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DEPARTMENT OF HIGHWAYS

Bridge Engineer, Subject _FOUNDATION INVESTIGATION REPCRT
From Materials & Research Section. by: Associated Geotechnical Services
Ltd.

Attention: Mr, S, McCombie,

Re: Proposed Structure, Hwy. No. 401 and
Foad to St. Andrews, Lots 21 & 22,
Con. 5, Two. of Cornwall, District 9,

W.P, 78-59,

idttached, we are forwarding to you, the above mentioned
report submitted by 4ssociated Geotechnical Services, Ltd,
On th=2 basis of the presented factual data, we would strongly
recommend twe basic changes in the proposed design to he made:-

1. The proposed grade of Hwy. #401 should be considerably
lowered. This recommendation is made in order to avoid
the very costly berming procedure. By the construction
of berms, the slability of the fill would be assured, but
the problem of settlements would still remain. To shorten
the setilement rate, sand drains are suggested by the
Consultant. This is a very costly procedure, and we think
that it should be avoided, if pessible. By lowering the

rade and by surcharging the £ill, the amount and rate of
settlement can be reduced and made technically acceptable.
The shear strength valiue of the soft clay layer of 350 1bs.
per sg. ft. allows only for a 10 - 11-ft. high fill to be
saflely constructed without berms. DBefore construction,

the layer of fibrous organic peat has Lo be removed., The
cxcavation will be taken down either to the sand or clay
layer. The height of the fill has to be considered from
this excavated lsvel. For example, %he ground elevation

t Borehole Ne. 8 is 239.5', the depth or the peat layer,

F.4 feet; thererore, the elevation of the bottom of the
excavation will be 23% .7, Since the height of the fill
should pe 11 feet, the .rade elevation will be 24%5,0%.

contfd. /2 ... 7




Recommendations: (cent*d;}‘;..‘k
1. (cont®d.) ...

it was established that the ground water table, in most
places, corresponds to the ground level and it will there-
fore be necessary to excavate the ground below water. The
same will be necessary with part of the fill embankment,
It is therefore recommended to use granular material for
the fill. For the submerged part of the fill, coarse
granular material is recommended. Wherever the excavation
will be carried down te the soft clay layer, at least :
2 Teet of fine sand should be placed prior to the coarse
granular material, o

A surcharge of 4+ feet of material is recommended. The ,
longer the surcharge remains, the less will be the settle-
ments after removal of the surcharge. The surcharge can
be used to flatten the slopes of the embankment.

The above proposals should be applied between approximately
Ctations 228+00 and 236+10.

- ST RS s e 22714

Z. The proposed relocated County Road should be moved closer

to its present location - i.e., further to the North-West.

The grade of Hwy. 401 being lowered, a legiecal solution

for this crossing now becomes an underpass. At the proposed
new location, the soil conditions are very favourable (dense
till material) and shallow spread footings with 3 T/sg.ft, can:
be used. No approach fill slope stability problems are anti-
cipated, provided the fill iIs well compacted and the slopes

i"}.
Le ls

We hope that these recommendations can be taker into account
and the necessary changes made. We also believe that .these ‘
recommendations, together with the attached report, will prove
adeguate for your future design work. However, should there be
any other problems that you wish to discuss, please feel free to
contact our Office. '

AS/MdeF L. G. Soderman,
Attach. PRINCIPAL FOUNDATIONS ENGR.
cc: Messrs. a. M. Toye (2) Per:
H. A. Tregaskes ;ﬂikﬂé%i o
D. G, Ramsay - g ézwf/i
J. Ford (4. Sternmac,
Le B, Walker FOUNDATIONS OFFICE ENGR.)
d. B, Gruspier
A. Wat
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Memo to_ Mr. 4, ¥, Toye, Date _March 11, 1960.
Bridge Engineer. Subject
From Materials & Research Sectior.
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Attention: Hr., S, ¥el

Re: FPreliminary Subsoil Investigation at --
Hwy. 401 and Road crossing, between
Lots 21 & 22 (Con.V), Twp. of Cornwall,
Dlstrlc 9.

0 F-

[}
ud ¥3
®
Cf'»

A preliminary subsoil investigation was carried out
at tne apove mentioned site by means of a power auger. The.
Lollsw1ne stratification was observed:-

0 - 3.5' -- Black topsoil clay.
3.5t~ 7° -~ Brown, desiccated, sandy clay
with pebbles and poulders
7i- 127% -- Grey, péncly, sandy clay till.

Large boulders or pedrock stopped further poring.
The materizal in the holes was obpserved to be moist, pbut no
undergrouwnd water was apparent.

The supsoil at about & #t. bslow the existing ground
level can provide support for spread tooting foundations. 4
saie bearing pressure of 3 t.s.f. is recommendsd.

Any soft or loose pockets of material encountered
pelow the proposed footings should be removed and replaced with
well-compacted, granular material.

wee the uoﬁﬁvzapky of the site indicaies that some
encounterad in connection with avpproach Fill
talled foundation investigation is at present,

r:f‘ }
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in progress. The results of this investigation will be
available in the near future.

It is hoped that this preliminary information will
enable you to proceed with the design of the structure.

VE/MdaeF

ce: Messrs., A, M.
H.A.

D. G
H. J.
bl
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-
taf

Toye (2)
Tregaskes
Ramsay
Ford
Walker
Gruspier

Foundations Office
Gen, Files,

L, G. Soderman, ;
PRINCIPAL SOILS & FOUNDATIONS ENGR.

per:

L

(V. Xorlu,
Project Foundation Engr.)
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SECTICON i

INTRODUCTION

The purpose cf this report is to presentt he results of

e
& ioundation investization made in connection with the proposed
structure on Highway 20Ul the County Road to St. Andrews be-
tween lots 21 and 22 in t ewnship of Cornwall.

This study was authorized by the A/Materials and

Research Engineer, Department of Highways of Ontario, on March
30, 1380,



SUMMARY AND RECOMMENDATIONS

The soils at the proposed structure site consist of medium
dense to dense till textured material capable of supporting spread
footing loads of 6.2 kips per aguare foot on a 5 foot wide footing with
a minirmum surcharge of 5 ft. Leads for other footing widths are given
in table No. 2, Section 5,2.

To the east of the structure, between sta 228+ 50 and Sta
236+ 50, a layer of soft sensitive marine clay was encountered to. a
maximum depth of 35 fest. A series of stability analyses were carried
cut and it was found that a balanced berm embankment with berms
approximately 60 feet wide would provide a safe fill cross section.

