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in our reply of February 19, 1961 ts Your memo
dated February 2, 1961, we did not answer the guastion with
regard to the reguired lengih of structure which weuld bridge
both the C.YN.H. and the diverted Carp Creek., This resulted
beczuse dats on the depth, width and slopes of the diverted
eregk were not available st that time, fow, that this in-

formatlon is available, we have studied the problem ard ottached.

»ng the centre line of the existing Highway Ho.,
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OFFIEE ESCATION = o it L L :«p‘os‘-m'x.j ADD

DOWNSVIEW “AVE.,

: [ DEPARTMENT
KEELE ST.--— HIGHWAY 401 ONTARIO . . : PARL}AMENT B

TORONTO, ONTARID. DEPARTMENT OF HIGHW{\\'S" TORONTC 5 ONTA

Bridge Division,
February 2nd, 1961.

MEMORANDUM TO:

%r. L.G, Soderman,

Principal Solls & Foundations Engineer,
Room 107,

bownsview, Ontario,

Re: W,P, 27%=60 Huntley Iwp. C.N.H,
Lol ‘ O'head = ~
‘W.P, 275-60 Carp River Bridge
Hwy. 44 - Bist. S

Would you kindly advise us of the follewing.: \

The dista.nee from the toe of the Railwa;r embanlment te ‘
the toe of the approach embankment in order to have
negligible settlement of the railway, (I believe we
gregieusly discussed this: brierly and decide& on ;50 e
s ee LR
2+ Is it pessible to place a elosed abutment and retain- S
-~ 1ing walls at the point where the approach fill toe
would be, st‘i&.ll mving regard to the settlement or the G
railway. L
3. Is it feasible to slightly imrea.se the above mnationed*;
50' on the south side of the railway and divert the |
Carp River to un&emsath the same stmeture as the i
ra.lway? S
is it possible to place a pier !’eoting ert the am:reachﬂ :
£1ils without the use of piles? i.,e, peasibly between
‘the railway and the diverted creek ete.\ : ;

Y - {
e 7 LS '

- N \,’\, . P

s I B . :
J.B. Curtis,

JBc/ek Bridge Location Engineer,
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Bridge Design Bngineer.

Matarisis & Research.

Ra: W.P.274-80 Runtley Twp. C.N.R. O'Head
W.P.275-60 Carp R. Bridge Hwy. &b
Bistricy £9,

In reply to your mamc datoed Feb. 2, 1961, we have the
following comments to make: -

1. The distance from the toe of the approach fill to the
€ of the railway should be not less than 60'. Aceord to
our caleulations based upon the Westerguard Equations t
increase in pressure undar the railway due to the influence
ef the 34’ high embankment will be less than the existing
preconsolidation pressure values of the subsoil. In conse-
quence seitlements under the rullway should be negligible
if the sbove-mentioned distance iz msintained.

2 ¥s would not recommend that the abutments be supported
by spread footinge in original ground owing to the low '
recommsnded safe bearing pressure of 1600 lbs/ag. ft., and the
fact that the footings in such a case would also have %o

support the full height of the 314.0' fill st completion of
songbiuction.

we go recommend that the abulments be supported by

spresad foctlinge in the fill provided that the following
conditicneg are cbserved:-

{g} The {11l should be placed about 127 months prior to
the bridge construction and compacted for the full wiath of
the smbankment under conditions of strict conmtrel: a granular
material should preferatly be used a&s it iz sasisr to control.

Con%t'a /2 ens
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{b} The fill shoull be sursharged dy about 3’ of msterial
for the snd 5C7 length of embankment. It is assumed that
Z:1 final slopes will be used but during the preconsclidation
stages they may be built steeper.

(e} Provided that strict control is meintained and good
compaction achieved ~- a design load of 2 Tons/Sq. Ft. BaY
be used for the bridge abutmant f{ocotingsa.

If {t is not desired to use spread footings on ths
£111 the other alternative is piles driven to bedrock.

3. ¥ith regsrd to your enguiry about diverting the arssk
we are unable to comment umtil you supply us with more
{nformation concerning your propessl. We should know tha
@é&?&tiaﬁ and width of the creek bed 53 well as the ride
slopes.

be The comsultant has recommended a vesign load of
180C p.s.f. for spread footings placed in tae originsi
ground. In the case of the plers we would recomwend that
tris be used. We estimate that the total len th of span of
the structure will be 220%. In a three or four span structure
it does not appear likely that a pler footing would be within
the 1imits of the approach fill. 4s an alternative to spread
footings for the piers piles driven to pecrock abould be
used.

5 If sprsed footings are used in the suructure the
relevant spans should be simply sugported in order to minimize
the effects of diffsrentisl settlemsnts which may ogeur.

T+ G. Jederman
Frinciral Foundation Engineer

c.o. Brizge Lffice A
Poundstions fiice A
Genersl Fiiss Par: . "€lb¥ -

Project Foundation Englneer
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ONTARIC
DEPARTMENT OF HISHWAYS

Memo fo ¥r. A. M. Tove, Date _August 24, 1661,
Bridege Engineer, Subjeci
From

{Foundations Office)}.

Attention: Mr., B. Davis.

Re:- W.P. 275-60 Carp River Bridge
Hwy. #4L, 0.25 Miles South of
Hwy. #17. District #9.

In answer to your nemo of August 23rd, 1961,
regarding the proposed construction of a completely
new structure at the above Iscation we would like %o
coenfirm that the recommendations given in our memo
dated April 1lth, 196., are still applicable.

A. G. Stermac
Principal Foundation Engineer
KG3/tt
oo ¥r. J. B. Curtis
Foundations Office ;

Gen. Files fﬁﬁf; dﬂ% A éﬁﬁ/gkéﬁ

Per:
{K. G. Selby
Senior Project Foundation Engineer.




EX?

Hr. A. M. Toye, Augus

[2

31, 1981,
Zridge Engineer,

Yaterials & Tesearch Sectioen,

(Foundatiens CGffice).

Attention: Mr, Sruce Tavis.

“e: Froposed Crossipg - . ¥+ and Carp Fiver,
Township of Huntley, District Ko, 9,
:;‘P' 2?5"“&0.

This is to confirm the telephone conversation of
august 29th about the foundations of the above-mentioned
bridge.

If stesel 'E! end-bearing piles, driven down to bedrock
are decided upon, 0 - 60 ton loads per pile can be used.
p the other hand, if short friction piles, driven only 20 ft. into
the ground are decided upon, 2 safe load of only 10 tons per pile
can be used. This value has been arrived at by calenlations
using the available soil properties and assuming a factor of safety

- The calculated value is applicadle to 1z BF 53 *HY piles

or displacement piles of 12" dianmeter,

There is a strong possidbility that higher safe load
values could be obtained for the short friction piles, but this
would have to be established by a pile loading test., It is recom-
mended that such a test be decided upon. Three piles wonld have
to be driven, two of which would be utilized as supports for the
testing of the third aiddle one.

o gven e
Lo f&em MAC
S eiumpatutl U
FOUNDATICY BYUCINEER
co: Tourndations Office
Gen. Tiles.




SFFICE LOCATION ~— : POSTAL ADDRESS —

DOWNSVIEW AVE., DEPARTMENT OF HIGHWAYS,

KEELE SY. — HIGHWAY a10: QNTARI‘O PARLIAMENT BUILDINGS,

TORDONTO, ONTARIO. DEFARTMERT OF MIGHWAYS TORONTO %, ONTARIG.

Hydrology Settion,
November L, 1960.

