¥r. a. ¥, Toye, June 17, 1960,
Bridge Enginser, DVE,.O, FOUNDATICN IN?E&TIG&?I&W
Haterizls & Heseareh fection. WaPoy F2mB8 == W.J, 60-F-%3,
Attention: ¥r, 5, HeCombie.
Le: 3Sissett Creek Divorsion and Gravel
Read Hevisien -~ Distriet #13.

Attached Yo this memo, we are Towarding to yﬁ&
the Foundatien Investigatiaﬁ %em@rt for the above mamtiﬁa&d
iocation. The rspori has been ﬁfaparaé in eur bactiaﬂ. ‘

The conclusions and resommendations cﬂntaiaea in this
repori are bﬁ}&*exgi””“ﬁﬁfﬁ‘dﬁ& we believe, adeguaie and suf-
ficient for your future design work. e e

Should there e any other additional guestions in mun~
nection with this site that you would like ta diseuss, please
fzel free te ecall on our (ffice. : ' i
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INTRODUCTIOH
DESCRIPTICN OF SITE AFD GEOLOGY

FIELD AND LABORATORY WORK
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TYPES ENCOUNTERED -

4,1 General

4,2 Dark Brown Clayey Sand with Decayed Wood.
%,3 Grey Fine to Ceoarse Sand with Large Boulders.
.% Bedroek.

FOUNDATION COMSIDERATIOES

STMMARY AND RECOMMENDATIONS.




FOURDATION INVESTIGATION
For
Blssett Creek Diversion and

Gravel Road Revision.
W.,P, 72-58 - Dist, 13 - ¥W,J., 60-F-43,

I. IKRTRODUCTION:

Bisselt Creek, just South of the Highway No. 17 Bridge,
should be diverted. This diversion will necessitate the revision
of the existing gravel road. The revised gravel road will inter-
sect Blsselt Creosk South of the existing crossing and at this new
site, s structure will 2ave o be built. The nev site is on Lot 56,
Con, 3., Township of Maria (Station 2 + 22.5, Drawing BW-196).

This report deals with the soll investigations carried
out on the site of the Bisseli's Creek diversiom, gravel road
revision, and of the new structure te be built at the intersection,

Bisseti Creek is a tridbutary of the Otitawa River, The
topography of ihe country is forested hills with seasonal stream:
in the valleys. Geologieally, the area is in the Precambrian
Shield, with bedrock mainly granite, The overburden has been
formed by glaecial drifts and spillways, ete.

3. FIELD AND LABORATORY WOBX:

The investigations were carried out by means of a core-
rill machine adapted for scil sampling. During the investigation,
our boreholes were made, two aleng the centre line of the cresk
diversion, and two parallel 10 the gravel road revision iine,
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In granular soils, samples were taken by mesns of a
2% £.0, spliv-barrelled spoon sampler., The dimensicns of the
spoon sampler and the snergy used in driving it, conform to the
reguirements of lhe Standard Peneiration Test.

contld, /2 ...
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3. FIELD AND E&BGRAEGRY WORK: (cont'd.) ...

The split spoon samples wers visually examined in tha

field and representative samples were breught to the 1aberatery
for Turther tests,

The large boulders and bedrock were drilled by means of
an AXT diamond bit, and core barrel samples extracted,

The logs ©of the bereholes and their locaticon sh@mn en
Drawing No. 60-F-43 A, are attached undep Lppendix I,

%, SOIL TYPES ENCOUNTEEED:

4.1 General:

The investigations at the site revealed the f@l;ﬁﬂiﬂg
subsoil conditionsi-

The top maferial is made up of brewn elayey sand with
decayed wood. This tep material is underlain by a layer of grey,
fine %e coarse sand with cecasienal large boulders, ﬁh&arlyiﬁg
this grey material, is the bedroek. R

4,2 Dark Brown Clayey Sand wi*h,ﬁecayﬁ&~Wﬁaé*

This material was interseseted at tha top 5 £t in all
four boreheles. It is mosily coarse sand mixed with clay and
decayed vegetation, which gives it & dark brown colour. ,It is in
& loose state and it is considersd %o be a recent depogit by
ereek waters. :