With the presently proposed grade of the fill, a maximum
settlement of 70 inches will occur at Sta 232+ 50 anda maximum différ.
erential settlement of 42 inches between Sta 235+ 70 and 236 +10.
Ordinarily this settlement would take place slowly, however, by in-
stalling a system of vertical drains, the majority of the settlement can
be accelerated so that it takes place within 2 to 8 months depending on
the spacing of the drains. The balance of the settlement would then
proceeq  at a slow rate which would not cause excessive pavement damage.



SECTION 3

DISCUSSION OF PROCEDURES

ring late Marcn and Aprii in
s and eastern approach fill. Due

enc cft clay beneath the eastern approach fill,

endary program of 7 boresheles and 7 dynamic cone probes was

ried out in May. 1360.

used on the initi |3 i
the second phase of the field investigaticn. All bori .z and sarmpling
operations were completed by an experienced scil sampling crew under
the full-time supervision of a qualified Soils Engineer.
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propesed oridge site is located in lot 21,
3 cwrahip of Cornwall, Couaty of Stormont
ic St. Andrews will underpass

-

and Recent geology of the site area
have been described by E. B. Owen in Paper 51-12 of the
' a

According to Owen, the topography of the area is
complex, representing in part the original irregularities
of the Pleistocene deposits. During the advance and retreat
of the last ive sheet, deposits of till-textured soil were
heaped up in irregular hills and ridges. During the retreat
of the ice sheet, the relief of the area was Somewhat sub-
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Limestone bedrock of the Ordovician Period was
ez a2t the site.

The seoils at the site are shown in cross-section on

At the propesed lecation of the structure, the soils
£ f relatively unconsolidated sediment
lying a medium dense to very dense, till-textured, silt

and sand, some gravel. The penetration resistance of this
1 S f T

tiil varied from Z5 blows per foot to well over 100 blows

per fod j& : : ' 1 Where
the gp terial appeared relative-
iy undi

isturbed, appaven: derzily tests were made by the mer-
t method. The unit weights thus determined

ACLeTT



ranged from about 145 o 133 pounds per cabic fgot. L oe

iarzge of the values cbt ined was about 150 pounds per

cubic {oct. The meisture content of the till was found to -

vary from 7 to 13 per cent witk values of § to 9 per cent

most commond. For purposes of design, we estimate thi s
1

sl to have an angle of 1hternal friction of 35 degrees and
& unit weight of 140 Ibs. psr cubic foot. Values of cohesion
may be neglected for this material.

¢ eastern approach fill area, from
Sta. Z2B8+30 to Sta. 236+50, were found in the following
ow ground surface:

O
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Stratum 1} fibrous organic peat

Stratum 2)  sand, cucasional white shell f ragment

Stratum 3} wmedium dense grev sand with silt, occasional
pebble

Stratum 4} medium dense grey sand with silt, occasional
peoble

Stratum 5} medium dense to very dense silt and sand, some
by

The upper one to four feet of soil between Sta. 228+50
and Sta 236+ 50 were found tc consist of a fibrous organic pesat

This material is submerged under water and has littie or no
structural strength.

Beneatih the peat. a layer of marine sand varying in
thickness from zbout one to three feet was found in all bore-
holes and probves with the exception of B.H. 5 and B. H. 6
and P. 5, P.6. and P. 15. The penetration recistance of this
material was found te be about 4 blows per foot. The sand
contains occas. ﬂ-;ai white marine shell fragments. The grad-
ing of this mater is shiown on the grain size distribution
chart in Appendix

,_.

l~4

The prominent soil type between Sta 228+ 50 and Sta 236 +50
was found to be a gr y marine clay of varying strength., ¥ was
found down to bedro ¥ i ~ud appears to have filled
the valley between ¢t east and west, The clay
appeared to be ma ecks of decayed organic

'))
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7.

n the upper sections of the bed. Toward the bottom
tne bed, the clay became sandy and well laminated. Toward
a ides of the valley, pebbly clay sections were

Field determinations of imsitu shear sirength were made
with a vane apparatus. The shear sirength of the clay as deter-
ined by the vane tests variad from about 250 lbs. per sq. ft.

*0 over 1200 ibs. pev sq. ft. A centreline profile showing
isolines of shear strength is presented on Figure 29, Appendix I.
The shear strengths perpendicular to the centreline, which
were used to dgfermine the stability of the road crass-section
are shown in Appenu ix ?“\;’ _g,;zg_j’i with the typicab stabilitg amalysis
calculations. The sensitivity of the marine clay shear strength
to remoulding was found to range as high as about 20 with
values of 10 to 15 most commony. T general, the shear strength
was found to increase with depth and with decreasing moisture
contents. Lower moisture contents were found in sections of
pebbly or sandy clay.

A number of laboratory tests were carried out on
samples Irom borehcle 12 to determine the variation of certain
roperties with depth. The results of these tests are shown over-
eaf in Table 1.

Examination si‘ the samples in the laboratory indicated
1

the presence of layering throughout the clay section. This lay-
ering became niore prominent towards the bottom of the bed

e

3

where it could be called varved. It thus appears thati the permea--
iy of the clay layer is likely to be greater in the horizontal
direction than in the vertical. Moisture content determinations
were made on all Shelby tube samples. The results of these tests
are shown on the borehole logs in Appendix I.
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Two consolidatio t3s were made on samples frem the
top and bottom of the clay laver in borehole 9, This location

he
v2s chosen because of its proximity to the eastern clay till
be t

[

‘4

contact which will he region of maximum differential setfle-
ment. The results of these tests are shown in Appendix II.

Beneath the clay, on the west side of the valley, a layer
of medium dense grey sand with s}, cccasional pebble as
shown on the grain size distribution chart in Appendix INT. The
penetraiion resi this material varied from 16 to 32
blows per foot, however, most of thevalues obtained were between
16 and 18 blows per foot.



Unconfined Triaziél
; Natural Compressive Compression
. Spl. Moisture Iiquid Plastic 7 Shear’ Shear Density
No. Depth Content Limit Limit Strength Strength Ibs/cft
2 5,0-6.5 21.0 49,6 26.6 140 93
102.0
L3 10.0-11.5 93.0
! 81.0 46.0 26.5 240 392 95
98. 0 54,2 24.3
80.0 55.90 29.7
4 15.0-16.5 70.0 58,4 25.4 362 316 99
68.0 55.8 25,9
76.0 52,6 25.7
5 20.0-21.5 66.0 57.2 24, 362 425 103.5
59.0 53,2 22.0
63,0 55.0 23.8
6 25,0-26.5 21.0 275 350 98,5
78.0 68.4 27.1
67.0 63.8 25,7
7 30.0-31.5 72.0 370 455 100
99.0 62.0 27.8
82,0 60.6 26,0
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s on either side of the valley were found to
consist of 2 medium dense tc very dense silt and sand, some
ravel, till texture as shown on the grair size distribution

Chart in Appendix Ii. The distribution of the till keneath
the clay in the zpproach fill*settion can be seen on Figure 1,
Appendix I

The hiil

Water Conditions

£ the field investigation {March 1960},
maximum depth of about 3 feet. This was mostly due to melting
now and a poorly'drained drainage area. During the latter part
f the field investigation. the ground water table was found to be
at or near the suriace of the organic peat.