MEMORANDUN TO: o
] I ury WP SR AR (S o
Mr. S. McCombie, g ¢ '
Bridge Planning Engineer,
Bridge Division,
Department of Highwavs,
Downsview, T

RE: Larp River east of Carp
Hwy. &L, District 9,
W.P, 27560 B W L3k

The area drained above the crossing is AB.S square miles,
a large percentage of which is swamp or woodland. The rate of
runoff is consequently relatively low for the size of watershed.

Allowance for fluture deenening of the channél should be made
in deciding the depth of fiw.ings,

Summary of recommendations - Plan E 3612-1, G. 2660-1

1. Minimum span 40' measured square to abutments, or equivalent |
waterway arsa 400 square feet measured between elevations 2920

and 302,.0.
2. Angle of skew: 30° {Left handed) iraids L
3. Mipnimum soffit elevation 305.0 LEf TTEE Al

4. Location of centre - line: station 473 ¢ 50,3~ =
5. Depth of footings to be determined after receipt of
Soil Report. Allowance should be made for possible
future deepening of uop to 317, , A

[I-E

& o 2 T g Lgdd tra
JDH et J. D. Harris, AT
for W, Wilkie, o oo
Bridge Hvdrology Engineer,



Memo fo

ONTARiO
DEPARTMENT OF HIGHWAYS

From

¥r, 3, McCombie, Date spril 11, 1961.
Bridge Flanning Ener. Subject

Materials & Research Section -

{Foundations Cffice)

ittention: Mr. John Curtis. e o
R R
~
Ee: Proposed Crossing Hwy. 4% and Carp Ri
A [l "

Twp. of Huntley, District No. J;
W, E, 2?:~DQ

A A

We were advised that the above mentioned proposed

structure will not be built, and that only a widening of the
existing ,tructare is contemplated. In connection with this
idenlng‘ we have carried out settlement analyses in order to

fin¢ out bhow the building of the new structure is going to
affect the existlvg cne. In our calcula*lons, we have assumed
that the road width is going to be 48 feet.

f the rscommended safe bear‘ng pressure of 1, 600
being used, a settlement in the order of 3/ of
an inch can be expected. Some additional settlement will also
occur due to the load of the widened embankment. We are of the
opinion that the resultant setilement will not exceed about
one inch, and the new structure will therefore not affect the
olé one - i.e., nc damage should be expected. However, some
maintenance will be Fecassaky'dur*ng a certain period of time.
Je would suggest that the new structure - i.e., the addition -
be puilt as a separate unit and not be doweled with the old one.

ib./s¢.ft. 1

=R

L. G
PR

Pe

Soderman,

INCIFAL FOUNDATION ENGE.
T

g’éég é?k?. i uy/gﬁ?

A0S /HaeF (4. G. Stermac,
SUPERVISING FOUNDATION ENGE.
ge: Foundations {Office
Gen. Files,
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DE LEUW,. CATHER & COMPANY
. OF CANADA LIMITED
CONSULTING ENGINEERS

TORONTO GTTAWA ST. JOHN'S

/2277 RIVERSIDEDRIVE
OTTAWA 8. ONTARI(O - |
REGENT 3-4180 -

Our Ref. 3040-G-8
July 20th, 1962
Mr, F, I, Hewson, ‘
Consultant Liaison Engineer,
Department of Highways of Ontario,
Parliament Buildings,
Toronto, Ontario,

Dear Mr. Hewson:

Re: Carp River Bridge W.P. 275-60

In filing away our records for the above structure, we
note that the Soils Foport which you sent to us on September Sth,
1961, appears to be your file copy as it includes the original :
inter-department correspondence. We feel that this should be Kept
with your records and we have made a copy of extracts for our file,

When this contract is scheduled for construction, we : CERE
would be interested in the Tender Price and visiting the site during L v
construction. It is assumed that supervision will be carried out
by the District Office but we are always anxious to follow through
designs for the experience to be gained for future contracts. This
applies also to the CNR structure in Smiths Falls.

Yours very truly,
DE LEUW, CATHER & CO. OF CANADA LIMITED

- ) ‘
Leon J. Marshall, P. Eng., ‘
Chief Bridae Engineer

LJMirm
Encls. PN L




 ONTARIO DEPARTMENT OF HIGHWAYS
- Toronto, Ontaric :

REPORT
on
FOUNDATION INVESTIGATION
PRCPOSED CROSSING
HIGHWAY 44 AND CANADIAN NATIONAL RAILWAY

TOWNSHIP OF HUNTLEY, DISTRICT NO. 9
WP 274-6 .
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Consulting Engineers
Niagara Falls, Canada November, 1950
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‘H.Ge ACRES & CoMPaNY LinITED, CONSULTING ENGINEERS, NIAGARA FALL

ONTARIC DEPARTHMENT OF HIGHWAYS
Toronto, Ontario

REPORT
en
FOUMDATION INVESTIGATION
PROPCSED CROSSING
HIGHWAY L4 AND CANADIAN NATICMNAL RATLWAY

TOWNSHIP OF HUNTLEY, DISTRICT NC. 9
WP 274-020

Introduction

At the request of the Ontario Department of
Highways, soil explorations were carried out by H.G.
fAcres & Company Limited at the abtove-menticned site
to determine the foundation conditions for the bridge
and its approach embankments. A plan of the site is
shown on Plate I,

The F.E, Johnston Drilling Company Limited
performed the drilling and scil sampling operations,

under the supervision of Mr. J.4. Maclecd of H.G.

8

cres & Company Limited. The field work commenced

[}

or: Getober 26, 1960, and was completed on November

16, 1960. Laboratory testing of the soil samples was
completed in November 1960.
The results of the field and laboratory

work are presented in this report, together with our
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interpretations of these data and cur recommendations

concerning the foundation conditions and designs.

Geology of the Site

The site of the proposed cressing is the
flat bottom of a valley which extends away from the
Ottawa River. The site is underlain by limestone
which outcrops as the land rises gently to the south-
west. The limestone is of Ordovician age and believed
to be of the Ottawa formation (Trenton or Blackriver).
About 050 feet north of this site an cutcrop of ig-
neous and metamorphic rock rises abruptly above the
surrcunding soils.

During the most recent glacial period, the
bedrock surface was generally denuded and subsequently
the low lying areas were covered with a variable thick-
ness of till, which is composed mainly of sand and
gravel. After the glaciers retreated, the area was
inundated by the Champlain Sea and in this marine en-
vironment, the till was buried beneath deposits of
fine sand, silt and clay. At this particular site
these deposits are stratified to a high degree
and are lacking in horizontal unifcrmity. Subsequent

uplift has raised the soils considerably above sea

'wl

evel with the result that weathering and desiccation



have developed a stiff crust, about ten feet thick,

on the stratified silty clay marine depoéit.

The Carp River, a meandering stream only
about four feet deep, flows along the axis of the
valley. Meander scars indicate thatkthe stream has
wandered in a wide belt across the valley. It is
possible that the stream was previously much larger
and may have effected the erosion of a significant

depth of the marine deposits.

Exploratory Work

Two diamond drills were used in the explora-
tion work. In the marine deposit, the wash boring
method was employed and NX or BX casing was used to
advance the hole. Two-inch diameter Shelby tube
samples were taken at 6- or 12-foot intervals éfter
the general soil profile had been established by
sampling at 4-foot intervals in thefinitialyhole;

No. 907-1. 1In addition, 3-inch fixed-piston samples
were taken at 5-foot intervals in holes Nos. 907-6

and 907-9. These piston samples were taken in an
attempt to reduce sample disturbance, which experiencen
has shown to be large in sensitive clavs when the
standard 2-inch Shelby tubes are used. Where possible,

in situ vane tests were performed 18 inches below the
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lower elevations of all tube samples, immediately after
the samples were removed, or 18 inches below the
bottom of the casing if a sample was not taken.

