

the expression:

cx [y hon) oy n 5]
p E{” By + v hy ta

wnere: K = 0.35, the recommended earth pressure coefficient
assaring the walls to be rigid, or 0.25 ass“mlng
a slight inward movement is poahio e and
permissible,

¥ = 130 pc_; the estimated unit weight of the
retzined soil

v = 6% pef, the estimated submerged weight ¢f
the retained soil.

h, = heizhi of the water table above the point
- neAHg con51uered.

-

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




‘T‘us calculatlon assumes ihat dra:.nage fat,‘.lltles m.l.. o

“ be provw ded behlnd t.he wall s0 t.ha.t the water table remalns‘ mcre

‘or lass caustant and the same level in frcnt and hack of the 'u'a]l

The stabilit ty of the crib walls (and the abutmenns and

Wing wa.l*s i the £i31 does not splll through the a.butments) must

be checxed for horlzontal Slldlnb along the base if spr'ea.d i‘achngs S

are used, The frictional force developed along thebase can be
czlculated usinga friction coefficient of O’? "(é:oncrem éliéing
on granuiar soil)}. If the resist.ing force is less than 2 times
the estimgted sliding force, the footing base can be exten&e{i ‘undgr:,
‘the Till to increase uhe weight of backfill carried by it. Inthls

manner, the resistance to slidi ng can be increased.

If any queries arise {rom the contents of this rrepért i
please do not hesitate to call us.

Yours very truly,

7 / La/mﬁf

DYL/eh ; Lamc)ur A Sc.
Encls, : ’ "
Dist: - Department of Righways (12)

D.H. Shields, P.Eng.
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PENETRATION RESISTANCE

2° @D, SPLIT TUBE g e
27 LD SHELRY TUBE e
2" DiA CONE
SHEAR STRENGTH

UNDRAINSD TRIAKIAL &
AT OVERDURDEN PRESSURE
UNCONEINED COMPRESSION o

CANE TEST AND SENSITIVITY 8§ «I—S

NATURAL MOISTURE CONTENT

AND L IGUIDITY. INSEX

ATTERBERG LIMITS
Loyl LT

PLASTIC LIMIT
SAMPLE TYPE

27 O.0. BPLIT TUSE.L

TR BHELAY TUBE

3Y Q.0 ShEL a8y "UBE___,___,,_____.,,

g
fie
8

5018 DESCRIPTION

¢

SAD-compsct Lo dense, brown, fine
to madiwe, noist,

SAMDY SILT-compact to dense, A
grey, very fine, sabtursted,

with silt lenges.
- Smooth grey firm silty clay below
‘.!9 faat depth,

1) Hole cased with flush jcim;
casing and advanced by conventional
wash boring methods.

2} ¥ater level:
F .2 feet depth, hole open to 17.3

feet depth, on completion of boring.

":3) Dynamic cone driven 8 feet
west of boring.

Seatter
fine elavey poskets. Partly lassinsd

#nd of Hole e et

i
<

20 40 sc 8o
1 L i H

PENETRATION RESISTANCE 350 FT. L3
BLOWNS/FT

PSF

MATURAL MOISTUSE CONTENT
ANT
ATTERBERS LimiTs

% GAY WEIGHT

SAMPLE

L




WiitMM TROW ASSOCIATES LTD.

‘SITE (NVESTIGATIONS SO MECHANICE CONSULTATION

,soREﬂch N e B
‘paoncr___._nﬁm_a.ﬁiQ&J P.R, Overhesd, W.P. 8065

e ng.mngatxi@i of Sta, 315 + 7

OLE ELEVATION

.526.3 feat
Sow Site Plan Dwz.

PENETRATION RESISTANCE

RPN

SHEAR STRENGTH

UNDRAINGD TRIAY AL
T OVERBURDEN PRESSUAE

ATTERBERG LIMITS

LirteT
SAMPLE TYPE
.0 BRLIT TURT

0 SHELBY TUBE....
DD SHELBY TURE

SO DESCRIPTION

| ELEV

263

FEET

SEiidense, brown, medium and g
colirse, molst, Dirty pocketa.

Possitle fil1. Becoming wat below
2 foet depth,

Bilf-compact with thin Iayers of
st ff clay and fine sand, grey,
seatbered,

: . End of fHole S
1) Hole cased with fiush joint casing

Lk

. SAfD-compact ,dénger with depth,
fins, ay. Saturated., Glazy layerd
and 8iity ghome 17 feet depth.
Gecwions}. thin coarss layers ard
seattersd fine gravel simes.

<houlder st 34 feet depth,

-«mﬂ&emus boulders below 9 feel

nﬁpth

" mng sdvsnced by conventional wash

" boring techoiques and rotary dismond
drilling.