OO’J

Artesian water was encountered in several boreholes
throughout the area as shown on ihe borehole logs and on the
centreline soil profiie. shown rin Figure 1, Appendix I. The
maximum flow of artesian water was encountered in borehole
9 at 35 feet. U=nder nc flow conditions the water rose in a
stand pipe to a depth of 47-2" above ground level. The flow
at ground level was esiimated to be about 6 g.p.m. In several
other holes the flew was barely perceptible. Maximum flows

were encounterd in boreholes with the Towest ground surface
elevations.

Bedrock Conditions

Limestone bedrock of the Ordovician Period was encounter-
ed and cored in boreholes 5, 6 and 8. In boreheles 1, 2, 3 and 4,
it is suspected that the bedrock was encountered as shown on the
orehole logs, aithough the dri 1 r &nd the field soils engineer
did not recognize it as such., In the writer's opinion the presence
of bedreck is borne out by the following evidence.

e

3

,‘.a

e
t

{1} no split spoon samples were obtained below the suspected
bedrock level,
{23 examination of the stones recovered in the core barrel

in the guestionable area were found to consist of a dark
grey limestone similar to that found in the cored portions
of bedrock in neighbouring boreholes.

{33 no Precambrian pebbles were found in this section
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due to the faet that the bershole was advanced through
ng then cleaning out with a core barrel before
t e writer is of the opinion that
acterisiics between the
rock might not be recoghizable,

iying pebbly till texitured soil by first advancing

the level of the suspecied bedrock appears to tie in with
the profile extended from other boreholes in which bed-
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TABLE NQO, 3

bie Bearing Capacity - East Abutment
pproximszte @ Chainage - 220*20

Fifective Footing Width

{Ft.) 5 & 7 & 9 i0
Allowable Reactive P*‘es sure

{kips persqg. ft.} 6.2 6.8 7.4 8.0 8.6 g.2
Allowable Reactive Iozd

(K/Ft.) 31.0  40.4  51.8 64.0 77.4 92.0

With the permissible bearing capacities given above
we are of the opinion that the maximum differential settlements
between abutments wouald not likely exceed one-half inch.

Soil material will have toc be excavated below the ground
water table for placement of spread footings. No excavation
difficulties are foreseen with the west abutment, however, for
the east abutment, where the overburden is loose or permeable,
it is suggested that a system of close boarded sheet piling be
employed in conjunction with pumping operations in order to
facilitate the excawvation.

Piles
In the event thal open abutments are contemplated or if
sty ;cmra‘ regquireme nts include the elimination of differential

@
¢
et
o
(D

ment, a rile foundation may be required. If steel H-piles
are used for the {oundation, these may be driven 1o refusal

i PR ) - P e P — ¥ — PR A S . S O . S
in the till-texiured soiltoobrain the desired load capacity per



TABLE NQ, 4

Pile Tip Elevation

L ocation Nesrest Borehole Steel H- Piles
227+25 i, 2 239
227+75 i, 2 223
228 +20 3, 4 227
228*%55 3, 4,5 218
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i the propesed structure, the approach
il will run to Sta 226+ 20 at which point it becomes an area of
t. The foundation zcils in this fill area are expected to consist
-

To the east of the proposed structure, the fill will run
to Station 239% &0 where the road enters a cut section., Between
Stations 25 +00 and 239480, the ¥ ‘wéation soils consist of a
dense till-textured scil, whereas west of Sta. 236+ 00, a 35 ft.
deep bed of soft to medium strength sensitive marine clay was
found. As it was apparent that a stabil ity problem existed west of
Sta. 236+ 60, smudies were carried out to determine

{1} =z safe embankment crgss-section and

{<} the expected sottlements which are tikely to occur as a
result of building the embankment cver the clay,

No stability problems are foreseen in areas where the
subsoils conglst of a dense till-fextured seil. These areas are
1} to the west of the proposed structure and 2) east of Station
23600,

ndaticn scils consist of zoft to medium
228+20 and Station 236+ 0

ried out to determine a
ction. The calculations wers carried

ar strengths measured by 3 inch
a

e ults of these calculations indicate that
a n b section as shown on Figure !, over-
leaf,would provide a minimum factor of safety of 1,28 against
hezar failure
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t tnat a sizeable portion of
the resistance te siiding is derived from the sirength of the
embankment fi1l. Therafore,

We would ke 1o point ou

i be necessary to provide
adequate field control during earthfill placing operations to
ensure that the desig:
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obtained,

onsoiidation tests on samples

g " &
of clay frorm Borehele § timates of the magnitude and rate

of settlement a2t stati 53¢ and 237 +T0 were made. Sta
32+ 50 repress t

art of the clay layer. The max-
imum different !

‘ cceounr at the eastern contact
¢of the clav and i1 between Station 235+ 70 and 236  10.
Values of ver ; reath the embankment were obtained
red by Dr. J. O. Osterberg. Our

using influence

calculations indicate thart there wiil be an ultimate settiernent
in the order of 70 in 232150 and 2 differential
ultimate setilement between Sta 235+ 70 and 236+ 10 in the order
of 42 inches.

The settlement of the clay layver will consist of two
parts. The primary compreossion is that part due to the drain-
age of pore water because cf the hydrostaiic excess pressure.
This pressure resulis when a saturated soil mass is subjected
to a load increase which is carried i“,taahga by the water in

cm the soil pores, the
;rains, The secondary
f the so il grains under load.
ible to predict rates
ttlements deal only
consolidation tests,
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mary compression to

%:ﬁai *‘G*‘np’*essi ; in the reng: cad increments due to the
proposed Iiil, w 2Ty between .00 and . 95 with an average
vaiae of 77, of settlement are shown

e 3 overleaf, ur caleu-
ed for 70 per cent primary
1G years at Sta 232+ 350

;:Mé 4 vyears

by sea\;mme*’wt, th
accelerated by sh
This can be accomplishe
sand drains ar hown

scape path for the pore water.
nstalling a series of vertical
s atizally on Figure 4 overleaf., OQur
calculations indicate that the time required for 30 per cent
primary compressicn can be shortened to about T'months with
one foot diameter sand drains spacsd at 15 foot intervals or to
about 2.5 months witl £

2
ate of the primary compression can be
t @

1)
o
[
<
oy
o]
9]

The rate of secondary compression cannot be calcu-
lated, however, it can be expected to take place slowly over
the next 50 to 100 vears. As 2 crude guess we would estimate
the secondary compressior to take place at a rate in the order
of 0.1 inches per year at .. 235%7

at Sta. 232+50.