When sand or gravel was encountered, standard
penetration tests were performed and the split-spoon
samples were retained. When rock was encountered, the
NX or BX casing cculd not be advanced; under these
circumstances, hole No, 907-1 was advanced by diamond
drilling with AX casing 7.5 feet through sound lime-
stons. In holes Nos. 907-4 and 907-8, the casing was
advanced until rock or boulders were encountered, but
nc core was taken. All other holes, with the excep-
tion of hole No. $07-%, were stopped at a depth of
approximately 70 feet where a deposic of fine sand
cverlying the bedrock was encountered.

Hole No. 907-9% was added to the original
program when the results of vane tests in holes Nos.
907-4 and 907-7 irdicated the presence of a layer of
relatively low shear strength between _levations 290
and 274 fest. Additional vane tests were performed
in hole No. 907-9, and 3-inch piston samples were re-
covered in order tc verify the presence of this leyer
whic" had been indicated by very few test results.,

A total of ninec holes were drilled and

sampled, and in each of these vane tests and ground




@

water observations were made.

The program of work is outlined in Appendix_A; V-

Site Conditions and Soil Properties

The site investigated is in the flat bottom
of a valley whose average ground surface elevation is
approximately 305 feet. The land is poorly drained
and is used mostly for pasture.

The scils which were encountered in the ex-
ploratory holes are described in the attached drilling

reports, Plates I to X, inclusive,

(2) - Existing Embankment - The existing Highway
No. L4 consists of an embankment, about 6 feet high,
which contains a heterogeneous mixture of sznd and
gravel. This embankment rests immediately upon the
crust of the under’ring silty clay deposit.

{b) - Silty Clay Crust - This is the stiff,

weathered and desiccated surface layer of the marine
deposit. Thrs crust has a variable thickness as shown
on Plase I, and the transition to the underlying
deposit is a gradual one rather than an abrupt
boundary which the single dotted line on Plate T
might suggest.

Within this layer, the soil has the follow-

ing average properties:



Liquid limit = 56.6 per cent

Plastic limit = 20.4 per cent

Water content = 45.0 per cent
Vane tests generally were not performed because this
soil was too stiff to fail by this means. The natural
undrained shear strength, determined from a laboratory

compression test; was 2,400 psf at an elevation of

303.3 feet,

(c) - Silty Clay -~ This soil is not a homogeneous
deposit, and it has been called silty clay only because
this is the predominant grain size, At this particular
site the deposit is extremely stratified and contaiﬁs
layers of fine sand, silt and clay. The approximate
limits of this deposit are shown on Plate I. The
stratification, as observed in the tube samples, varied
from horizontal to a slope as great as 20 degrees.

Some 3-inch piston samples showed such a distortion

of stratification that the only explanation, other

than sample disturbance, must be that of slope failures
during deposition.

On the basis of the test results, this de-
posit should not be assigned average properties.
However, as shown on Plates XV and XVIII there is a
trend toward decreasing plasticity and water content

with increasing depth. The natural undrained shear
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strength was measured by means of field vane tests
and laboratory compression tests on samples trimméd“
from 3-inch piston samples. It was found that for
samples that failed at strains less than 2 per cent,
the results of the compression tests agree very
closely with the results of the field vane test.
This is shown on Plate XV where all the test resilts
for hole No. 907-6 are summarized; Because of this
close correlation the reliability of the vane test
results has been established for this particular
deposit. Considering only holes Nos., 9C7-1, 907-2,
907-3, 907-5, 907-6, anda 907-8; as shown on Plate
XVI, the average natural undrained shear strength
for this deposit can be taken as at least 1,100 psf.
However, considering holes Nos. 907—&; 907-7, and
907-S, as shown on Plate XVII; the average natural
undrained shear strength between elevation 290 feet
and elevation 274 feet, can be taken as no more than
800 psf, but below elevation 274 feet it is at least
1,100 psf.
The results of the laboratory tests are

summarized in Appendix B and shown graphically on

lates XV to XVIII. The results of the field vane
tests arc summarized in Appendix € and shown graphi-

cally cn Plates XV to XVIII.
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The maximum sensitivity of this cla&, indi;“* f
cated by the field vane tests, is 8.6, but experience
has shown that sensitivities measured by this method

are generally lower than those measured in the labora-

tory. Unfortunately, when remoulded in the laboratory;'xf‘

the soil, except in the crust, was too soft to test

with the conventional equipment available; and, for

this reason, the sensitivity could not be measured.

Therefore, nn remoulded tests were attempted, but

rather the number of shocks in the liguid limit device:~

at natural water content was recorded. These are all

less than the liquid limit with = minimum vélue of

one blow being obtained. It has veen suggested that

the sensitivity of this material exceeds 100(1).
Consclidation tests were made on samples

taken from the more uniform silty clay strata and the

"p-e" curves are presented on Plates XI to XIV. Fr5m  

these data, it may be deduced that this deposit has

experienced overconsclidation even below the crust.

The curves for the silty clay below the crust have

the shape characteristic of sensitive soils, and if

the preconsclidation pressure is exceeded, this soil

is very compressible. The apparent preconsolidation

(1} Eden, W.J. and Crawford, C.B. 1957, "Geotech-
nical Properties of Leda Clay in the Ottawa
Area” Proc, L4th International Conference on
Seil Mechanics, Vol. 1 pp. 22-27.

-3
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pressures have been estimated and the results are

summarized o Plate XVIII. Sample disturbancekreduééstyf   fl

the apparent preconsolidation pressure, aad if,féilﬁté k¥f
strain in the compression test can be taken as a |
measure of sample disturbance, the estimates of pre-
consolidation pressure are probably low. The besﬁ |
estimate would be given by sample No. 907-C0-10 as
shown on Plate XIV, because this sample is taken from
the same sample tube as a compression sample which

failed at 1.5 per cent strain.

{(d} - Fine Sand - This is an extremely Straiified'f
deposit and, although the layers are predominantly
sand, it also contains many layers of silt and somé/'
clay layers. The density as indicated by the numbér ' ‘1‘
of blows in the standard penetration test, ranges

from loose to medium. The approximate limits of this

deposit are shown on Plate I.

{e} - Sand and Gravel - This is a heterogeneous

depesit of sand and gravel and ranges from medium to
dense. It consists of only a thin layer overlying
the bedrock surface, as shown on Plate I. This pro-
bably is a glacial till,

{(f} - Bedrock - The bedrock is a sound, horizon-

tally bedded limestone belonging to the Ottawa formation.



(g) - Ground Water Conditions - The elevation?¢f' 

the free ground water surface in the silty clay~and 51fﬁ
silty clay crust was observed in the bore holes aftgf f 
drilling was completed. The steady state elevatioﬁéil:
are recorded on the drilling reports. Fronm these cbfffn
servations it can be seen that, as the ground surfade G
rises to the northeast, the ground water surface also -
rises. The elevation shown on Plate ZVIII is the
average elevation in the immediate vicinity of the

bridge.

Design Consideratiocons

{2) - Bearing Capacity

Road Embankment - The critical condition fcrf~‘f
stability of an embankment founded on sensitive clé?é
generally occurs during construction or shortly after~'
completinn of construction. Even though it‘is;pro; ff
bable that some consolidation of the silty clay woul& 
take place during construction due to the presence of
the sand layers, the "¢ = 0" method of stability
analysis is considered to be the most applicable for
this case. 1In this method of analysis, stability is
governed by the applied loads and by the stress strain
and shear strength properties of the foundation and

embankment soils,



mater;al will be approx1matelv 130 pcf U31ng‘the
loadlng requlrements, the analyaes xndlcate that the
factor of safety will be approx1mately 3. 5 fcr an“‘
bankment with -1.5 to 1 31deksloges,,regardl?$$3of~t e

choice of soil properties. The soil properties a

the results of the analyses are considered in some
detail below.

