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EE:HY. 3?21? - %cp' 222“?”5?5
Mellleurs Bay - Proposed New
Causeway Fill Haterial.

in reply to your telephone m@ssag@,ragaraimg'th@ff
above project, we have the following comments to nakes-

if it is desired to use the granular material which
you mentioned as being availsble, as £ill for the ney causewa)
ihe construction should be carried out in the same way as o
1i§eé in our Foundation Report 60-F-6, with the following
additions i~ S s

| (1) Provision must be made for the excavation of
mud waves should they form in front of the advancing fill.

Hud waves at the sidez shounld be reduced if they rise above
water level. & ‘ ] i

{2) The front 30 ft. of the advanecing fill should
be kept sbout & ft. above the profile gradz in order to prov
2 surcharge to accelerate displacement. Thls ecan, of course,
be reduced to profile grade as the work proceeds. , ol

PRINCIPAL FOUNDATION BHMGR.
Per: ‘ 5

KRGS /MdeF (K. €. Selby,
PROJECT FOUNDATION ENGR.)
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¥r. A. Rutka, August 26, 1960.
A/Haterials & Research Engr. Hwy. Bo. 17; W.P. 22h-%9,
. ) ¥Yellleurs Bay, D.H.O., Founda-
“ire A, Stermac, Fdns. 0ffice Engr. tion Investigation Report.

In reply to your memo dated August 2%th, 1960, regarding
the above mentioned report, we would like to comment on the
three guestions that —ou nut forward.

1. Why 1s rock fill better than gravel? The clay whieh
forms ihe subsoll in the area is a normally consolidated
sensitlive clay of relatively low shear stirength. When
disturbed, the shear strength of the eclay 1s greatly re-
duced and the malerial becomes nearly a fluid. To take
advantage of this fact, it was our intention to apply a
procedure by which this material would be mostly disturbed.
When bedrock is dumped, heavy stones puncture the clay
layer, disturb it and make it much softer, thus ereating
& much more favourable condition for the followins smaller
material to displace the rest. iy ‘

It is not disputed that the volds in the rock fill may
get filled with clay, but this fill would not influence
the preperties of the rock fill because the centact of
rock to rock 1s the factor which vould govern the main
preperties, and this contasi would not be prevented or
interfered with. : .

it has been cur experience {Haiscoot River) that the enly

danger in the proposed procedure would be the incomplete i
displacement of the soft clay - i.e., if the soft clay is
somewnere trapped., This is much more lixzely to cccur if

a Tiner material is dumped. ?

The sand or gravel blanket * 3' that you mention in your
memo, would only prevent the displacement of the material
and, therefore, in this particular case,; could not be ap-
plied. Such 2 sand or gravel blanket iz only applied in
cases where a ceriain "filter" action is des.red - i.e.,
whare the sinking of the fill materisl inte the subscil
has to be prevented and a "fleating” foundation achioved,

cont'd. /2 ...
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cc: Powdations Office (2) FOURDATI ONS OFFICE EEGE,)
Geng FilaS. i . : S N

k%ﬁyfsﬁm&ldkthé gravel be nét 1@35;thaﬁ‘l”f?;;:/'

~ does slope toward the Horth., The quantities of the ¢

. .splaced under the North section of the roadway,

gl

Because of the reasons mentioned under (1), we would not :
agree that this does not occur infsﬁturﬁg‘ﬁ&t;wafwﬁah&ap‘ S
agree that such gravel deposits are not commonly sncountered. -
Cur proposal has been made in order to open this pogsibility
if such material is available. Having in nind the goal that
we wanted to achieve, only such gravel could have been sug-
gested. Haybe it would have been wore correct if we would
have specified pebbles rather than gravel., : v

Should we not recommend that the fill be started at the
South side and constructed to the North, then along the
centre line, to ensure displacement of the soft material
to the Horth? B e S

By looking at Drawing Ho, 60-F-604 of the report, it ecan
be seen that up to about the middle of the bay, from West
to East, ths hard sand-gravel bottom is level; therefore,
the displacement in both directions will be squally easy.
Farthsr to the East, the hard bottom slopes in the northern
direction, ~?he;@atexxal‘#illuazyayg¢ﬁiay1aﬁ&:im{thﬁ;éafi'>”‘
ection of lesser resistance, and it is our opinion that =
in this loeation, it will displace tewards the Seuth, be-
cause it will meet, here, less resistance in spite of the
sloping hard botiom. . ST e

