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reguiremenis. Should additiconal information be reguirsed,

please feel free to contael cur Office

AGS/Mie? A, G

Attach, PRINCIPAL FO

co: Megsrs, 8. J. Markiewicz {2}
“D, W. Parren M. BR. ErnesaXs
F. G, Allen Z, L. Katona
Te To Mulr B. J. Giroux
W. Wigle G. A. HWrong
J. E. Callaghan (2) 4. &, Aron
H. Forrest C., Foase

Foundations Flles
Gen, Files




TABLE CF CONTENTS

INTRODUCTION,
DESCRIPTION OF SITE AND GEOLOGY.

SUBSURFACE CONDITICHS:

3 General.

} Band to Silty Sand,
} Clay to Silty illay.
} Glacial Till.

GROUNDWATER CONDITIOHS.
DISCUSSION AND RAECOMMEYN JATIONS:
5.1} Genersl.

5,2} Pairol Garage,

5.3} Domes and Stockpiles,

MISCELLANEQUS.



POUNDATION INVESTIGATION HZPORT
For
Proposed Patrol Yard
Carisbad Springs

Township of Cumberland

Beg Mun, of QOttawa -- Carleton

District No, 9 {(Ottawa)
W .0, 70-11123 —— W.P., 100-70-01

1. INTRODUCTION:

The Foundaltion Secilon was reguested te carry out
an investigation to determine foundatlion conditions at =2
proposed patrol garage and two proposed stockpiles (domes)
at the above site, The reguest was made in 2 mexno from the
Ezastaran Region ¥ateriszls and Testing Office (Mr, 4. M. Batten,
Senior Scils Supsrvisor), dated Decembsr 10, 1370.

An investigation was subseguenitly carried cut by the
Foundation Section to determinme subsoll and groundwaier conditions

at the site,

eport presents sll the factuzl information
ne investigation, along with recommendations for
the patrol garage foundations, as well as stabliiliy and settlsment
kS

ed with the stockpiles to be placed within

The site is located on the east side of Boundary Hoad
0.6 miles north of the proposed Hwy. #417, and 1.8 miles southeast
of the Village of Carlsbad Springs.

The sifte is heavily wooded and 1s flat to siightly
unc¢ulating, ranging Trom 256 to 264 in elevation.

nhe site is located within the

1
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c
Sand Plains", In this area a sand mantle,

LR S N - 2



2. DESCRIPTICN OF SITE AND GEQLOGY: {cont'd.) ...

varying in thickness from 20 to 30 feet in the north to less
than 10 feet in the south, overlies 2 considerable thicknsss
of marine clay. The sand ig of deltalc origin built up by the
Ottawa Hiver and iis northern tributaries during the geologic
pericd when the Champlain Sea inundated the area, The underlyi
silty eclay, known ags "Leds Clay", wag deposited by the Champlai
Sea, In this area the base of the clay extends down beleow an
elevation of 150 feet, The clay stratum is underlain by a2 glacial
t111 which, in turn, is underlain by grey to black shale bedrock
of the Lorraine formaticn, Ordovician Period,

ng
n

3. SURBRSURFACE CONDITICNS:

3.1) General:

The Tield work consisted of putting down 35 sampled
borehcles, one of which was accompanied by a dynamic cone
penetration test, The boreholes were advanced by means of a
conventional diamond drill rig adapted for soil'sampling purposses,

Samples of the surficial sand and glacial till deposits
were regovered in a 2" 0,D. split-spoon sampler, which was drivean
in accordance with the specifications for the Standard Penetrati

Test. 3Samples of the cchesive stratur werse recovered in 2Y I.D.

{

Shel®y tubss which ware pushed manually into the soil, Where
prac ical, in situ field vane tests were carried out at various
depths to determine the undrained shear strengih and sensitivity
of this stratun,

The groundwater conditions across the site, were deter-
mined by taking readings in the open boresholes during the course
of the investigation.

by personnel fr

ogether with two estimated strati-

on Drawing Ho. 70-111234,
o

graphical sesctlons aocre
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3. SURSURFACE COKDITIONS: (cont'd.}

3.1} General: (coni'd.} ...

el it

411 samples were subjected to careful visual examination
both in the fleld and in the laboratory. Following this examination,
laboratory testing wss carried out on selected samples to determine

Ltterberg limits, unconfined shear strengths and consolidation
characteristics.