{i) - .Shear: Strengtn of the Sllty Clay

The 3-inch fixed- plston samples were the best undls
turbed samples that were obtalned 9or iaboratory&com
pression tests. Slnce the natural undralned shear

sbrergth measured in these sampleskagreed cles ly“

the vane test vesults 1n the same»hole,‘No;pOOT-
is thought gustlflable to use the vane test results
for the analysis of the embankment staslllty withqgt‘@f“

modification.

From the vane test results a norlzontal as .

well as vertical variation exists in the shear strength
of the silty clay deposit. For the purpose 0f~theJ>, ng‘

stability analysis average values must be used.



of the embankmert stablllty

Station o ~Elevatibhiv‘
L77+00 200 to 274
to S
4L78+70 274 and below
h78+70 290 and:bélow

583+u0

tions at 1arger stralns.~ The mlnvmum valueﬂmeasur

in the compression tests was 1. ?5 per cent

in 51tu failure strain has been assumeé to be 0.

rer cent.

(ii) - Shear Strfength’,of thjé CI"U.St:,‘ ._  The

natural undrained shear strength of the crust on the

basis of the laboratory compression test iS»apprQXi+

mately 2,400 psf. However, experience suggests that

this strength can be developed only at strains of




max1mum value. For g straln oi O., per cent,along

in the crust would be onlv about 1 , 300 ps

(1ii) =~ Shear Strength of the Flne Sand

deposit of stratlfled flne sand at a de

mately~65 feet is a

in tf,l%ﬂmc,f&l,.gu\l‘a,thnsy

{v) - Factor of Safety - The minimum dept

of the silty clay is 36 feet and the maximum’depth;:
is 65 feet. Using the maximum depth in the analySeS;:~
the minimum factors of safety are‘obtained; “\’
The factors of safety have been calcula#ed ,
for embankments with 2 to 1 and 1.5 to 1 side slopéé; 
and for the variations in shear strength which océﬁr

along the right-of-way.



Plate XIX gives a summary of the faétcrs‘fo7i‘ 

safety, and it should be noted that the factor of 
safety is affected very little by the variations in‘ﬁv“ 
shear strength. A minimum value of 1.48 occurs at
station 478+60 for 1.5 to 1 slopes. It is cansidered‘,-
that this factor of safety, with the method of~analysié;“f
shear strengths and slopes involved, is satisfactory.'k
The abutments do not decrease the overall'k
stability of the embankment. The increase in founda-
tion stresses due to the abutment load is offset by:
the greater bearing capacity at the end of the fill.
However, the abutment loads might cause a critical :

condition with respect to the stability of the end

slope within the embankment itself. This can only be

determined, as a design consideration, when the in-

place properties of the embankment materials arE‘knOwn,‘jg‘

"BfidgérPiers”— One methodfof-suppartingmtheugj;}

bridge would be with spread footings. The net bearing

ressure for a shallow footing on clay is given b

e & ¥ & ¥y
the following expression:

dnet = 5(L + 0.2 D ) (1 + 0.2
B

Su

e

[aal JVY

where: Qnet Genotes the net bearing capacity
) of the foundatiocn soil.

D denotes the depth of the base
of the footing below the surface
of the overburden.



B denctes the footing width.

t-‘!

denctes the footing 1ength.:
Su  denotes the natural undrained
shear strength of the
foundation soil.
The base of the footings would be 1ocatéd 

at a depth of approximately 6 feet below the origin&li
ground surface, where the crust is thin or non-
existent, and also between stations 478+70 and 483400,
where an average value of shear strength of 1,100 psff_‘
would be applicable, However, since the locations of
the borings do not completely eliminate the possibilit§, ‘
cf the existence of the layer of 800-psf soil beneath
at least part of a footing, it is considered that the
footings should be designed on the basis of a minimﬁm'w‘
shear strength of 800 psf. Since the depth of in-
fluence ¢f a footing load is approximately limited‘to'
its width, this shear strength will apply throughout
the full depth of influence. Applying a factor of

safety of 3, th. allowable bearing pressure can be

calculated. On the basis of our calculations and
using a depth of footing of & feet, the zllowable
bearing capacity is approximately 1,600 psf for all

practical fcoting shapes.



The bridge will be approximately 32 feet wi§e;

and will consist of a centre span L0 feet long andf ,A
apprcach spans aporoximately 50 feet long. The t0t31 _
load on each of the centre piers will be approximately‘
630 kips. For a centrally loaded footing with a 304- 
degree skew, the dimensions of the footing would be
36 feet by 11 feet. However, to take into account
the effect of eccentric loading, the footing width
would have to be increased so that the maximum stress
beneath the footing, due to the eccentric load, doe$ b
not exceed 1,60C psf. .
The alternative to spread footings for theu
support of the bridge piers would be bearing piles
driven to rock. Due to the high sensitivi .y of the‘jk
silty clay, a non-displacement type pile, such as
steel H-piles, would have to be used. However, the
excessive depth of overburden makes this type of
foundation impracticable.

{b) - Settlement - The settlement of the embank-

ment and of the end abutments of the bridge will be
governed primarily by the embankment lcading. The
loading conditions which have been assumed are shown
on Plate XX. The consclidation characteristics of

the clay are given on Plates XI to XIV, and the



apparéht preconédlidatiéﬁjpfésé&rgéfété”éﬁﬂﬁgtized
Plat5”KVIII. ~The>valuéi0fktﬁé épparent*mOd&lﬁé'Of
elas._vity which has been used to predlct che 1mmedl—
ate settlements is 80 tons per scuare foot. The ca;V

culated settlements are ahown on Plate RX ana 1t ca

be seen that they are very large. The'mospylmportanti
factors contributing tc these large settlementsiarék
the apparent preconsolidation preSSures and-théJgtéé§ :
initial portions of the Yp-e" curves beyond théfpoihﬁé
of preconsolidation. However, vtﬁefsampléﬁ'wéfe

definitely disturbed, and these dlsturbance es—‘*

pec1ally in sensitive clayS ,wlll cause reﬁuctlons

in the apparent prpcansolldaulon presaures. Therefore,
if the true Drpconsollua*lon pweesures were h*g¥er, \
the calculated Qettlements wou;4 be much’ lower. 1?‘or |
this reason, the calculatea settlements are conszaerea

tc be too large, and the arror in eqtlmatlon‘may be

appreciable,

However, the deposit is extremely stratifiedf,ﬂ

and contains many sand layers throughcut it81dépth,k
Therefore, even if large settlements do occur, mgét
of the settlement will probably be complete within 3 
few weeks. The stratification makes it impossiblel‘ 
to estimate this time accurately. However, by ob=-.

Servation of the settlement of the embankment after
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its completion, the magnitude and time for complsete
consolidation could be determined.
The footings which support the centre span

of the bridge will only be subjected to small slastic

and consolidation settlements, because the soil pres-

0

ures beneath these footings will not exceed the pre-
consolidation pressures. Thess settlements will
occur primarily during construction. Thus the worst
condition which might result from settlement would

be the differantial settlement bstween the abutments
and the piers. The most satisfactory method of re-
ducing this differential settlement to an azceptable

-

amount would be to schedule the construction program

W

toc allow time for the settlement of the embankment to
take place. This time can best be determined by

field observations.