0 and 0.2 inches per vear

were made on Siﬁ‘pxiilEu Com ‘iticns. T hor h.om.ai permea-
bilities have been chosen arbitrarily

u
h

rorn the values found
s of tke consolidation tests.
Because of the stratification of the soil it is exfremely difficult
an

for vertical peremeabiliiv by mean

to obtain sufficient infermation for
the rate of consolidaticon with v

ate prediction of
erti ng, To use
laboratory tesis would feq ire a great number of very large
eamm:les to ‘be testad zontal' consglidation pressure
ill be a poor representation

eld measurem ents of

consolidaticn pore pressure to be necessary for determining
the effectiveness of the veriical drains.
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Construction Comments

-
Liw

Tt will be necessary to remove the uvrganic peat
foand in the proposed fill area. The peat must be removed
with care s as not to disturb the underlaving clay.

It is suggested that a layer of open gravel protected
by adequate sand filters be placed between the bottom
of the 1l and the top of the marine sand or clay in order

to {a) aliow drainage of artesian water {rom the boreholes
{b} permit the cverlaving embankment {ill to be placed in

the dry {c} allow drainage {rom the vertical sand drain
system to take nplace.

The usual method of constructing vertical drainsis to
drive a mandrel into the ground, fill it with sand then
withdraw it.

While the installation of a vertical sand drain
systermn sounds easy, there are practical problems which
make it difficulito obtain a continuous column of sand in
the drain. Experience has shown that sometimes these
drains do not work because of pinching out by the clay.

In order to overwome these difficulties it is suggested that
the following be investigatéd.

{a) The use of something likeuntreated sonotubes to
provide 2 means of obtaining a continuous column
of sand.

{o) The use of permeable fines free concrete in lieu
of sand in the vertical drain.

{c} The use of Franki-Kjiellman carboard wicks. Al-
though this drain has been used Successfully in
Furope to thewriter's knowledge, no installations
have been made in Canada. Thus, the Contractor
may be prepared to demonstrate the effectiveness
of this type of drain to the Ontario Department of
Highways at a reasonable cost.

In order to check the efficiency of the drainage
system and ic determine when the primary compression
is nearing completion, if is recommended that an appropriate
system of piezometer tubes be installed with the clay layer
prior to fillplacing cperations.,




SECTION 7

"PERSONNEL

The field work for this investigation was supervised by
V. Naumko, P. Eng., for the first phase of the project and by
J. Kilgour, P. Eng. for the second phase.
The writing of this report was the resyp. asibility of J. Kilgoux,.
P. Fng. All mathematical calculations were checked by W. Naumko,
P. Eng.
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TELEVATION (SURFACE) ACOLLARY BATUM = BECF. - POUNDS PER CUBIC FOOT OFFICE BOREHOLE 1.0G
. 5/5/60 - 4157160 JEC = . W8 A NATURAL WATER £ONTENT : L :
X OATE (SYARTEO)Y AFNisHeEe) DL DLV M 1ICOMPILED) SAND N " BOREHOLE NO. 7 .
RIG, No.,]‘__.,,..-_..rvps ..B;.O_X}gﬁshb SUF, J' legour ’ Lost : . s .
BORING LOG FIELO TESTS R SAMPLING LABDRATONY TESTS
SHE AR STRAEMNG it & QEPTH UNIT WEVTGHT BOF |
2 (TONS PER SQUARE FODT) z gg RECOVERY 0% .
2 } s &y 4 . __49 8w 5 " LENGTH ‘___1__ . - REMARKS
PCALE[DER Tt ELEV. : oG DESCRIBTION { 1 1. 1 B ; b l: z & |FRrROM TG [ryre REC, -~
N gt - i = "““:"“‘ A‘FYFRHFRG LIMITS -
FEEY] FEET FEET g & STANDAKD SENGTHATION TEST =h 2 =z 2 & jrEeTERET OISTe DRIV L e e €y W ,
L : 29391 2 13 50w B0 .
20 H ot e Do @ Y :
- 3,2P236 3 ‘ AFIBYOUS OYganic peat SN SO S 4 . %
- « o - de [ N D iy “ [~ +
. 5 ; |Sand; -some-gravel——] U X 31001 = &340 5T 16/20 | :
= 6,0p233.5( ! occ. white shell 310 | 20 KA 5.3 1.0 BT b/z20 - WN = 97.7%
P i S e ! Lot ! v
4 > |
B Soft to medium gre : : : ! : :
:'LQ' clay with black ey § : 5 t 34,0 3 3100115 5T 21/18 WN.=:86.2% N
1 specks T R T 456
-5 i ,.W&V.é S b 410 . & ;i o8
I i ) >215.0 16,5 8T 22/18 =
4 * j 572 a— - WN = 84.49%
. S
-0 L 355 -
I R i 5 [5%o0 rssT |15/18 WN = £2.8%
:) j Vstitf grey clay oce. - . ; 6 MLZLZ £3.8 §S 18718
+3426-9 2135} pebble T S 7 1249 ReABT | 16718 WN = 31%
- : N . p3 e
i ; , 611 MR 1070 ,
¢ jmedium to stiff grey NehEMERN E She =] i : WN - 68.3%
| clay Iy f 8 X 0.0 3L6 BT 23/18
! P
o | g LTGER 780 . S 3 :
38 : Ran: RENEE! Y WN a5
2 | - T RERE. 9 |5o85.0 36.5 BT o %
: g i LR B 1280+ = B I O N Artesian flow encountered
: sAGradation change : NENNRN ¥ 2 i at 40 ft. Head = 2.0 ft
e T GTEVED, S0 e sand i : ’ : ‘ *
[} 5 5 + i above ground level
| : 2 0 O 0 - IS Flow at ground level
-fw-lCasing refubal AR . i =0.1G. P. M
BRE! + 1 Y
W ! i
3
- - R |
- . B ] : ;




ey, Department of Highways of Ontaric

Son N, LOCATION :r“]l)_, Of Cornwall

a. 232+46 on G

COORDINATES "
ELEYATION (sunmci:!%giqwf.sw,(un\.ﬁm —

DATE ST ARTEY

_reensee Jo Ki lgour

GA15160 o3 /5760 conmien TK.