The hard bottom underlyinz the sastern part of the caus

displaces South of centre line are comperatively sma
it is our opinion that 2dvancirg the £111 at ap gle
foree displacement te the Horth of centre lins would g
to an undesirable larpe berm of repoulded matarial on

North side of ibe embankment. The dsvelopment of this berm
would serve enly to make displacement more difficu ng
~ould result in material &aiﬁg-%r&$§@ﬁ52mring%jaam~~Qtaiy;
a
prineiple to be followed in dispiscement of soft foundation
material by loading, is to cause the disturbed msterial to
move the least distance pessible. The procedure of advancing
the Till with a centre V-type front is based upon this .
nrineciple. ~ ‘ I L

PRINCIPAL FOUNDATIONS ENGR,
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wonld any guesiions erise in compection wﬁm this

you would

discuss, plegse do not hasilate
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FOUNDATION INVESTIGATION

m-"

The Pmpose:i Hew Causway on Hwya ﬁf,

‘at Meillsurs Bay, Deep River, Omtsrio, - 3

wt?& M &. HcP. 221}-'5?, i;J‘ &‘F"‘éﬂn e
e Bistric* Ho. 134

is B&’"‘RGU%CI”’ UE’

At a z.ocatim some five miles west af mm'h Alex.mcier, E'wy. i’l’?

crosues, by menns of a cause%a« 5 a strip of water dppraximtely 6@9‘ wian, 5

known a8 Meilleurs Baqr, The average depth of water in th:!.s bay is aix t.qf
eight feet. & concrste mﬂvert, twer«ty foat &pan is located ahmxt *m
mmdred feet Trom tﬁs east side of the bay.

It is proposed to construct a new causmway to. *zw Nor‘th oi the

exisbing one, for the nmposed Naummnu, L:re Cla ;Tius ‘alao‘im{oivas_;"*'

the constructiion of a new Qﬁl’fﬂ?t. : e
& previous rield Investigation ’carriedf ?6&%; mi“ebmry 1960 {6@-
F=15}, saowed that ver;; sofi; mauemal sme sever ta fl umn fee’t in dap‘bh“'
exiats to ths west of Sta. 296{00, and that thi:sf wat ena; gve?hes a des
gdeposit of bo&'idefs » sand and gravel, S .
Jiffarent u.m’ e ,tt_'{‘n re caé;xres wyex‘*‘e cénsi}iéz'ed,k"‘ix-a in order .
to arrive at the best sclution,; it was decide& A at’ ‘mrei "d,ta z: s}uh t‘w
properties of Lue su soil sere resguiréd. Also. ,Fn;ore‘ ‘fa 'ﬁat:mﬂ 163.5
' E » \
required for the final positioning of ihe culvert, .*‘a‘i,a;iditionéfl‘ki;;-‘- e

vestigation wag carvied out, and the i‘irs‘.iings ef : i:his investiga’l

[t

as weil a3 "2 :russion and redou nen:r:: ns, ars pre %*Vz e; in tie

following paragra, hee

TO
DEFEGTS lN NEGAT!VE.’ DUE
BOND&T!ON OF ORiGiNAL QOCUMENT




m ﬁlluing :hz ”’“ctigntim was oarried m dm'lng m
Suy 7th éui;r Bth, 196&. chipmnt’uud%s 'wxmi,' \nd

Johnstnn mu.ing Cos of Ottawa, under the diructim o thn o Depatiues
of Iﬁg&wa, A total of six berebales o elem pmtratim tatts, -and
;faur smmd.mgs, was carrie»‘i tmt the pur;,osa of which wam~ ‘ ‘

@ To determine the praparties of the wft stratum referrud
% abm!a. | - »

(2) To detersdne the most m‘m. mumfcrtha propom .