Conclusions

™

(a} - From the drilling work done at the site,
the overburden was found to be approximately 100 feet

thick. The scils are of marine origin and consist of

stratified fine sand, silt and clay with the fine sand
becoming more vpredominant with depth. There is a

hcrizontal surface crust approximately 10 feet thick.
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Beneath this crust, the silty clay and other strata;k
are extremely sensitive. Below a depth of 65 feet‘
the deposit consists of stratified fine sand, with
occasional layers of silt and clay. The bedrock is
a scund, horizontally bedded, limestone.

{b) - The properties of the foundation soils are
summarized on Plates XV to XVIII,

{c) - The 3h-foot ﬁigh embankment, with a crest
width of 52 feet, and with 1.5 to 1 side and end
slopes, can be safely supported on the undisturbed
foundation soils. However, the design of the end

slopes must alsc consider the stability within the

‘embankment due to the abutment loads. The calculated  \{\,,

settlement cof the embankment is very large, but the
actual settlements will probably be much smaller,

{d) - The bridge can be supported on spread foot-
ings. The footings should be placed at a depth of 6
feet below the coriginal ground surface, The maximum
pressure at any point beneath the footings shculd not

exceed 1,600 psf, for these conditiocns.

Recommendations

The embankment should be constructed with

side and end slopes not steeper than 1.5 to 1.

L
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The bridge structure should be supported on
spread footings with the base of the footings 6 feet
below the criginal ground surface., The maximum soil

pressure should not exceed 1,600 psf.
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APPENDIX A

Program of Work

October 26, 1960 - Diamond drill No. 1 arrived at the site.

Hele No. 907-1 was commenced,

October 28, 1960 =~ Diamond drill No. 2 arrived at the site.
Hole No. 907-2 was commenced.

October 31, 1960 -~ Hole Nv. 907-1 was completed.

November 1, 1960 ~ Hole No. 907-2 was completed. Holes
Nosa. 907=3 and ¢07-6 were commenced.

November 2, 1960 ~ Hole No. 907-3 was completed,
November 3, 1960 = Hole No. 907~ was commenced.

November %, 1960 - Holes Nos. 907-4 and 907-6 were completed.
Hole No. 907-8 was commenced.

November 7, 1960 =~ Hole No. 907-8 was completed.
Hole No. 907-7 was commenced.

November 8, 1960 -~ Hole No. 9077 was completed.

November 1&, 1960 Holes Nos. 907-5 and 907-3 were
commenced,

Hole No. 907-5 was completed.

November 15, 1960

Hole No. 907-9 was completed,

Siuamary of Time

Number Teotal Length Total Time
Work Type of Holes Fest Hours

Modified wash boring 9 656,2 161.5
Diamond drilling 1 7.5 5
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APPENDIX B

Summary of Laboratory Test Regnits

Eleva- Water Liguid Plastic 8u e
Hole Sample tion Content Limit  Timit n
No. No. (Feet) (%) (& (%)

Remoulded
_{(Psf) (%) . . '

9071 3 303.3 37.1 52.3 20.0 2400 6.00 -
9076 i 298.8  53.1 59,0 20.9 2025 1.50 -
294.8 53,7 L o 19.6 740 2,00 B8

5+ 289.8 L4.1 35.5 204 637 3.00 BY

6 28k.8 48,9 35.7 21.1 1205 1.25 B

7 279.8 47,8 39.1 19. 863 3.50 B9

8 27%.8 40,2 3C.9 16.6  148% 1,87 B6

9 269.8 35,2 26.5 1.8 1283 3,00 B9

10 264%.8 37,1 31.4 16.5 1545 1,50 BY

11 256 ,.8 28.0 - - - - -

12 254+.8  38.8 35.0 20.4% 2075 2,50 -

13 24%9.8 28,5 - - - - -

ib 24,8 39,8 - - - - -

907-9 2 293.2  51.0 L5 8 1 954 6,00 B26
3 288,2 h31.3 25.3 15.2 347 3,086 Bl

i 283.2 48,9 32.9 19. 1090 1.50 B2.5

€r - TFailure strain
Su, - Matural undrained shear strength
B8 ~ HNumber of shocks in liquid limit device

* Because most remculded samples were too soft
for & compression test, the number of shocks
in the liguid limit device at natural water
content is given.

+ Specific gravity of sample No. 5 in hole No. 907-6
was 2.76.
Note: A1l laboratory compression tests were "indrained
riaxial Compression' tests.
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Suwnnary of Field Vane Test Results

NIAGARA FALLS, CANADA:

Undrained Shear

Strength
Elevation {(PsT)
Hole No. (Feat) Natural Remoulded Sensitivity
907-1 297.8 1950 403 4,84
293,8 975 203 L.80
289.3 1300 280 L,65
285.8 1330 220 6.05
281.8 670 3 7420
277.8 1380 360 3«84
273.8 300 140 643
269.8 1100 279 3.9%
265,8 1380 220 6.27
261.8 1980 233 8.50
257.3 2540 750 339
907-2 295,06 1670 295 566
285.0 1300 280 4,65
283.0 1150 230 5.00
277.0 1640 3k0 4,82
271.0 1490 265 5.62
265.0 1120 248 4,52
259,0 1610 280 5.75
253.0 2230 530 .21
907-3 296,3 1740 340 5.12
290.3 1270 280 Lo 5%
284.3 1070 220 L.,87
278.3 1400 340 L2
272,3 1180 220 5037
267,.8 1020 220 L, 64
260.3 1610 310 520
2558 806 230 3.51
248.3 2220 465 4,77
243,8 1730 340 5.09
elely s 200.9 st 123 6.05
281.9 806 155 5.20
277 4 2320 L3h 5.35
269.9 1180 220 5437
257,9 1610 186 8.65
253 .4 2570 620 L,15
245.9 1550 356 4e35
241 b 1330 323 4,12
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Appendix C ~ 2

NEAGARA FALLS, CaNaba

Undrained Snesar

Strength
Elevation {Psf)
Hole HNo, (Feet) Natural Remoulded Sensitivity
907-5 293.7 1050 200 5el5
283,2 1270 2h8 5.16
278,7 1640 340 4.83
271.2 2050 450 4,55
259,2 1550 310 5.00
254, 7 2780 680 L, 09
9076 292,5 1365 280 L 87
288.0 1270 186 6.83
283.0 1270 250 5,08
278,5 1ko5 430 3.32
273.0 1290 815 1.58
268.0 1300 326 3499
257.8 961 310 3.10
807-7 286.2 775 1oL 6,25
278,7 900 186 L, 84
27%.2 697 139 5.01
266.7 1640 280 5.85
907--8 300.5 1085 217 5.00
293,0 3000 555 5ek0
288.5 1580 450 3451
281.,0 2110 652 32
276.5 1220 155 7.87
307~9 291e 292 4103 2,46
286.3 650 108 6.02
281.3 1175 280 <20




Plate VII
Plate VIII
Plate X
Plate X
Plate XI
Plate XII
Plate XII1X
Flate XIV
Plate XV
Plate XVI
Plate XVII

List of Plates

Exploratory Holes, Plan and Section

Driiling
Drilling
Driliing
Drilling
Drilling
Drilling

Drilling

Drilling

Consolidation Test, Hole No.

Report,

Report,

Report,

Hole
Hole
Hole
Hole
Hole
Hole

Hole

Hole

Ho.
No.
Ro.
No.
No.
No.
No.
No.

No,

907-1
907-2
907-3
GO Fwbt
9075
9076
907-7
507--8
907~3
G07-1

Sample Elevation 303.3 Feet.