USSR AL 2 L0

777, s STANDARD veNe‘rNAnonm
:/{gcuw m:wﬂxr
E ¥ XAy

- VANE SHEAR (REMOLRED

-

A VAN SHESR (MATURAL ;{;

ABBREVIATIONS

REPRESENTATIVE PISTON TR - PERMEABILITY
DBSDIAMOND BT &« UNCOMFINED LOMP.
VaiRr HCY + FOLNDS PER CURIC FOOT

WA = NATURAL WATER CONTENY

LOST

UNpISTURS ED S5+ 8PL1Y SPOON € CONSOLIBATION YEST
N ST+ SHELOY TUBE M = MECHANICAL ANALY SIS
LISTURMED QYT TWP, = THIR WALLED T = TRiAfIAL COMPRESSIIN

ASSOCIATED GE

OTECHNICAL SERV
Limited

OFFICE BOREHOLE LOG
BOREHOL.E NO. 8

RORING LOG

FOELD TC6TS

sAMPLING

LANCRATORY

]

i

TR

AN

STHUNGT g DEBTH N T oRaE
E{ i SQUARY ::; ; RECOVERY
scacElnee el g, i Loe CESCRIBTION 1 .; ‘\} E = E ewom| vo |rvee o ; ] HEMARKS
I oo o z ATTERBERG LIMITS
wet epwy Fee T HS P 2 5 ojeverjreer k2
EEEIRAE op .
) Fibrous organic peat Fe i
4.0/ 235.6] , IV S ‘
5.4 234.1{GWTz o |Sand, some gravel *
1/2 i 73|85 |1 /28 e
Soft grey clay 301% e
with black specks 338% 4 5 Reheo huslsT 23718 Y WN = 84%
392% )
302+
N 3 22718 WN = T2.2%
005%
685% v
NN = 58,7
4 21/18 %
24,0 215.5 156%
25 - - e 440%
5 [%0R5.0 pealsT R1/16 WN - 59.5%
Medium to stiff grey 750%
1 et 880* ,
oAy 6 BL2 ST |19/14 , WN = 65%
910% |
Q10 ~ Some gravel in clayat top
N 7 B7.2 ST 20/14 |y of sample
. : 1130 o WN « 568,
8 . 1100%
-0 39 5] 199.7 P
i Tfl}'g ILimestons bedrock - .
- LoE % Shear strength inlbs. per
(3] 3 ; f:
TTi45. 20 194, 3 - - - sq. ft.

o [Appendix T=Fig: 10




cuenrDepartment of Highways of Ontario. .
Jvocation Twp.. of Cornwalll -
Sta 23453 on €

Jonr. NO, __(L —

CO-QRDINATES

SYMBOLS

-

ELEVATION isUR‘TACEEZ,‘}},,’ 0 GOLLARY .

675760

TATE (5TARTED) ©

.«FHHSHELHS.!

oarun DHOQ
60_ (COMFILJEK S

WCLM‘

AF VAME SHEAR INATURAL
O~ ANE SHEAR IREMOLDEDY
- STANUARD PENETRATION|

UNDISTURBED

DISTUHBED AYTY
HERRESENT ATIVE

oB=0i
Talm

ABBREVIATIONS

S5-8PLIT SPOON
ST SHELDY TUBE
TWP. « THIN WALLED

PLETON
AMOND BIT

& ~ CONSOLIDATION YEST
Mow MECHARICAL ANALYS!S
T - TRIAXIAL COMPRESEION
X = PERMEARILITY

ASSOCIATED GEQTECHNICAL SERVICES.

Limited

U« UNCONFINED COMP.
PCF « FOUNDS PER CUBIC FOOT
WN = NATURAL WATER CONTLNT

OFFICE BOREHOLE LOG
BOREHOLE NO. -9

moaono o rvor BOYIER e, 3. Kilgour Lo
AQRING LOG FIELD YESTS SAMPLING LABORATORY TESTS
BHEAR STRENST M 5 PEeTH UNIT WEIGHT FoF
- TONS PER SO 2 EQsT) 3 Ed I3 SRY oy
§ RS- SN T N L I I e | ] W Ea s
PCALEIDEPTHE  ELEV, Yol ees DESCRIPTION i 1 1 ! an Y y 2o} F femom| 1o fryee REC. .
N & o< w = e ATTERSERG LIMITS
sET FEET ¢ x STANDARD PEMETRATION T E5T b g - - g FEET | FEET pist. omv.ﬂwk ° vl
A g (HLOWE PCR FOOT) ) z k} ; 3 % Z ““5’0’“”%@“’70 —e
¥ o 4“" U S “ L3
THTIIGE L PEAT I A 1T T ,.WJ[_ ARE I T
. N b i b ] SRS ¢
. F 237.7) Sand.white shells : : | ng 1 Hm-2.5] 40{SS [13/18 ! k WN ~ 52.9%
: N i 390% i
; cor T 5 318 2 [57] 601 7.2iST j20/:4 [ 3 ;
; Soft grey clay with NENRAY B B - z : .
Black flocks | S o : ol ‘ ] WN = 73.5% Wy, = 22.5%
i) blac e e 407% 3 I<A100 1L2IST 20714 : s 41%
b , . 4 310% -
: I DR b il ‘
2240 | : ) M. o 520%| 4 4/14 [ o 10 i WHN = 56.0%
‘ e ) - 1 HEh 585% T
i Grey sandy clay QNS - 4 - - i WN = 28,2%
; occasional pebble : : 5 MTRO0RL2 ST [15/14 RN, Could not push vane into this
i 816 18/18 [ 5 material ‘
217.0| | .
Medium grey clay BENNE 1270%} 7 =257 26.3 8T l16/14
! ; 1270%
| - i 8 N WN =69, 5%
B 207.0] | - i 90 HbE
Y . i A '
352 o , e S N + wherfed et - Sampler refusal at 35.9
35,9, 206.1 “Tm Sand and gravel I T 9 jrmp5.1 B5.9°BS | 0/9 hammer bouncing
§ JooBnd of Borehole i ¥ I
N . EEGsES - Artesian water at 35%.
= i ST ; noiflow {head 4% 2% above ground level
) B [ - flow at ground level
B ; gans =6 G F.M. (est.)
. | N
. ! ! f
i #*ghear strength in lbs. per
4 sq. ft. .