.'2) Daring drilling, overnight level

of water in casing 15 fest (5 morninga 2],

3] Water level:

-2 fest, hole open to 3.3 feet depth
O mletima of voring;

ktcr 2k -hours, and eftax- 1 week.

‘LY Dynastic econe pemetrakion tast
carried out 5 Teet south sast of

56,3

524.3

519.8

534.3

DESTH
FREY

2

(911
o

60

70

80

110

PENETRATION RESISYANCE

NATURAL MOISTURE CONTENT

AND

AVTERBERG LIMITS
% DRY WEIGKT

FRE QONTENT

3




WILLIAM TROW ASSOCIATES LTD.

551"2 INVESTIGATIGNS « BOIL MECHANICS COMNSULTATION LEGEND

PENETRATION RESISTANCE HATURAL MOISTURE CONTERT.
AND LIQUiLTY INDEX

ATTERBERG. LIMITS

27 0.0 SPLIT TUBE R, ST s e s S
27 (D SMELBY TUBE Koo
2 DIA. CONE e LIRUID LIMET e

i

SHEAR STRENGTH PLASTIC LMIT

$OLE MO, 3

;@,__ui,g._mg P.R. Overhead, W.P. 80-65

SAMPLE TYPE

UNDRAINED TRIAXIAL
€ LocaTion foal right o; Sta, 315 + 72 AT OYERBURDEN PRESSURE L] s ob ssLir uSE ¢

. SNCONFINEDR COMPRESSION S
HoLE sLsvarion__ 325,65 felh prcans > 93 21D BMELET TEBE el B
- VANE TEST ANG BENSITIVITY 155 37 GO, SMELEY TUBE... o B

Seu Site Plan Dwg.

HTUM,

PEMETRATION RESISTANCE 350 FY. LB MNATURAL MOISTURE CONTENT SAMPLE
ELEV. | DEPTR 20 .o BLOWS:FT AND FYPE
T L 60 BO
BOL SO DESCRIPTION FEET et ¢ f ] i AFTERGERG LIMITS aND
. SHEAR STRENGTH - W DRY WEIGHT NG

Z ¥nches topsoll, L4 o
SARD-compact to dense, medium, 523.9

; glls s brown, web b low 2 feel
, j% B ey Soabmde 811, 519.9

SIlT-compact, grey, fine,
sgturated. Few brown silly clay
seams.

Smm-»cmpat:t to dense, grey, line.
Seattered clay and sazsdv silt sesns
shove 20 Teel depth,

~Seattered gravel sizes below 40 fest
depth, Mumercus fine to coarse
aravel sizes below 45 feet depth.

Fod of Hole 573.4

1) Hole cased with flush jeint
saming and advanced by conventional
wash boring metheds,

=33
©

2} Hgter level: -
1.9 feet, wet cave on completion of
boring and after 1 week,

3} Dynamic cone penetration test 70
carried oub enly 3 fest from
borehole becangs of limited access,
Therefore, cone blows are probably
toc low,




BITE WVEST IGATIONS

Lot ation
L Lma'&lcﬂ_zé.fmt of Sta, 315+ 01
SLE GUEVATION.

oni. S3e Site Pisn Deg.

WILLIAM TROW ASSOCATES LTD.

SOH. MECHANICS CONSULTATION

womcr. DuH.0, Bridge: Overhead, W.P. 80-65

My, 17, Deux Rivieres.

542.8 feet

PENETRATION RESISTANCE

27 C.B. SPLIT TUBE i
2° (O SHELBY TUBE H—¥— it
27 BiA. CONE —

SHEAR STREMNGTH

UNDRAINED FTRIAXIAL
AT OVERBIRDEN PRES

LNCONFINED COMEREIS

AND SENS

NATURAL MOISTURE CONTENT
AND L1OUDITY INDEX

ATTERBERG LIMITS

LIGUIT LEisT

PLASTIC Limid

SAMPLE TYPE

27 2D §PLIT TURE,

Z7 1D SHELBY TUBE

3" Q0. SHELBY TUBE

JORAWING NG

PROIECT

SO DESCRIPYION
Fae

2 inmchez topsoil

SaD-compact, brown, medive, relat-
ively dry.
iittie dirty.
12 fent depih.
gravel. gizen,

Possible 111 to
Pow scattered fine

| Very dense, fine, moist below
iF feet dopth.

End of Hole ————

1} Hole cesed with flush joint
casing and advanced by eonventional
wazh boring methods,

2) Water levels ~

Dry, hole open to 20 fest, on
completion of boring.

Dry, hole open o 17.3 fesu depth
after 1 week,

3) Dynamic cons driven & Feel north
of boring.