Consnlidation Test
Sample Flevation 289.8 Feet.

Consclidation Test, Hole No.

Hole No.

507-6

907~6

Sample Elevation 273.8 Teet,

Consolidation Test, Hole No.

207-6

Sample Elevation 264.8 Feet.

Summary of Drilling and Testing Results

Hole No.

907~6

Summary of Drilling and Testing Results
Holes Nos. 9C7-1, 907-2, 907-3, 907-5,
907-6, 907-8.

Summary of Drilling and Testing Results
Holes Nos. 907-4%, 907-7, 907-9.
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Apvendix D - 2

Plate XVIII - Summary of Drilling and Testing Results
Comparison of All Tests.

Plate XIX =~ Summary of Stability Analyses.

Piate XX =~ Foundation Settlements Due to
Embankment Ioads.



H. G. ACRES & COMPANY LIMITED — CONSULTING ENG‘IN;EERS‘

NIAGARA FALLS, CANADA
DRILLING REPORTY
CLIENT Cntaric Department of Highways . JOB Ne. 907
prROJECT WP 274-60 . HOLE No.Q0U7=1
' SITE Highwey 44 and Canadian National Rallwey SHEET No. 1 OF 3
| conTRaCTOR:  F.B. Joimston Drilling STARTED 3300 P.m. October 26 1960
| Company Limited FINISHED 4330 P.m. OQetober 31 1960
! METHOD SO ¥pdified wash boring CASING DIAM. BX
i OF
¢ DPRILLNG: ROCK  Diemound Drill CORE DisMm. &X
LOCATION:  ~eaM#sBe Chainage 480 T 03 ELEVATIONS: DATUM G50
DEPARTURE 16 feet right DRILL PLATFORM
BEARING GROUND SURFACE 312.8
rUTIAL DIP 90 Degrees ROCY. SURFACE 220,58
OTHER DIPS BOTTOM OF HOLE 213.0
WATER TABLE 304.8
DESCRIPTION: CGLOUR, CONSISTENCY, STRUC. SAMPLE PENETRAToN
QERTH SCiL TYRE TURE, WATER CONTENT, PLASTICITY, COM- =
PACTNESS, WATER LOSS OR GAIN, ETC. MO TYPE® size DEPTH sevo (Blows *
Feet i _iInches Feet [Tnches i
Q.0 Sand and Embankment of existing o .
B zravel highway L 1 A7 2 A0 %
S bed 2
L L 5.0 4
5al Siliy clay | Mottled, grey brown, L 5e5 _ Ki3 4
weakhered, sLiff, stratified | = 4Ab-_-vmrn. ] B
i 2 1B 2 6,0 Pushed to
. L | 6.5 6 _refusal
Lol
3 BD 2 8.5 Bax
10.0 18 pushed |
i
_____ _ Yt BO l 2 12,0 ; Bar
S _ b 133,51 18 pushed
= S — e e [ — 4 _i - S -
- . I i ; ?aaeA;est,Tli;QWAqh,mew;uh _
§ 18.0 N”Siliy'clag'&gxev .ﬂﬁq*nmAnﬂ_ﬁilAA, SR . 4 EQ 2. lé» ‘mmLAH e ]
o i sbtratified, yanzaxnlnanany ”} ;11?!5 . SH_Eugbﬁé,"“
o  thin sand aod silt layers | . L SN VO S
! i S _ o . ‘ ‘\f:me Test 19;.&0,,,“__ ,
N O B SR " S S s SC
: 4 S S AN 122.0
L ,/ i ) N ‘:A o L , l Vans Test _23.5..-..,%*,,,*«{“____,_AA,
i i I ' %
i SAMPLING METHOD SHIPPING CONTAINES
; A T OTUBE € — AUGER - INSERT R~ CLOTH BAG 1
5 . r.ﬂ\ wWhLL TUSE £ WASH O - TUSE S — PLIOFILM BAG ]
C - PISTON SAMPLER P o~ WATER CONTENT Tin I~ DISCARDED i
0o CO%E BARREL Q —~ GLASS LAR "
4

INSPECTOR d. BaLeson
LOGGED BY w. MagLeod

soesoves K)o AL Ao aedOnsld:

Hovember, 1960

DATE

Plate I1a

FORM ND, @28
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H. G. ACRES & COMPANY
NIAGARA FALLS, CaNADA

DRILLING REPOC
Ontaric Department of Highways
WP 27400

Highway 4 and Canadian National Hm¢way

HMITED — CONSULTING

RY

ENGINEERS

108 No.

HOLE MNo.

SHEET N3

907
907-1

2 OF

3

- T [ — SR
! T
t
| GESCRIPTION  COUOUR. CONSISTENT Y, STRUL S APk
PooerTe | SO TYPE ' TURE, WATER CONTENT, PLASTICITY, COm - )
: ; PACTNESS WATER LDS5 OF Galn, £7C NS “""’T""”"“’“"‘ T
: — - e RALS] SizE DEFTF %oy

| Incheq .

. H L. 2
T f
! -y -
; o T
‘ ; !
U S — S,
. ! SO S
| 1 _
- T e
- B S -
; o )
i
; P i 3 .BC . 2
s - -y
- S ; : ‘ Vage Test |
220U Sandy siliy, Grey, mediunm consistency, ; . ;
] L clay o stratified C1h , BO 2
% : ;
* i y
i Vane Test
j 15 B0 P
; s Lo | |
P 6,0 Sand ., Fine, medium density .
stratified conbaining
: . 5iit and clay layers ;
| 735 3and . Pine, medium to dense L R
. . stratified containing !
? s P N 3 a2 - i
- H - +- 8iil and olay layers . - :
§ i i

L h9.5 118
v 5 ‘O_ _.A
(52.5
54,0 18

55,5
150.0
61,5 18
| ;

i Pushed

; pus hed

i
!

ke
i
4

‘Pushed




CLIENT

PROJECT

H. G. ACRES & COMPANY LIMITED — CONSULTING ‘ENGINEERS

NIAGARA FALLS, CANADA

DRILLING

Ontario Department of Highways
WP 274-60

REPORT

Highwey 4 and Canadian National Railway

G907
907-1
3

OF 3

i
: DESCRIPTION, COLOUR. CONSISTENCY, STRUC SAMPLE PENETRATION
DEPTH SQiL TYPE TURE, WATER CONTENT, PLASTICITY. COM ) TEST
PACTMNESS, WATER 1QSS OR CAIN. EIC H 2
S NO | TYPE SiZE DEPTH rern [ Rlows &
Feet . S I S
875 | Samdy | Grey hetrogenecus dense . |
i
{ x 2 * - T
2.3 | Bedrock Sound limestone YA
9%.8 iEnd of hole
i |
e I - - e
S, T - e . et e omion — o i i e {
RN e i T — ; i
- dmmeBnetration Test L
3 Y 'y * f z
A S L. The value given is the . _ i B oL
L et pumber of blows of & 140= L. 4 . 1 i Lo e
i . N ; - ! i ‘
SR - - ~pound. us ght. falling freely . ... i+ S—- : 4 ——
ok , 1.30C inches regquired to - . ; ~ . ]
.advance Lhe standard split- SR S SO A ]
= AR i i ¢ H
_spoopn ssmpler £ inches to Lo . S ;
i the depth indlcated. S SN SR A Lo
: ! i ;
. ; . L s :
| ; : : SRV SO S
¥ H B H B 1 {
: - e - : + -4 -4 ! = e
i : i H H i H §
o - + - +o- - ¢ + 4
; i { ! !
- H -— - i i - b + 5
! " | ! | i .
! T : : *
i ' { : : :
i + H 4 + t
| i ! ; 1 !
! ) ! : 7
- N N - - i — L ; -
i ; : : E ‘ .
- e e T | i 3
1 ; ; S
i : P 7 ‘
-, ! - S ! 5 i
! i : 1 i @ i
e 4 1 B i —
! 1 ! 7
‘ : : : | : |
i i | i i i {
: ; { : ! i -
i | | | 3
g 1 ! 1 i 3
H + L + 4 e i
i i ‘ ! ! i
| ; : : : 4 :
T 7 1 ‘ % H
| | v AR T S o :
: i ‘, — . .i, - 3 ; t
i L ! i H !
i t - S T - — 5 SR o R 7 3
i i : i { ;

late 110

EORA N BB




H G.