4.3 Crey Fire %o Cosvse Sand with Large Boulders:

Under the dark brown meterial, a layer of grey fine to
coarse send was encountered. This layer was spotted by'fzaquént
large boulders. This neceszitated guite a great deal of diamond
core drilling. In Borehole Ne. 1, this layer is about 32 £t
thiek. It is mo 1y cemprised of large boulders, and the casing
was advanced by drilling. In Borehole No. 2, the layer is about
37 f%. thick. The top 16 ft. was loose and boulder-free,

cont'd. /3

L 3



-3 -

4. SOIL TYPES ENCOUKTERED: (conttd.) ...

The lower 21 ft. were dense and thick, with large boulders, and
the casing was advanced by drilling. 1In Borehole No. 3, the
thickness of the layer was found to be 27 ft. Only the top 4 ft,
were loose sand and free of boulders. The remaining 23 ft. were
dense with large boulders, and were penetrated by drilling the
casing. In Borehole No. 4, the layer is 44 ft, thick. The top
11 ft. are leose and mixed with pileces of decayed wood. The

lower 33 ft, are medium to coarse sand in & dense state and free
of beulders,

L. 4 Bedrock:

. Bedrock was intersected in all four holes under the grey
sand layer. Core samples of the bedrock were extracted by means
of an AXT diamond bit, From the core samples the bedrock was ,
identified as igneous {gneiss) roek. The elevations of bedrock
intersections are :hown in the attached log sheets,

Puring the ddlling operations the ground water level
was found to be close to the ground surface.

5. FOUNDATION CONSIDERATIONS:

The top layer of dark brown clayey sand with decayed :
matter, because of its loose and soft state and its heterogeneity,
is not a sultable material for the suppoit of a structure, and
should therefore be discarded. The lowest elevation at which the
presence of this layer was established, is 498.5 ft, Below this
layer, there is a thick layer of grey, fine to coarse sand which,
with depth, becomes denser and has more boulders. The upper 15 ft.
of this layer are in a rather loose state, with an average of
¥ = 5., It is therefore recommended that a box type culvert strueture
be used in which case, the pressure on the ground is relatively small.
In such a case, no bearing problem exists and the only question of
significance, is the settlement. However, the material being very
pervious, the settlements will take place during and immediately
after comnstruction and will therefore not present a problen,

cont®d, /4 ..
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FOUNDATION CONSIDERATIONS: (contid.) ...

The suggested elevation for the placement of the culvert

Toundation is 497.5 or lower.

Becavse of the shear characteristies of the subseil, no

stability problems - neither for the excavation of the new creek
bed; nor for the placement of the gravel road fill - are feréseen,
provided a minimum slope of 1-1/2:1 is retained.
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STMMARY AND EECOMMENDATICHS:

The data and discussions presented under the previous

dings, can be summarized as follows:-

The stratigraphy of the soil on the site is guite regular.
Under the top layer of dark brown clayey sand with decayed
matter, there is & layer of grey, medium to coarse sand
overlying bedrock., The thickness of this sand layer varies
from 27 to %4+ ft. depending on the bedrock elevation. With
depth, the layer becomes denser and contains more boulders.

Eecause of the rather loose state of the upper portion of
the sand layer, a box type culvert is suggested. Elevation
497.5 or lower, is recommended as feoundation level.

Eecause of the sandy character of the scil, settlements will
develop during end immediately after construction and, there-
fore, will not present any problem,

Jo stability problems for standard £ill and cut slopes are
antieipated,

Eecause of the high ground water table, either underwater
conereting or dewatering of the excavation will have to be
considered. A system of well points could be used in order
te lower the water table and complete the execavation and
concreting under dry conditions,
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FORM QB-—~ML~~228
FEE By
?M«ﬁﬁ:ﬁﬁﬁg . .
‘I' Page 1
B JOB 00-F-43
SUMMARY OF FIELD & LABORATORY TESTS W 72-58
HOLE ] caup SAMPLE PENET'N | MOIST. [PLASTIC] LIQUID | SHEAR UNIT
NOY N i;ﬁii!;: MATERIAL DESCRIPTION Bsgyv’:;it CQ‘:fTh U:fll’ Ufﬂ' ‘SFR;SN;SYH Wik:;:i’f REMARKS
1 IBGL | 380-i3t Redrock - - - - - - 100% recovery
RCR | 431-47.5¢ Bedrock - - - - - - 100% recovery
2 iz 5t.7t Yark brown sand with decayed matter 5 - - - - -
52 | 10%=-123 Grey coarse sand 2 - - - - -
153 ) 151-17¢ Grey coarse sand 4 - - - - -
g 3L R1.5%-2214 Very dense sand with boulders RO~ 50 - - - - -
RCS éazv-a?t Bedrock or large boulders. - - - - - - 100% Recovery
t matter.
381 Sr.78 Dark brown clayey sand with decayed 3 - - - - -
G2 | 321-37¢ Bedrock - - - - - - 1008 Recovery
RC3 | 371 -42¢ Bedrock - - - - - - 100% Recovery
matier.
4 181 .7 Dark brown clayey sand decayed 2 - - - - -
S2 | 10tel2s Grey medium sand \decayed wood) - 3 - - - - -
33 | 15%.17¢ Grey coarse sand 3 - - - - -
S 1 251.27¢ Grey coarse sand BE:; - - - - -