‘new culvert,

2, BES%R}P‘Z‘;OE{}FE}E&ZTE E :
. The site is located in mdula%iag gronnci adjacsrzt to tha sout ihank |
‘m the Ottawa River about ten miles west of ﬁaep Ri%r‘ on Eﬁvé’y‘ fl' .
The sit.e itself, uar;sists of & small ’{.ay or irzlest sa.me six"te eight "eaﬁ
“eep, #nd five to s.;x h@dred fest i,n widt}u The suﬁm | |
ceverei~wita thiek tush. The existinq Hﬁ §l7 crosse ~th0 b
causeway abaut six to seven ;aet above the nnrmal a&mlsr water
which is. sboui Elev, BéS.v' 'f'he n.g*} ast ;ater leval mcaraea tox‘ daw e
is Elev. 372,0% Line 'C' which is the cent*'e line af tim propased
reallmment of Hwy, #17, is l&{}‘ nm:*m of existing &tﬁy A7 at the wast
side of the bay; and 35‘ norti at the’ east side. A 26* span cnncreta culve
is lacated atout 130Y from t*a\east side of the bay on Hwy, #.i(. l&
small creek empties into the south end of the bay cansing & flow efhater

north to the wmain channel of the Mtiswa River,

3 FIELD ITRVSSTICATION PROCEDURE:
4 total of six borings were carried out usiné convgntiénélfdiamgnév i

i1l eydpuent adapted ror soil sa . ling purposes.
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The hﬂlas wera cmﬁ with &% eiimter sml casiaz whiﬂi* was drim hy
mesns of a 350 1b. hn—er to the vm-imza mnp}.ing intarmln S
S&mpies wers rscevwred in the disturbe& stnta using & 2~1nch

Q*ﬁ. split spoon nhich was driven 1ato Lhe 3011 bv 2 140 lbm hamunr<withw

an spers of 358 0T, Ebs@ per blau. Updisthrbed sangies were reccvsr@&

using 2-inch I.D, Shelt, tubes, ”hass were pd&ﬁeﬂ into the ue;l by h&adg :
ﬁ,tntal of sleven éynaﬁic cone panatraticn taava was carriad Gut.‘  7;f 

Driving eﬂer@v to advance the as 350 fte lbsa per &laua o

‘ Four soupdlngs were “&rTlﬁﬁ aut 1n order to ﬁat&rmine mnre"

coﬁp&etehy »h& sxtent Qf the saft ﬁzratum ip the vic1qity 0* Eane ’C’

In the soft clay dawoai Vane Tests were ca rieé aut to datermmn&  '

the in-situ shear snren5un of the materzal at elﬁvaticnu LZ“ ﬁelou th@(;i

sottom of the various sammﬁe deLths,

Boring was carried out with the drill mounted on & 14! x 12% raft

specially constructed fc*-ths pur_ose,

Iocations of all horehcles were estaaxlshad p?icr io ﬁrlll&ﬁgkhy 'k
the Field Eng;néer. They are SﬂOWn on Srawlag bO»F;ésﬂ W‘Lﬁh forms part @f
Lhis report, |

&30 elevations weré esﬁablisheé using'é ?;B;ﬁe,‘Elgv‘ ?2,?“ f,ecatadi

ai 3ta. 296647, 62,0' Rt. - top of outlet of c&n:reﬁekéul#ert.

4o LABORATORY INVESTIGATIONS:

laboratory tests were carried out on a saelection of undisturbed

sgupaes Lo determine the following properties of the soft clay material:
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3. M:tm Eantant

he Shur Striugth {&r Vans ‘rest.}
5+ Destty g | Sl
Prom this infomtxm it was possibla to produca curves ahowing; uriation;;; |

‘of the above pr@.miu with depth, These toget,hm- with dcuned test
: resulis,are shown inippendix I of this reporte.