ACRES & COMPANY LIMITED
NIAGARA FALLS,

— CONSULTING ENGHNEERS
CANADA

DRILLING REPORT
CLIENT _Ontarioc Department of Highways 108 Ne. 907
PROJECT . WP 27L-50 HOLE MNo.  307=-2
SITE Highway 44 and Ganadian Hatlo Reilw SHEET No, 1 ©F 2
CONTRACTOR: F.B. Johnsteon Drilling STARTED 8:00 4. m. Qctober 28 19 60
Company Limited FINISHED 9200 A s November 1 1960
METHOD SOIL Medified wash uoring CASING DIAM. 8%
OF
DRILLING: ROCK  piamond Drill CORE DIAM iX
LOCATION: i#HFpE Chainage 478 T 32  ELEVATIONS: DATUM Gs0
peEparTuRe 14 fesi right DRILL PLATFORM
BEARING GROUND SURFACE 310.0
INITIAL DIP 90 Degrees ROCK SURFACE
OTHER DIPS BOTTOM OF HOLE 239,0
WATER TABLE 3040
i H ! o
] = | DESCRIPTION. COLOUR, CONSISTENCY, STRUC. SamPLE PENETRATION
bErTr SGILTYRE : TURE, WATER CONTENT, PLASTICITY, COM TEST
] PACTNESS, WATER LOSE OR GAIN. ETC NO o jTYPEY L s 1 DEPTH RETD | B gy %*
Feet e S 4. idincbes Feal Jnches _
0.0 | Sand ana | Embankment of e:&lst:mg,_u B i : S i
gravel highway A bl ]
Dl EV clay | Mokt Mr%m__,_ SN SR SR S R .

. o Mealhered, stiff, containe . 1 0 BO L . 2. 6.0 e e o
e e o1 dnz some small sngular § ’ . __,?,iw%‘,..z“m......puaheﬂ_w
o — | __pebhbles SN SN SR SR N
S E ‘ - — 2 0 BO 2 320 § S

S —— S T k322 18 | Pushed

14,0 | 5ilty clay | Grey, medium to stiff, : , ;

e ] b e shyratdified, contaiping

e b many thin sand end silf

. layers .
L L s . B
% §
L B - i ~ — e
i | ]
P 1 + - -
L e - ol - o - B - )
i : :
k- e -— - - ,,
i T - R . W S
? e e : el
: T i - Bl . 12 Pushed
; . , 1 Vame Test (33.0 | |
é ; i P i i /
i SAMPUNG METHOD sHio:
“a  EPLIT TUBE £ - AUGER i R - CLOTH BAG
‘ B TeiN WALL TUBE F— wasH O -~ TUBE S - FLORUM BAG
¢ - PISTON SAMPLER P o WATER CONTENT TiN 2 - DISTARDED

| O - CORE BARREL Q@ -- GLASS AR
| NsPECTOR J. MacLeod é§ é{ % gy 8!
! APPROVED 4 ¢ A G
| LOGGED 8Y 4. Macleod

i

DATE Rovember, 1960

Flote 1IIA




~
.

H.
NIAGARA FALLS, CANADA

DRILLING REPOR
{ntaric Department of Highways
WP 274-60

Highwnay 44 and Canadian National Railway

ACRES & COMPANY LIMITED — CONSULTING ENGINEERS

T

JOB Neo.

HOLE Mo,

SHEEY i

07

.

S07-2
2 or 2

DESCRIPTION  COLDUR, COMNSISTENS ¥, STRUC- S AP E : PENETRATION
|ooEeT ! SO TYPE TURE. WATER CONTENT, PLASTICITY, COM ] B TEST
h —_— PACTHESS. WaTE? 108 OR Gan. £1C NG L TYPE SiZE pEFTH st BlQY@.Em
CFest Ll o Inches | Feet [Tnches -
H i L 16 B0 2 36,0 |
| B J R . _137.5 .18 | Pushed
b ~ Vane Test [ 39.0 |
i ;
S S 7_LBO | 2. _L4z.0 é
: . - . i i L 43.5 1.9 i Pushed
o ,‘vm Test. J;S Qi )
[ : s e e e e e S ;,, . S —
. - JQ L2 ago
: I R . ﬁ,".,__.ApE,E 118 -.Pushed |
e -4 Vane Test [ 51.0.L ...
1 o 2 _1BG 2
! i
- S ) _ _ Van
ok N . B} o B0

. Fine, medium density

stratified containing

e %thdn sdlt mm

. The valne @wau is the ! '

{, L rﬁvmmﬂﬂa,ﬁ@i Dlows of 3 140- SN S S ;V e

: e e ipound wel '*aiiallmg melgﬁ I IO _ :

130 inches requirsd to | . o L

.advance the standard split- | ; .
|spoon Sampler & inches to. . 1 | ] i ;
the depth indicated, 4 : i

H . 4 —

5 - H
. A e ‘ N S S S
! { ! ! i :

? late TIIR




H. G. ACRES & COMPALY LIMITED — CONSULTING ENGIMEERS -
NIAGARA FALLS, CANADA
BDRILLING REPORTY
CLIEMT _Ontario Denartment. of Highways . JOB No. . 907
PROJECT WP 2Th=60 . HOLE No. 907=3.
SITE  Highway 44 and Canadlan National Rallway SHEET No. . LoOF 2
CONTRACTOR: = F.E. Johnston Drilling STARTED . 11300 Am. November 1 1950
CGompany Limited .. FINISHED 5300 PM. Novembsr 2 1960
METHOD SOit  Modified wash. bormg CASING DIAM. BX
OF e
DRILLING: ROCK Diamond Drill . CORE DIAM. _AX
LOCATION: sa®3ube Chalnage 47% + 22 ELEVATIONS: DATUM 650
DEPARTURE 13 feet right DRILL PLATFGRM -
BEARING , GROUND SURFACE  311.3
i INITIAL DIP 90 Degrees ROCK SURFACE o
OTHER DIPS BOTTCOM OF HOLE . 238,88
WATER TABLE 304.0
DESCRIPTION, COLOUR, CONSISTENCY, STRUC. SAmPLE PENETRATION
DEFTH SOiL TYPE TURE, WATER CONTENT, PLASTICITY, COM. Test
PACTHESS, YWATER LOSS OR SAIN, ETC. NO TYPE * S1ZE DEPTH RET'D ot Sua_ *
Fegt, N inches | Feet - ]
0.0 13and and Embankment of existing -
______ gravel bighway b
6.0 | Silty clay [Motiled, srey brown, stiff 1 A I - B N - Y « 1 W
4 weathered ’ ——— b5 2
L — ST/ 5}
_ b Te2 18 5
— 2 B0 2. 12.0 )
; i3.5 18 | Pushed
15.0 13ilty clay  Grey medium to stiff 4 Vane Test | 15.0
stratified containing L
many thin sand and silt 13 B 2, 13.0
i i layers S U S S 19.5 18 | Pushed
I P | Vade Test | 21.0
I S . S I i
. N S — P ;i ,_3{.} - ‘2< 2}&&0
o4 25,5 | 18| Pushed
I o | Vane Test | 27.0 .
B 5 B0 | 2. 130.0 B
. B o 3de 18 | Pushed
- Vare Test | 33.0
%&ﬁr&w . g&ﬂ?P!NG CON]A%NEE
A&~ SPLIT TUBE — AUGER N — iNSERT Rk — CLOTH BAG
&~ THIN WALl TUBE F— WASH O - TUBE S — FLIOFHM BAG
C - FISTOM SAMPLER P WATER TONTENRT N T — DISCARDED
D - CORE SARREL Q — GLASS JAR
INSPECTOR Jd. Hacleod i{ /:% V :
APPROVED ,/j' ¢ T A Mf»
LOGGED BY J. MaclLeod
DATE bovembar, 1960