FlRu OB—ML-222

FES WS

TOIM-SR.A8EQ .

Page 2.
JoB 60-F-43
SUMMARY OF FIELD & LABORATORY TESTS
w.p 72-58
HOLE] SAMP SAMPLE PENET'N | MOIST. [PLASTIC] LIGUIC | SHEAR UNIT
No NG DEFYH MATERIAL DESCRIFTION RESISY. CONT, LMY LEMIT ESTRENGTYH! WEIGHT REMARKS
o e FEET BLOWS FT % 4 % Bt gk,
L {85 35r.37¢8 Grey fine to medium sand - - - - -
35 Ot Grey fine to nmedium sand - - - - -
RC7 1 49t.549 Bedrock

5 denotes split spoon samples

RC denots rock core sample




‘ VR i B ~ OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS AND RESEARCH SEGTION

WPR___ 758 ______ BORE HOLE MO.._ 1 __.__ LEGEND
OB __{0-F=hd __ ____ STATION. See drawing __ __ 2T DIA. SPLIT TUBE . . . . . % I/2 UNGONFINED COMPRESSION (Qu) _ _ O
g g;xe;e\jf TUEBE wwwwwwww — K:?SRZ?.S}.%?S’#J‘% ssnss‘rwm(&) — 4%
LT TUBE .. . . Li
DATUM . SM4s0% _ GOMPILED BY. BoK. _ _ . 2" pia, mng mmmmmm o Ciaoioiry INDEN . L X
rtMELOY . LIQUID WIMIT _ e e
BORING DATE _ May 9/60 CHECKED BY_ V.K._ GASING . _ _ _ _ —— W PLASTIG R T T T T R
eLEv. IpEPTH s‘rns:uar;ntgrﬁorxsgg’ruanw CONSISTENCY NATURAL
$‘Y‘MBQL§ DESTRIPTION FEET FEET o, 8. F. AMPLEIUNIT WT.
YT MOEBT. CONTENT- % DRY wT, F.C.F.
¥ Groundlevel 514.0 0
. M Brown clayey sand 508.0) 1 m
o Sass T
’h‘; o vl - N
¢J°%  Sand and gravel with large f%
o) T
G. wn““ bDlﬂ.dﬁI‘Sg g . - & g L f
@ % R N ¢
124, JaBas R BRs waRCL s
Qlﬂf ¢ : 1}76.0 “;% . - op L . ‘
7 {IRC 1 -
Bedrock e T : b L
466.5 SERRNS ; ¢ RG 2 -
| “nd of Borehole.
3. i =
70 :
80
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(UPFICE REPORT

C

ON " SOIL EXPLORATION

WPR__72-58 ...

DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS AND RESEARCH SECTION

End of borehole,

Penetration resistance profile
ghown, obtained by driving a
2% diameter cone from ground-
level to depth noted with an
enargy of 350 fi. 1b. per blow.