5o DESCRIPTION OF ség TYPES awp sory CONDITIONS:
5.1 Genoral: Bt | ’
Detailed :i:scnptmns : the various suil types are gim bcm, mﬂ '
are also shmm in ippenéix Iorf this report.f Tha estimted ltratigraphical ’
profiles shwn in Draw:mg &0-F=60A are ‘based upon this infamtm. lfrom

ground level dcwmard the soil types are as follma. i

5.2 Yery Soft Gr" ic C;f'af"‘ as‘&icitt Do

mis ‘material covers most of t.ns lua bottom on t.ha si*be o& Liac * G’
It mﬁes in thickness fra:n one tc three feet to the ea.st oI St-a. 2967550,
and from thres to fiftesn feset ts the uest. It is highly nrgs.nic in :
coq)osition, and derives some ef‘ its ahear strength froaa A very thin organie : :':
fibrous material unifomﬂy‘dispersed througﬁout,. Thq moisture :cmtent- of, |
this clay is very ldgh, and vame% with depth from adbout 3&% at tho uur"ace
to 100% at 15,0, Bulk density of the matprial is very low, being 74 preafy
at the surface, and 84 pec.fs at 15.0’ The shear strength varies Nith ,
depth, being zero at the su:?facé“and'lhO, Pese £, at 15,01, Phyaical propcrt.ias :
of tids material, determlned -as a result of laboratory tcsts, are tsbulated in

dppendix I, of this report,

cb:;t'i.. /5 een




. mmu‘; eq;u of the bqr requminxy. . '.!he 'mt.érial memic Im
| llwlk and is about 12,00 in dept.h in each loeation

& T"ms u;mer tme

h)ad:mg af rm utsml, reaulting 1n an sdaqmte shear nrmgth,

‘!ha entire area of the site 18 méerlam ny ﬂeis mﬁermg

‘ f:m mmd .lml to the sm;be 01' this dmai‘l: mr;» from 3&'
: z%,t?o te 1&.@* at Sta, 293,400.

, D,ymmic »one b“ﬂta inri:x.cate& the

. prssance of bealéera. Penetratim refuml was ar:hie'm a%:. widnl;r

‘ ‘elwatmns in different leﬁatlms. :
6. DISCUSSION AW mm&mﬁz&mz: <
Sel General: ' T

Proposals for the re: 3.' ;em of Bwye #1'? iﬂ ‘L‘—his are& inc}.u&e '

construction of a causewa;, across Mss «,Zx.enrs Bay t%etner ﬂlth a culva

at some .i.GL.atLOi“‘ on the causwdy. Partmulav problems dealt v.xth oy bhi s

**sport are rdiscussed under t‘e apprcﬁpridm zzeai‘nga#

Hs2 The uausesgf H

‘ . The investigation has shmﬁ that tpe ueposxt of soft orﬁanie cmy h&s ‘

e

insufficient st remyth to v~rov1de a sta }18 fcundatim for t.ne prcpose& new
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642 Ihe Cpusewgy: (cont'd.) ...

- causewyy; therefore, the main problem becomss whether or not the very sad:
seganic eiay laysr can be completely displaced, by end dumping, Field and
laberstory tests carried out on this materizl show that it possecses » mry‘
low shear strength, being gero at the aaraaca, and increasing with deptn

to about 1O pes.f, st 15,07, It is anticipat&d that complete displacement
will be achieved if a dense £i11 material such as rock, is used, If rock

fill is not availabl&, it is suggested that very coarse gravel of niniéum
fine aggregate sise not less than 1%, be used, This £ill mtsmal ms!; be
Flaced to an elevation not less thsr two fezt above bigh water level ws.i.eh
is given om Profile #4060 as 372,01,

It is recommended that the above fill material be placed cantinunﬁﬂly"
from Stas 292¢40, to Sta, 2*8;&@ té énsure complete ccasoliaatlon of the

loose silty fine aanw &t sssb side ¢f the bay, as well as cemplate

displacement of the very soft m&t rial in the middle of the bay,

663 Concrete Qulvert:

It is proposed to construct a ~oncrete cuivert at some locatian'bazuagn
18e 296400, and Sta. 29647C. Borings and Peneiration Test: car?iad out in
this area show that the safe braring eapacity of the sand, and gravel deposit
ir adeguate for Spread Foctings. The sand and gravel deposit is overlain
by a derosit of very soft or;anic clay which varies in depth from 7.0! at‘
Stas 296/09 to 1.0 at Sta. 296470, 20! Rt. It is suggested that the culvert
be located east of Sta. 295#&0 b P nich case excavation in the soft £¢ay'dspoaitk

for comstruciion purposes would be reduced to & ad e

cont'de /7 coe



M {cm im.‘."k - | e
“ﬁn inves 1gatian indlnga, &né resultxng racommandatxmaa
~5W1md in the fsﬁmdﬁ% m&grap%m*?