7
H
ELEV |

cEET |

542 .8

530.8

520.8

P BEPTH

FEET

8]

20

L
<

g
3

60

70

80

2¢

100

110-

FENETRATION RESISTANCE 385G Y
s g, €

20 X
; i

SHEAR STRENGTR

NATURAL MOISTURE COMYENT

SAmMPLE
TP}
ARG
NG

NATURAL




‘.5”’5 INYESTIGATIONS - SOt MECHANICE GONSBULTATION

:'BQQZNQL.E wo_ B4 S8.E. Crib HWall

(HO;-S‘LOCATIONBM of Bta. 3"‘7 + ]""

THDE n:v;\ﬂcu__..._.iﬁz.z_.._
See Site Plan Dwg.

DR,

D.H.0, Bridgs: C.P.R. Uvefhgan : W.P. 80-65

PENETRATION RESISTANCE

27 DL SPLIT TUBE
10, SHELBY TUBE  Ferdf o
oia cong

2%
2~

LEGEND

O e

SHEAR STRENGTH
UNDRAINED TRIAXIAL

AT OVERBURDEN PRESSURE
UNCONFINED COMPRESSION

@
8

VANE TEST AND SENSITIVITY :s;+s

ORAWING N

PROJEET Nb.LiE

NATURAL MOISTURE COMTENT SLE
AND LIQUIDHTY (NéEX ;X -
ATTERBERG LIMITS A
LIQUID. LIMIT _.g
PLASTIC LIKHY e

SAMPLE TYPE

27 O.D. SPLIT TUBE ;
27 10 SHELBY TURE. 8
s+ 0.0 snELay Tuse____. - 8

FOIL DESCRIFTION

ELEV DEPTH
FEEY FEEY

526.2]

Dynswie Cone Penetration Test Only

20

a2
[l

50

50

70

80

20

PENETRATION

a0

RESISTANCE

80
H

ABT FT, LA

BLOWS. FT

BO

SHEAR STRENGTH

PSS

NATURAL MOISTURE CONTENT | FSAMPLE

AND TYPED
ATTERSERG LimMiTs AN
% DRY WEIGHT Mol

160
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AND L)QUID!TY ANDEX
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PLASTIC LIMIT
SAMPLE TYPE
2¢O, SPLIT TURE.
27000 gHELBY TUBE
3" O'D. SHELAY TUBE.

DRAW!N(.: NO

PROJscv g ;M.
X
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CEYMBOL SO, DESCRIPTION

PRI St

ELEY

£EE

Dynsmkc Cone Penetration Test 01!13 :

525.7)

CDES

CFERY

PENETRATIIN RESISTANGE 350/ Pt LB
L ST BLOWSET
R A - BIY &G
e N i M :
BRERH S LR

Fig ¥

TNATURAL MOISTURE CONTENY
; AN D .
ATIERBERG 11MIlS

S DRY WEIGHY

SAMPLET NATURAL
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ARG B WElGRY
MVA‘ N i




‘PENETRATI N R ANCE . NATURAL MOISTURE CONTENT
2 on sl YUBE | ge .. AND LIQUIDITY INDEX . X
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e ation o S
‘ﬁ&t@riala & ﬁﬁatiag ﬁ&wgg«'
HOG 3,&? ¥ I;&‘b‘ ma & =

sugust 3, 1967

ﬁaﬁgﬁ. Qverhead at Deux ﬁiviarﬁa
ﬁo?w gﬁ‘éﬁg Sits o, Eg“}- bt
Hwy. 17, District No. 13 (North Bay)

With rgfezaaaa to your memo of 5@13 31, 1967,
ragar&img«tha above strﬁwtﬁrm, w2 have reviewed the ?reliﬁiaﬁxy
~ Plan D-6167-P1, and have no comzents to zake. The designer has
‘followed the recommendations contalned in the foundstion investie
gﬁtiﬂﬁ r&g@rﬁ and those brought wp in subseguent %isaﬁsaiana @ﬁé
aﬁhgaqa$&%23 aaﬁfirﬁﬁd in zeporandus fors,

Eﬁﬁf@ﬁaﬁ 4. G, Steras |

: ?EE&QIF&L»?&%Q@&?Iﬁg %ﬁaﬁﬁaﬁﬁ
 f§ﬁs ﬁagﬁx5¢ S Eaﬁ@ﬁ%ia

: ’ we Ba %ﬁia

?mm@&tﬁ m.g ?il@g éff
, ,méy FX&@@ :



i}&pal‘tmf:*it o5 i‘iagaways ATERRRGA 60 e

Copy for the m‘mmaﬁen s§ .
“Mr. A, Stermac, ‘ [
Principal Feunﬁation Engineer 5

8 Sih are prints of am mﬁ.&m liminary .
. Mﬁﬁ?wri %w the above-penii el

The estimeted cost of the proposes
@%am m‘ﬁ iﬁﬁiﬁ&% m@@?ﬁg materinis,




o : se: Foundations Files (Bm, 110)_ .
dr, . 8, Grabskl, “@%ﬂﬁ&%i@ﬁ 3@%*&@&,
Bridge L@&i&ﬁ ingineer, K aterials & Testing Mv.,
Bridze MﬁViﬁxﬁﬁg ﬁﬁ iﬁu @iuﬁg A%am 107, Lad, Bldz,

5

July 24, 14487

e L.8,H, Uverhsad st Jeux divieres we
wég’f @%néﬁg i’-’iivﬁ ﬁ@m E%GE’ }
HEighway 17, Dlstrict Fo. 13 (Horth Say!