BORE HOLE NO.___3___._ LEGEND
JOB _ _ S0=PFeb3_ _ STATION. _ ses drawing .. 2 0. SPUT TUBE _ . _ _ . _ _ . 8 /B UHCONFINED COMPRESSION {Qu)_ __ O
* draiog. 2'SHEWBY TUBE . .. _ .. & YANE aﬁ 31'“{0 (;g gggﬁ s&tgmvm{ Sho. +%
v N1 € 2 GPUY TUBE L . . — ~ U j Lt
{OATUM 503.5% __ _____ COMPILED BY_ _B.K. 2 DIA. CONE e LIQUGITY INDEX _ . . . . %
@URKELBY L . _ . e e LIQWID WIBIY o i
BORING DATE May 11/60 ogueckensy_ _ VoK. caswe.____ 7777 ToTOT plaste uMito ST T T TTT o
T ot = Earanae ¥
L O P, ST"‘EN&T:EQ:??:S?E?"A TION CONSISTENCY l M ATURAL
S M8 O DEBSTRIBPTION FEET FEET BB F BBAMPBLELUNIT WT.
‘ T a1 MOUST. CONTERT- % DAY W, ner
¥ _Groundlevel ﬁ 503.5| 0 3020 30 "M%
‘ (decayed NN BEEAS! [ RNRRE R u T
=3 Bleck brown clayey sand matter) 2;,93,5 ; 2 PR A 8 O O 0 4 b
it Grey coarse sand Ko 5! ; ;
Grey sand and gravel with
largs boulders.
7L.5
Bedrock -
461.5




CURORM OB-MLAAZE (REY. im%-»ﬂ

*-

®

~ OF¥ICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS AND RESEARGH SECTION

WP _72-58  ___ ____ HORE KOLENO.._ L ____ LEGEND
JOB_ O0=F-43 __ _ STATION See drawing .  2DIA SPUT TUBE _ - . o o g 1/2 UNGONFINED cOMPRESSION {Qui_. . O
2" SHELBY TUBE — o o ] gﬁsaﬁsg‘%}g FUN& sl;mosxrwm(st —- +‘§
' : 2 SPUT TUBE . . . P URAL MOISTURE AN L
DATUM _506.5" . ... . GOMPILED BY. __B.K. ___ 2UDIA. CONE L L o LIQUIDITY INDEX _ . . .. X
2SHELBY _ _ . . LAQUID WHMIT _ . e e e i
EORING DATE _May 12/60 CHECKED BY_ _ _ V.Ke_ ___ casmnG . R PUASTIC WMWIT _ .
% cLev. lnemTH STRENGT:QQ:‘QT:,EEETRATION CONSISTEMHCY 'NATUML
sx’uam.z DESTRIPTION FEET | FEET BB, AMMPLELUMNIT WT.
1
: TSwTET MOIST. CONTENT- % DAY WT § per
. 4 G. L. 506.5 i K ‘
& mavter) A !
Lm_bmnwiﬁnm*, 501.5 e R A -
. ' Grey medium sand {decayed wood) % I & -
JRNR k91.5 - ‘ -
N 1 § \2 ‘ : ; o
SRR Grey medium to coarse sand " - ;
. ‘., “.é : g y -
-«_ \: g ; s W
ey ‘ 457.5 +=
Bedrock or large bouiders 52,5 -
End of borehole,
Penetration resistance profile BREE RRED S -
;. shown, obtained by driving g 2% , S N N I
! dismeter cone from groundlevel 70 TR - T ' ] i
| tou depuh noted with an energy of prhd ot g ot B Eus . S RERENAR NN
350 ft. b, per blow. 40 ] IBSSNENEE 1 NES
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BORE & PENETRATION HOLE—?

BORE HOLE

DISTANCE,
NO. VA N STATIO
ELEVATION| STATION |0
l 514-0 1+93 €
2 505-5 | 248G | 47°LY yLiE
E 5035 | 2+86 | 3T RT F 7zb 050 .
_ 5] 22420
4 5065 | 3+83 & 1329
2y

- NOTE -

THE GOUNDARIES BETWEEN SOIL $1RATA HAVE BEFN ESTA-
BLISHEQ ONLY AT BORE HOLE LOCATIONS. BETWEEN HORE
HOLES THE HGUNDARIES ARE ASSUMED FROM GEOLOGIGAL

EVIDENCE AND MAY BE SUBJECT TO CONSIDERADLE ERROR.

DEPARTMENT OF HIGHWAYS - ONTARIO

MATERIALS & RESEARGH SECTION

BISSETT CREEK DIVERSION

™ SHOWING POSITIONS & ELEVATIONS OF HOLES

AVEL ROAD

s TS oistRicT VD countr RENFREW
Townsnir  MARIA o1 56 con. B
rocation BISSETT CREEK

orawn 8v: M. D, REED | checken By, . ~ wr. T2 - B8
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scaLe | INCH = 20 FEET
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