Up Lo riwt.&m fe-@ oi‘ vary s@% argmi@ e.lay averlies

k\}ayer sand, ;.rrave? and rnﬂlda s,. ,-J.s Iayer haaymu‘:-n .;mshear

*:a:m%:ﬁs ltmt’ it zam;sé ?revic‘é a s*;ah}'.e 'sv;&;;gx@r% : :
;z_tma Lhis mat ' riai will be, siiépl@e& "if“ a
“mc*&du:'e ﬂi‘ "Gug i’xh is uSeu. »‘ma amm’i»: £33 18 :mld e auilt ux‘ to an elevit
‘éﬁ 3 ahwe the mbh watez ~eve,_, ;m., t.c»i elevat* on 3’?2,,{3'
n ‘.33*31;3{»1& cuar&e .@ﬁ@;?e? &a?wave i" } zmcu,u{ e um& :
immge“ m Sta. 2‘3253{‘ to 3%&, ?;@f&ﬁa : -

it is prcyc*se\. to ronsts _a:t the o wﬂ'm f’a&* m S

aayer of sard, a:a{i graval.
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SUMMARY OF FIELD & 'LABORATORY TESTS J08 60=z=6a-_.;

WP 2AA~29_N._”;;‘~‘
HoLe SAMP SAMPLE , | peners woist. [peastic! vouin | suear | war | S
NO. N‘O.‘ GEPTH MATERIAL QESCRIPTION RESIST, CONT, LIM!T LIMIT JSTRENGTH| WEIGHT |- “ ) - REMARKS
{FEED) BLOWSFT | % LR AREE T R YR : ~
1| 81]5t-6.5¢ Sand with excess of fine silty ; o SR
‘ particles - v. loose - grey in 2 1 - = - el T
colour - cont, pieces of decayed ' :
vegetatlon. ; ,
S21 8t-9,5¢ " ' ~ : " e 2 g - s - -
53 |12'-13.5' | Silt with fine sand, loose, grey. | 5 e e
84 | 151=16.5! Sand fine med. - loose = grey. 3 - - - - i
§5/20'-21.5' | Gravel and sand well graded - densef4é | - - S e
S6 | 251265 L no | s S e L

2 181 1123-12.8i ‘Gfavel andﬁsgnd - wall graded -

dense - boulders present | 51 ° 5 =g l“j"‘" . ; '%:‘
52116.31-17.8 0w B R
3 | TL| 6.7'-8.2' ] Organic clay of high plasticity - =  ;;'129.5 325,00 o
very soft. ; | B 12301 92,91110.8/ V=22 | 75 b ,
VANE 11,2 B | - | =] =] =16 | - | Senst20
T2 [1L.70-12.70 v o it | p e8 |50:% |15:9 U'gg B
§3 |12,7'-14.2" Gravasl and sand - well graded - ‘
“dense. s
7'-B.S'V Organic clay of high plaaticity -
: Jvery soft - dark in colour.,_, ,
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CaM-Hasten . .

SUMMARY OF FIELD & LABORATORY TESTS

HOLE | SAMP.
C Koo ) ROl

U saMPLE
DEPTH
(FEED)

MATERIAL DESCRIPTION:

PENET'N

RESIST,

BLOWSFT.}

5T, BUASTIC

LMY
Epvie

LIQUID

LiMIT

swean |

STRENGTH

A N

S WEIGHT
pef

|4 hane

WANB
3

| Th

35

- NANE

10,51

12t=13.5!

150

18-19,5¢

ar

229;23’51

23.8]'-25.3 '

Organic clay of high plasticity'

very soft - dark in colour.