This is to eonlirm our telepghone coaversation of
& have reviswed your Frelizinery Plen D-8157-71,
and sabxit the fellowing commsnts:

' it iz belisved thal, instead of m&ﬁw@ 12 BP at 53
ﬁ%@ﬁi‘ﬁﬁgiiﬁﬁ* ithe use of lubular plles wmould be =zore

ﬂ%ﬁﬁﬁ%ﬁ@%é due to the sxisting soil comdlitions, It iz assused

that 12-3/4% ¢ stesl tube pilas driven @@ soprozinats elevation
575.8 &%&g will eazry salfe loads of 70 bom/pile. Ths %aW§iﬁ&
load on the plles, however, should be @@aeé by the uss of

the m&lﬁy Formuis during sile ﬂ?i?iﬁaa

(4t
b&@liﬁ;@%&ﬁ¢44g
AXBSYaeF 4. G, Stermas 4

FRINCIFAL PUUHDATION ZuCiuzan

eol fessers. . f“wﬁ (bie
Ji ;:?e M ‘%1’3

Foundations Files
Gon. Files
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; i}e@awmem of nghv@av: Ontario

Copy for, the m«.mvmatm” of o

Mr A, Stermac,h ~

Mt

suy 13, 1967

&W mﬁi are sa: ﬁf the mmm Bricge
Fisn Deadsg D-S16T-F1 For Ehe above-mentioned strusture.

: ,jm M not m:m %&e *& of W ai" the

110 AT Samants or revisions you nay have should be subsittes

Co8. Grebeki, |

At




Er. C. Grebski Foundation Section

Bridge Design Engineer Faterial & Testing Div.
Attn: Mr, M, Stoyanoff Hoom 107, Leb., Building

Bridge Control Engineer Pebruary 5, 1967

FPoundation Investigation Resport
W,P. 80«55

L.P.B. Overhead, Hwy., 17

Deux Riviers, Ontario, Dist.#13

Attached plemse {ind the letter from Franki Canada Limited
regarding the use of thelir type of pile a2t this location.

The letter is self explanatory and we belleve that it

gcontalns enougzh informsiion for you to make the necsgsary
cost comparisons.

Should you have some guerries pleage feel free to contact
this office.

CLi g
AGS :mt 4, G, Stermac
Att,3 6 Principal Foundation Engineer

eo: Foundation Files
General Piles



TELEX nNO.
02~ 2159
CABLEGRAMS
“FRAMKIPILE®
TELEPHONED

PTEETEMR
4217710

25 OVERLEA BLVD,
i L n e A, i

Our Ref:  Box 190 | TORONTO. 17, ONT.
X.1167

Februnary 8, 1967

Department of Hichways, Ontario,
Materials & Testing Division,
Room 107, Lab Bidg.,

Hwy 401 & Leslie,

~Downsview, Ontario

CATTENTION: Mr. A. Stermac. P.Eng.

~ﬁear\jirs: Re: Deux Rivieres Bridge,
SR Bwy. 17

We have examined the soil conditions as re- -
- ported by W. A. Trow Associatos from a viewpoint of employing
- Franki displacement caisson piles as the foundation for the
“proposed bridge.

Assumirg that high capacity piles could be em~
- ployed, we have selected a 24 inch diameter pile which would
have a capacity of ur to 175 tons..

Not knowing the loads that will have to be
transferred through piers and abutments, we have selected an
arbitrary number of piles in order to arrive at a budget
price for this type of foundation.

Cur dbudget price to install all egquipment is
<f the order of $3,500.0C.

Our budget price to install 30 piles, founded
at about elevation 505 and about 30 feet long is of the Qrdar
of $9,530.00. Smsll variations from the number of piles sel-
ected would be of the order of $250.00 per pile for additional
piles and about $100.00 per pile for less piles.




, Reinforcement will probably be reguired to
accommodate beading moments in the foundation. The maximum
reinforcing that can normally be used in this type of pile
is of the order of 7 #6 bars and this would result in an

additional cost of about $70.00 per pile.

Wnen meore concretve information on the bridge
design becomes zvailable, we shall be pleased to discuss
the matier further with you and review our estimates.

Yours wvery truly,
FRANKI CANADA LIMITED

S

AP/ /enh A. Prior, P.Eng.
Chief Engineer
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