The results of this investigation sre summarized and ars
vlotted on the Record of Borelog sheets and figures, all of which
areg contained in the Appendix of this report. A brief deseription

the deposits encountered at the site is presented in the
following sub-sections.

The surficial materisl, sand to silty sand, wzs encounitersd
across the site at 211 the boring locations., The thickness of this
qﬂs deposit ranges from 14 to 20 feet., The material is granular,

e
uniformly graded and grey in solour,

Standard Penetration tests gave 'N' wvalues of 4 to 33
blows/ft., indicatingz a relative density of loose to dense, being
generally compact.

3.3} Clay to Silty Clay:

The granuls it is underlain by the predominant
1

T
um, a sensitive mari o silty clay (Leda clay}. The

t
t was proved oniy at J.H« #1 and
8
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3.3) Clay to Silty Clay: {coat'&v}~

3. SUBSURFACE CONDITIONS: (cont'd.) ...

Atterberz limits performed on SQlected sampies,'

yielded the following average values:

Bulk Density
Liguid Lim;i‘

Plastié:Limit

Natural k¥ater Content

*
*

e

14}

L 1]

. These resulis are ploited

102 p.c.f.

4.0 %
o g
64,0 %

on Figure 1, and indicate

that the clay is,inorganie and of medium to &igh.plgsticityf

the liguid limit - 2 characteristic of Leds clay.

1The natural water content is geﬁerally'cOnsiderabiy%highér7thaﬁ 

Undrained shear sirengths were obtalned by aerformiﬁg  A
in situ vane tests. The top 30 feet of this stratum ia‘gg882311§  |
firm, changing gradually below this Ievel to stiff, and near the

bottom wery stiff, This progression

can be seen on the Record of

Borelog sheets in the Appendix., Unconfined shear strengths

performed in the lab, yielded considerably lower values - an

indication that the samples are sensitive and

slightly during handling.

@

had been disturbed

The consolidation charzcteristics of the stratum were

obtained by carrying out two laboratory consclidation tests, the

resulis of which ars shown on Void Ratic vs, Pressure plots on

Figure 2. The results of this testing indicate that the clay is

preconsclidated by approximately 500 to B0O p.s.f. with respsct

to the existing overburden pressure,
given for the initial void ratio (eg) and the compression index (Cg}
are within the normal range for such values obtained from laboratory

consclidation testing on Leda clay.

The relatively high values

o0 TR
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3. SUBSURFACE CONDITIONS: {cont'd.) «..

3.4} Glacial Till:

The cohesive stratum is underiain by a competent granular}
glacial till, proven to extend for 3 feet in B.H., #1. The glacial
t3ill is composed of a heterogensous mixture of silt, sand and gravei
with & trace of clay. This material has & very high relative
density as indicated by *N' values of 7% and 135 blows/ft.

&4, GROUNOWATER CONDITIONS:

Observations of water levels in open boreholes we
made during the course of the iavestigation, These are shown on
the borelog sheets as well as on Drawing No. 70-111234, The
groundwater lsvel was found to be at elevation 257.6 at the pro-
posed patrol garage and at elevation 2535.7 at the progased gomes,
These elevations correspond to depiths ranging from O to 4 feet
below ground surface.

5. DISCUSSION AND BECOMMENDATICHS:

5.1) General:

It is proposed to construct a patrol garage as well as
stockpiles {(domes} in the vicinity of Boundary Road and Hwy. #417,
more precisely, at z location 1,8 miles southeast of the Villagse

of Carlsbzd Springse.

It is proposed to grade fThe site with 2 feet of granular
mterial prior to the construction of the aforementioned.