Gravel and aand - well graded -

dense,

61

43.3

s
30.7

\1125Ql‘
, b204

52.0

h8.2

153.3
‘\62;A

85.2

' 3°fffff:

V=93, 5

V”109'5
= 196
fifU-lSO

V-165 0

v-82¢5 .
V=71.51
u-15

Do

| sens:le

g
T2

6.71-8.21
9.7
11.7'-13.21
L
15.71=17.2"
s

|19.21-20.70

Organic clay of high plasticity

very soft - dark in colour,

. Sand and graval - well gr&ded -j,"¢3: ,’
f‘denseV s

‘*f {Séﬁ§fg3?5,;j




~ SUMMARY OF FIELD & LABQR;ATQ;ZRY’ TESTS

‘HOLE|samp |  SAMPLE o Cooo | peNErN _MoaSﬁvéLASTac vouin | swear | uwit
o oo, DEPTH MATERIAL DESCRIPTION : CRESIST. | CONT. | LIMIT | LIMIT |STRENGTH] WEIGHT
NO. KO- FEED) Ee : JerowsFr) Cw Lo | Tk ) aseo o et

56 S1 | 5.5'-7t Silt with fine sand - looae - brown “2‘ . .. e

182 | 9.5t-110 Sand with excess of fine silt.y e b b Gt o
: particles - very loose. S {1=18" | - | o - e .
53 la.st’l'h' . "‘ o ‘", S o 6 . ; :
T |17.5'-19" | Organic 8ilt of intermeatste |  |. . et b
: plasticity - soft < dark in colour. P fgzg : 2&? g;:gg—ggl? 106.5 o
|85 |=22,81-24.31 Gravel ‘and sand - well grraded - e ~
, , densa. . e o2 .
7-')1 ok Cone penetrabim cmly
15-1f :

Soundinga ;

8 denctes split Spoon ismple . "

T denotes shelby tube fsample
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J2h=39 .. BORE HOLE NO... 1 w;.w..~
JOB 40
JDATUM GoB5.Ce.

~F=60 _ __ sraTion Line

~ ‘r R X H. bo e & QPL[T TUE}FN e
e e TOMPILED BYL T T 0 2708 CONE L.

SORING DATE July 8/60. L‘.H&ECKF{} BY. .

DEPARTMENT or Hi GHWAYS ONTAR 0

MM ERIALS AND RESEARGH SEGTI{)N

Gt 298,{00 201 2 bia, SPLIT TUBE .
“1t. 2T SHELBY TUBE . oo .

. & QHELQ\ s
Ke Do o CGASING .. L

 yaNE TESTIC)AND SENSITIVITYS)

LE.GENIJ P
- e uavc;wrmae cmpazssww (Qu?

; NM’U‘RAL MOISTURE AND:
: omcmv ,NHE"( g

5 ‘31‘ AR

:srm*r«arw AN wzwrmvrmn e

SOMBTST ENDY.

5 Waterlevel

i ks kbt g
th o ST =
TR °"°°;sd§ra§e§ gy part

cont.. pieces o

vebetat ion.

5ilt with fine sand,lovse - grey. B

Scmd fine-med," f- loose - grey.

Gr. & sa.nd - well graded - dense."/, 1.

End «ofu Boreh]o]‘.e,. e

Penetration Resistance Profile

shown, obtained by driving a 2"
dia. cone from ground surface to

depth noted. Cone driven with

energy equal to 350 ft. /lbs. per

blOW ®

an




ORM OBML-126 (REV. 1959.) -59-5C

wr__ 224=59 . BORE HOLE NO.__ .2 _

BOFING DATE :’}.‘%3'.,“ 9/60  ueokED Y. KePo

paTum _GS5.C. . COMPILED B1Y_ _ HeBe

,w§RsALs

3. 600 ... STATION Line 'C' 297403 20"

QEPARTMENT OF HIG HWA\’S ONTARIO
AN{% RESEARGH sscmu

SRR g Dk CONE

SUBRECBY

LASING o . .'_' “

2“ oia smr rum«: e e e '
Lb. 2 SHELBY TUBE . o.oe
CESPUIT TUBE L

LEGEN{)

: ii’@UhG(‘}“&HNEf‘ COMPRESSION iQu} :
CyaNE TEST{C)AND. smswmw{sL.M
NATURAL MDISTURE AND ~

‘ﬁ‘v'iﬁ%ﬂu_‘; S ERORIBY 3EEn g o : Sl e

,6(:&) GT&VEI & Sand - well !Zraded"fidense ‘ !
000 QBoulders present,, o SRR s

z; End of Borehole.,
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