I o Appke,ndi‘x; ey




Cumnpigartment‘ of Highways o Ontarvie N
son no, . 8010 iocamon. Twp. of Curnwall
TODRDINATES St.a 236“17 onw‘(i-—« S

243.0

BLEVATION (SURFAEE! Cer Lar) L DATUM

DATE tsTARTEDL? /5 /.60, .(F‘!N\SHED)..?.ZEA./‘,B_Q(COMNL.Em .JK

SYMBOLS

ST 5,‘;_“;’? GRAVEL
ey
frsisvas T
MCL A ;“’ BEAT
L .
pRoRsTTE

A5 VANE SHEAR INATURAL S
On VANE SHEAR (REMCLDED)
@- GTANDARD FENETRATION

]

by

&wmswnuu

BISTURGED BUT
LUl R EPRESENTATIVE

FAIR

CAHEREVIATIGONS

554 5PLIT 500N, . C ~ CONSOLIDATION TEST
ST SHELBY TUBS M = MECHAMICAL AHALY 1S
TWP. = THIN WALLED T = TRIAXIAL COMPRESSION

'ASSOCIATED :GEOTECHNICAL SERVICES .

Limited

srsTQN Koo PESMEARILITY
DB« DIAMOND BM i « ENCONFINED TOMP,
BCP - POUNDS FER CUBLE £00T
WN = NATURAL WATER CONTENT

OFFICE BOREHOLE LOG

._..Fnd of borehole

mic, now L TYps B.qy.ls'.gl&il.c sue._J Kilgour ]SANU “N’ BOREHOLE NO. 10
BORING L.OG SAMBLING LABORATORY TEsTS
5HE x DERTH URIT WEIGHT PCT
é Y0NS DF g 52 RECOVERY ¥
© : Yow oo 3 LENGTH =
[SCALEIOERYH] ELEV. Y leoes DESCRIBTION - Y L z % jrroml vo Jrvee i } REMARKS
Ed T« i - - ATTERBERG LIMITS
FEov] FrET FEET X £ STANDAND PENCTRATION TEST i ¢ P N Sl pgeT {FerT RisT. ORIV i
o ¢ oo & S o % g x»a----—v;&w ..... o viid
3 RERIERE
2420 VIR O -\ A I : 1
239.2 Eyown, sand, white | ! f
2378 hellal o 411 4.0} §5/10/18 |- :
. _Stiff brown clay. . ... 41 65185 | 14/18 bt !
: } Siit and sand I3
232 S tki occasional pebble, till
32.0 2 tii.‘ texture 37 13 mm106.D1L¢ 85| 7/12
i
1

i
_;},
i
H
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SOB MO, &Owﬂ_ i

CO-ORDINAT

ELEVATION

A LOTATON -’T‘\vp of Cornwall
Sta 233109 - '

{SUREL

1075760

ES.

69coum LED _\I,IS

ST EYMBOUS

VANE SHEAR INATURALT

'msn,r : E;?:fic;uwn An
EAEIERY - ""]
@{Z{QCLAV.

Qe VANE SHEAR AREMOUDED!)
e STANDARD PENTYRATION

-

T 21 STHREED AuT

\Quuussfunsm “5&e 80117 SPQT

AREREVTA

STa SHE. BY TURE

REFOESENTATIVE

FAIR

PLOTON

B = GHAMOND Wit

M LMBCHANICAL ARALYSIS
TWR,  THU U WALLED. T & YRIAKIAL COMPRESSIG,

K v SPaMEARILITY

U s UNCONFINED COMP:

PCE < POUNDS BER LERIC ¥OOT
WY+ NATURAL WAYER. CONTENT

< u CONSRLIDAYION TESY

ASSOCIATED GEQOTECHNICAL SERVICES

Limited

OFFICE BOREHOLE LOG

DATEASTARTED], e AFINTSHED LTS N 2
) ) : Losy BOREHOLE NO. 11
roeowe. . b vves Boyleseis sue. J Kilgour °s
BORING LOG FIELD TESTS SAMPLING LARORATONY TESTS l
SHEAR STREN 8 GERTH UNIT REIGHT PO .
z LTONS BER SGUARE o RECovERY Y
z " 2 i
N — . S Sz o s § REMARKS
FEALEILER TME ELEV. "l ees DESCRIFTION { - R z ¥ 2 g Fromt 1o lrvee T DRTERE TS
THET FERT FEET Ej, % T uqu‘:«.;« BENMIIT M, n-’:;j.\ TesY ’: % i\ g ’é FEET | FHRETY e x~—«h .‘:p..w;__‘.o‘v.,
8 - i RMERE [ S
] o Fibvroos-organivpear - T
" e ) . L
- 2.7 23'{7; 1 9 v Suﬁ‘iﬁwﬁimsh‘&hn o Q 1 25 | 40! 88 ! L
3.6 236.2 &
36 ! ' 456% WN = 99%
Soft grey clay with 2 7.3} 85T i16.5/18
black flecks %gg* ) } “
& . .
3 71100 L e ST 11/14
390% : ! 3 wnN = 100%
400% i
. 4g0% | ¢ [S150 B62IST 1195/141 Wi v 83%
. 440%
! e 5 S 14/14 X . 3
21.7 218.1 R 7504 =T / WN = 63%
T65%
Medium grey clay 6 2071407 WN = 62.8%
604%
685 %
685% | 7 100 B3 ST WN = 75.2%
- 206, 8 700%
P Becoming sandy sou 5 [SCBE0 b6z kT WN = 420,
zon] e sae
!
[ S Casing refusal ® Shear str.agth in lbs. per
End of Borehole I sq. ft.
REESH B AR
- 1 : !
- 3 “ 4 i L.
i
BRR
IR T‘ -
Pl i - -
] : ;
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. A s N 0LV ANE SHEAR (REMOLDEDT 7+ SHEUBY THBE . M =~ MECHANICAL ANALYSIS g N ey ‘ E B2 5
coonomares... A 232:46.- 1001 R s | e e ,
srevaTion surracm 38, 5. cottanr: vavon DHO +-Unconfined Comp. 08 « DYAMOND 1LY :’ "?;‘L’:;';"ﬁi:‘;'s;‘; root i = ; .
! ; CF - ROUNDS PER CUBIE FOO OFFICE BOREHOLE LOG
CDATE (STARTED] 11 /5/{20 . {;-'mlﬁHEDL..l].lsﬂ[,.éQcMmLEL‘JK.-- X - Trim'l] Comp. . - N - NATURAL WATER CONTENT BOREHOLE NO 12
G, N, BriRLD suR, J.. Kilgour rosT : E
BORING LOG FLEL D YESTS 2 SAMRLING LABORATORY TESTS
SHMEAR STRENGTH 5 DERPTH UNIT NEIGHT POF
z tToNs ru:zxgsqug i ‘oon‘lo z ‘§ recoveRY oy
2 N o) ooy NG T i
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FLC ) - emn— ATTERBERG LIMITS
e T o FEET FRET § § 57AND,Q?-:;\:LE:ET”‘\T‘(?N TEST E ;-, ;:; - E E FEET {FEEY ST, Dmv.“px—“ ------- .‘.:,,.._.owl.
<8 ¢ s PER FOOT) g § 3 § 1 z 60 v~ 80
0 : & P o .
% ey Wibrous organic peat | |1
"\’;’T Y1 8and, white shells -~ - . 1 ot 4.018S| 11/18 |t
! Soft grey clay NEESEERERESE T 5q70e |2 6.5 1 8T | 18/18
SHERNAN - T 260%
.- P . T . e 3 '5 ”“- a
A Soft grey clay ARG 456w% ! ST121/18 e y o
‘I with black flecks o] 430% ) ST
i s "
RN sees | ¢ 50 165 | ST | 19/18 -
221.¢ e o ?O, ek 554% ~{ A
Medium grey ! - t -
5 L 2L5 | ST 23/18 -4 : :
clay ‘ 660 L] ‘f - BSRE
BN 505% : -
A; 815% [ 26,5 1 8T : \.
1 684% K
T 760% 1 L5 8T )
i 5 35 5] 204 Sandier LR 910%
R EmtE Sandyrelay b i R AR g
s 3%:3 {Broken rock B ; 81 9 LSS 551 18718
- Fio ; :
1 - Lo Casing refasal . et T Ty gan SR - ; * Shaar gtrength inpounds.
| T . i3 per &i., ft. '
! ek 4 -
w{ i T
+ + 4
- - V ] ' :
. . 7 T 1l 3 S‘A -t
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wis, now 1 rvec Bovlesosco sum T Kilgour woaT : ' : U
HORING LOG FIFLD TESYS U SAMPLING ’ LABORKTORY N TEsTS
SHUAR ST'V\‘;EYGG T 5 DEP T UNIT WELGHT. PCOF
z | TONS PERSQUARE FOGT) z g REcoveRy ax [ [ ;
keateloeprnl sLew. E Lo e TION e '.F»_! S ; § § 3 & Jenonl 1o rves Lh:;:\:n . ' : i REMARKS
et vest | oreer | B % S ANDARE PRNETRATION a8t E g 5 (10 150 Y P A - ATTERSERG LiMITS
c {3LOWS PER FOGT) z» 9o § ] kG0 e B— O
: 3 ie2dl & |8 N
_J‘ : FISTOUB GYREAIC peat 2 4
= iff] g;g; AASand whitesala =} e E HH 8 1 g 25 43(8s [12/21
mi: i . e . — - e
i 18oft grey clay R A 310% 2 [ 5.0} 6.55T |12/18 EOES W 88, 5%
10 o & 318%
—-—1 11{1) 228, o 3. xx110.0/11.5(8
. (1) 228.5 b T . 400% 57/ 10.0/11.5/ST |19/18 nas WN = 88.5%
(] 14 - 1Boft grey clay with e \ RN R 342% SR RN N -
o plack flecks T T e | 4 S2I150[165(8T (21718 WN - 103.5%
‘20 18.4 j221.1 et o e o ‘;_q - 4 BRARNES 520% _ : 7 WN = 359, :
: ﬁfey Gatndvbcl:)llay. -t - : - 5 20.0{2L5/ST {22/18 + _ Could not push vane into this
eque AL O A I O N Aot b et -
2155 ’ quent pebble R 2 St as \ T 1; S layer
Medium grey TTENTTITITITT 1Ls | 6 [lfi2s.026.5085 |18/18
klay R T T 650k :
9 . . s i - * - =
= TN f;ii’* 7 [=7130.0{315|sT [22/18 T WN.2 70%
2 AN T 2 T
. TR e _ jEdnEefote:
T_ o I W I 8 e 35,0(36.5{ST {23/18 . - WN = 41%
" 1. } o . B g78% n
40139, 51 200.0 (pandier iR REEEEN '
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DYNAMIC CONE PROBE

No: Pl
ocation:
Station: See Plan
Offset: 1}
Elew 249.4
Depth Blows /ft
1 4
2 7
3 25
4 40
5 140
& 204
7 221
8 78
g 55
10 77
11 110
12 113
13 42
ig 55
15 54
16 44
17 67
18 64
19 8¢
20 122
21 i31
22 84
23 166
23,4 194

Appendix I - Fig. 16



DYNAMIC CONE PROBE

No: P2

Location:

}  See Plan

Elevation: 249 2

Depth Blows /it
1 1
2 7
3 38
4 1)
5 154
5.3 200

Appendix I- Fig. 17



DYNAMIC CONE PROBE

Station: §
fiset: }

Elev: 243.4

Depth Blows /ft

SO D ) O™ (& I R B R
e 450 Ut O e
[= SR AN« B VSRR ] (¢S VS RN VAR VO I o

,u_,
o -

pamd

P N
e g e
Ut LR W

[ RN oV WV L+ R VN

4
831

Pt
o
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o

[ A2 o]
S et
et

CyoUt
o e

Appendix I - Fig.



No: P4

+

Lccation:

DYNAMIC CONE PROBE

gc;::i: ; See Plan

Blev: 243.9

Depth Blows /ft
1 2
2 3
3 2
4 z
5 9
6 74
7 395
8 77
G &0
i 46
11 48
12 72
i3 57
14 52
i5 61
16 138
17 159
i8 121
18.4 200

Appendix I - Fig. 19



DYNAMIC CONE PROBE

No: P35
Location:
Staticn: 229%46

Offzet: On o
Elev: 240. 2

Depth Blows /it

o b B e
pad gt bt et N2

[ TG I < IS B &

et
Q% B
I BN b s

[ I I =

U1 b )
fov T % L30T - SR UV RN CH ]

[¥]

Laasd
{91
.
joh
st
<
font]

Appendix I - Fig 20



DYNAMIC CONE PROBE

- ‘.
No: P&

Iocation;:

Station: 230-94
Ofiset: on

£
Elev: 240.2
Depth Biows /It Depth Blows /£t
1 i 26 4
2 1 rar 3
3 1 28 3
4 i 25 3
5 1 30 4
) 1 31 5
7 1 32 4
8 1 33 5
9 H 34 6
10 2 35 10
il z 36 12
12 2 37 15
13 2 38 15
14 2 39 22
15 2 40 3
16 Z 41 38
17 2 42 30
18 3 43 57
16 8 43,3 75 {hammer
20 3 bouncing)
21 4
22 P
23 3
24 3
25 4