5.2} Patrol GCarage:

The garage will be a stesl {rame, single storey, &0 feet
by 180 feet structure. An 3-inch concraste floor slab is to be

ot

placed directly on the granular pad., Ten-inch thick, 3 feet wide

key strip footin are to extend below the floor slab; the footings
wili be placed on lé-feet centres,

The subsoll isg such that a safe allowable load of
&
i

3,000 p.s.f, may be used for the design of footings, Total settle-

o
[e]

ment on the foolfings will less than one inch and will occur
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5, DISCUSSION AND RECOMMENDATIONS: (contid.,) ...

5.2} Patrol Garags: f{cont'd.} ...

during or immediately following construction., The differential
settlement between exterior and interior footings should be less
than 1/2 iach,

The exterlior footings should be protected with a minimun
of four feet of earth cover for frost protection purposes.

5.3} Domes znd Stockpiles:

The domes which are of light frap: construction, are
100 feet in dlameter at the base and 51 feet high. The structures
will be carried on a ring footing, 23 inches wide and 16 inches
deep. Each footing will be placed on top of an asphalt mat which
is supported by the previocusly mentioned 2 feet of granular £ill,
The domes will house stockpiles of sand and salt for winter
maintenance of Hwy., #17.

.The stockpliies placed within the domes will be ca~riad
on an 18-foot thick layer of sand to silty sand which is underlain
by a cchesive stratum of c¢lay to silty clay about 90 fest thick.
Stabllity computations were carried cut to determine the safe
height to which these stockpiles may be built, The fellowing

assumptions were made for computational purposes:
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5. DIiSCUSSION AND RECOMMENDATIONS: {cont'd.) ...

5.3} Domes and Stockpliles: {contid.) ...

Depth Soil Density Strength Parameters
{pec.f.) Cylp.s.f.) ﬁ {O

Material in Dome 120 ¢ 30
0.G.8, -~ 16 Sand to Silty Saad‘ 110 Q0 35
16 - 221 Clay to Silty Clay 96 650 0
22%F - 37¢ £ " u # g6 606_ 0
37t - 4yt Boow o wow 96 740 0
87+ - 57 Wooow o w o w 96 1040 0
571 - W w 96 1500 0

2} BSide Slopes {Stockpiles) - 1-1/2:1

Computations indicate that, in order to ensurs stability

of the subscil, the helight of the stockpliles should not exceed
18 fest. Further computations reveal that, if the 18 feet high
111 the subsolil can be ervpected to setile 24 to 28

¥
Z of this settlsment will occur after 2-1/2 years of
continuous loading and 507 will oczcur after 13 years of continuous
loading., FHowever, in view of the fact that the loads will be
placed and removed on an ennual baslis, the times given above for

settlement may be doudled.

e T
&6, HISCELLANEQUS:

The field work, performed between January 12 and 21

1971, was supervised by Mr, W, Hutton, Project Foundation Zngineer.
This report was written by Mr., J. D. Wiebe, Student Technician -
{Field}.

LA BB ) 8
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6, MISCELLAHZ0US: (cont'd.) ...

The eguipment used was owned and operated by the
F. E. Johnston Drilling Co, Litd.

The investigation was carried out under the general
supervision of Mr, M. Devata, Supervising Foundation Engineer,
who also reviewed this report.

February, 1971
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FORRM Di-MT- 126 (REV 1969) OFFICE REPORT ON 301 EXPLGQMK)N

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE
jo8  Fo-a1123  tOCATION - South Well of Garage
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FORM OB-MT . 126 (REV 1969] QFFICE REPORT ON 501 EXPLORATION

@ @

DEFARTMENT OF HIGHWAYS- ONTARIO

3 = = ] Ny AT GE
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 3 FOUNDATION SEC
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100-70-01
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 EORM OB-MT- 126 (REV 1969) OFFICE REPORT ON SOL EXPLORATION

L

CDEPARTMENT OF HIGHWAYS- ONTARID
A MATERIALS & TESTING OFFICE
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FORM OBMT: 126 (REV. 1969) OFFICET REPORT ON SOIL EXPIORATION
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CONT. 70-2a35
CARLSBRAD SPRINGS
TNV. of CUMBER LAND
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