Appendix I - Fig. 21



DYNAMIC CONE PROBE

Ci
2

Station: }
Offset: )
Elewr: 239

Depth Blows /it Depth Blows /ft
H 1/2 26 2
Z 1/2 27 2
3 i3 28 1
4 ic 29 2
5 i 30 i
& 177 31 5
7 1/2 32 4
2 142 33 3
g /2 34 4

i0 1 35 8
11 i 36 16
12 i 38.5 44
i3 1/2

14 1/2

15 1

Refusal at 36%.5

15 1/2
i7 ii2
1 i
19 i
20 i
21 i
2z ]
23 2
24 i
25 3

Appendix I - Fig. 22



DYNAMIC CONE PROBE
Sration: } o
Offset See Fiar
Elev: 289.5
Depth Blows /it Depth Blows /ft
i i/z A Z
3 1/2 27 P
3 3 28 Z
% 15 29 3
5 1 30 1
b 3 31 3
7 i 32 3
8 i 33 4
g i 34 3
10 i 35 3
11 2 36 4
1z 1 37 4
13 H 38 4%
14 1 39 10
15 1 40 g
16 1 41 6
17 3 41.9 24
i8 1
19 i
Z0 2 Refusal at 41.9
21 4
22 14 * Change at 38.8
23 4

i

(AR I %)
S N
i

Appendix I - Fig. 23
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DYNAMIC CONE PROBE
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DYNAMIC CONE PROBE

Station: . .
. ) See Flan
Qffsetr

¥
Elev: 289,53

Depth Blows /{t Depth Blows /{t
1 iz a6 2
2 i/2 27 i
3 H 28 i
4 2 29 2
5 i4 30 1
& ) 31 2
7 ifz2 32 2

8 1/2 33 3
9 172 34 z
0 172z 15 2
11 1 36 3
12 172 37 13
13 172 38 51
i4 i 35,3 44
i5 1
Refusal at 38,3

16 1

17 1/2

18 1/2

1g 142

20 ii2

21 1

22 i

23 1

24 2

25 1

Appendix I - Fig. 26



DYNAMIC CONE PROBE

No. P17
Location:
Station: }

Offset: )
Elev: 239.5

See Plan

Depth Blows /ft Depth Rlows /ft
i 172 21 2
2 1/2 22 i
3 1 23 1
4 8 24 1
5 1/2 25 1
) 1/2 26 Z
7 1 27 1
8 1 28 1

-9 172 23 Z
1¢ 1/2 30 i
11 1/2 31 3
2 1/2 32 2
13 1 33 3
14 1 34 5
15 1/2 3s 19
16 1/2 36 44
17 1 35.9 60
1 i
19 1/2 Refusal at 36'.9
20 1/2

Arppendix I - Fig. 27



Location:

Station:

DYNAMIC CONE PROBE

235:56. %

Offset: On ¢
Elev: 242.2
Depth Blows /ft Depth
1 1 %
2 3 22
3 & 23
4 5 24
5 ij2 25
6 1/2 26
7 3 27
3 1 2%.3
9 i
10 1 Refusal at 27%.3
11 1
1z i
13 1
14 Z
13 2
it 2
17 2
18 z
19 3
29 3

Appendix I - FTig,
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SOIL CLASSIFICATION SYSTEM

The {cllowing system was used to describe the various soils
encountered =i the site as determined by visual field examination and
test. It was alsc used to classify those soils upon which a laboratory

grain size determination had been made.

Soil Components Particle Size
Ciay L. 002 mm
Silt > .002 mm .06 mm
Sand > .06 mm<c 2.0 mm
Gravel >2.0 mmE & in.
Cobbles >z in. {6 in.
Boulders >6 in.

Descriptive Terms Bange oi Proportions
and greater than 40%
with 25% to 40%
some i0% to 25%
trace less than 10%

Examples

1.  Silt {predominant type) with {25% - 40%) sand.

[
19
]

o

&

14 and silt {predominant types), some {10% - 25%)

ravel, trace { 10%) clay.

3]
o



STANDARD PENETRATION CLASSIFICATION

Helative Density of Sands

az determinea by Standard Penetratios Tests

Designation on
N Dy Borehole Log
2 - 4 0-0.2 Very Loose
4 - 10 0.2 - 0.4 loose
10 - 30 0.4 - 0.6 Medium Dense
3¢ - 50 0.4 - 0.8 Dence
Qver 50 0.8- 1.0 Very dense

Shear Strengths of Clays

as determined by Standard Penetration Tests

s Designation on
N psi Borehole Log
2 : 250 Very Soft
‘_ 7. 4 250 - 500 Soft
| 4 ~ 8 500 - 1000 Medium
§ - 15 1000 - 2000 Stiff
15 - 3% 2000 - 4000 Very Stiff
30 4500 Hard

J.
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TR Agy.

Ple® WLy,

T QM ! LES

ASSQUIATED GEQTECHNIDAL SERVIDES v TED
LCONSULTING ENEBINEERS

.

i

By SavEMRERT RIBAEG
VIR WNG B, HWTARGE
wrd Mo BRP

July 22, 1960,

Mr. &, Rutks,

AfMaterials and Research Engineer,
Department of Highways of Qutaris.
Parliament Bidgs. , Queen®s Park,
Toronts 2, Outario.

Antn: Mr. A, Rermac

Deayr Sirs:

Re: Proposed Structure: Hwy. 401
and Rd. to 8. Andrews, Lot 21
and 22, Con. %, Twp. of Cormnwall
. P, 78-.59 Dhgtrict No. ¢

&

Further to our discussion with Mr., Stermac, we have
carried out additional slip surface analyses on the easiern
approach {ill embankment section for the

2 Bou s v

AToveE STy fure,

Cur caicslations indicate that a revized balanced berm
cross section as shown on the attached drawing will have 2
mnimum factor of safety of 1. 36 for 2 simple circular slipsur-
face and a minsimum factor of safety of 1,29 for a compiund
sliding surface consisting of rwo circular slip planes connected
by a plane parallel to the ground surface. By reducing the
height of the berm by one {oot, the minimum factor of safety
for a simple circular slip surface be .omes 1,23,

We will be happy to forward coples of the calaulations
for the above critical slip surfaces if yvou so desire.

Should any additional gueries arise, we will be pleased
to ansgawer them,
Yours very truly,

ASSCCIATED GEOTECHNICAL SERVICES LIMITED

\ &“iﬁﬁ\)ﬁm
I gour, P.Eng. ,

JKige Pregident.
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