Plate IVA

o
FORM KO. §)-4a



H. G. ACRES & COMPANY LIMITED — CONSULTING ENGINEERS
; MIAGARA FALLS, CANADRA

: DRILLING REPORT

CLIENT Ontaric Department of Highways JoB No. 907

| TROJECT WP 274-60 HOLE No.  907-3

siTe Highway ik and Canadian Nationzl Railway SHEET N>, 2 OF 2

~ DESCRIPTION  C(CLOUR, CONSISTENCY, 3TRUC S A MPLE PENETRATION
TR TURE WaTER CONTENT, RPLASTICITY, COm TESY
PACTNESS WATER QR GAIN, E7 ¥ - =~
AL ATER LOSS OR Gain. £1C NG Tves 176 oEPTH vero | Blows ¥
B N Inches Feet Jches!
! § S € B0 2 1360 | ]
b e . R
i s e S Tt
b §— S e - ‘T 1.
. - ) e S
; - : |
- T e R
- OO SRR
N 1
| e A‘
: B ; ; . 8
i :
v - : o §' - T - N N
71,9 . Send | Fine, mediun density L1l AL 2 _*M.Q - R
oo ..} strazified . FRUUP RS B 5 1. S N S W
R I o o i A S -0% ¢ R S —
L 72,2 0 . End of hole SO UCO SUU SONS SRS S/ 2. SN N S S
; ; | I R S
. 4 H H : H . ‘
} ! b P i 1 ; H H
: A * Penetraticn Test i § ! ! i |
; : } ! i ; : :
. i . H The value given is thd i ; i
Lo number of blows of a 140~ | P ;
‘. . | pound weight falling freely | P ; i 4 ]
. ... .30 inches reguired to S S S S -
i oot gdyance the standard splife [ . . | i 1 .
: ; ]
I . 8peon sampler & inches to 4 3
. : : the depth indicated. ; ; ; i : 4
| : i : i ;
: ; ; : ! ! !
{ 3 i i 4 B 4 4
i . i i H '
i N 4 — 4 i + % S
i i ! . !
| ! 1 - i !
i : : % ‘
‘ ! ‘ : 1
H M 1 M 1 1
. i ] : B ; ?
! ? - ‘
4 } : - 4
i i
i : ¢ ! ; i t
: : : ! i | ‘
; ; : 3 R I o B
i H 1
, : S e el e T T e - - .._.;_V . -
I ! i i ‘

plate IVB



H. G. ACRES & COMPANY LIMITED — CONSULTING ENGINEERS = ;
NIAGARA FALLS, CANADA ;
DRILLING REPORT
CUENT | Dntario Department of Highways = e, JOB No. 907 :
PROJECT . WP 2T4=00. . . ... .. o ... HOLE No, ~ %07-4 J
SITE .. Highway &4 and Canadian National Railway SHEET No. .1 OF 2 }
CONTRACTOR: .. F.E. Johnston Drilling . = STARTED = 9:00 Am. November 3. 1960 ;
Company. limited . .. FINISHED %330 Pm. November 4. 1960 :
METHOD SO . Modifiled wash boring = . CASING DiAM. BX |
DRILLING: ROCK  Plamond Drill . .. CORE DIAM. AX :
LOCATION: —tA#SUSE Chainage L78 7 86 ELEVATIONS: DATUM O GSC .
DEPARTURE 20 feet left DRILL PLATFORM A
BEARING . L , GROUND SURFACE 308.9
INITIAL DIP 90 Degress . . ROCK SURFACE 195.9
OTHER DIPS , S BOTTOM OF HOLE 1%5.9
WATER TABLE 3034
DESCRIPTION. COLOUR, CONSISTENCY, STRUC. SAMPLE PENETRATION
DEPTH SOt TYPE TURE, WATER CONTENT, PLASTICITY, COM- Tesy
PACTMESS, WATER LOSS OR GAIN, BIC, ND TYPE * SIZE DEPTH RETD BiowS %
Feet ) inches | Feat ‘ B
0,0 | Sana and Fmbankment of existing n o
gravel highway L
6.0 | 3ilty clay | Mottled, grey brown, 1 B 2 1 6.0 Bar
weathered, stiff 75118 | pushed.
siratified -
12,0 | Silty clay | Grey, medium to stiff 2 B0 2 12.0
stratified containing 5 ; 13,5 18 | Pushed
many thin sand and
silt layers Vane Test | 18,0
3 BO 2 24aQ
25,51 18 | Pushed
- - — . ) Yane Test! 27.0
S B Yarne Test! 31,5 .
] L B0 2 | 36,0
- e ] R 37253118 'Pushed
o _ _Vane Test | 39.0
_ B 1 5.8 2 | 480 ]
. I R N 49251 18 | Pushed
SAMPLING METHOD SHIPPING COMTAINER
A - SPUT TUSE E — AUGER N o~ INSERT R — CLOTH BAG
B THIM WAL TUBE £ WASH O ~ TUBE S — PLIOFILM BAG
C — PISTON SAMPLER P — WATER CONTERT 1IN 7 ~ DiSCARDED
D — CORE BARREL G —~ GLASS AR
INSPECTOR Jo Maclkeod : ﬁr\— i
. L . APPROVED ﬁe /4! o & 4&@9 M}n l
LOGGED &y Jo Magleod
DATE Hovember, 1960

Pz,&tﬂ "fﬁ FORM NG, Bioa




LIENT
PROJEC

SITE

T

H. G. ACRES & COMPANY LIMITED — CONSULTING ENGINEERS

NIAGARA FalLLS, CANADA

DRILLING

Ontario Department of Highways

WP-274-50

Highway &4 and Canadian National Railway

REPORT

JOB No.

HOLE No.

SHEET No.

907
9074

2 OF

2

m:ey nﬁe_iem& Lkmud;.u.m
vooosbratified

H
i DESCRIPTION  COLOUR, CONSISTENC Y STRUC SAampyE FENETRATION
DEPTH 30t TYPE TURE. WATER CONTENT, PLASTICITY. COM TESY
PACTNESS WATER LOSS OR GAIN, E1C
NG [¥veg size | peetw acro | Blows
i
Feel | - -wwwlngmﬁtfeehmwlnﬂx$” et
SR o R - . R e S S
k I B i _ R _— Hwi& mumh 5lAmem,_w N .
! !
e - e
i
bem S _
4o —

4
Allzaﬁuﬁgrayel, *énQJLar gebb;ﬁh i
_mm‘ Bmﬂdm" or bedrock - S ] - e
. 4. . . Endof hole . 4
—— - - S SR SRS SR - —_—
| —_— U R I .;__ S S FR N
- - VA';,-, — e I NS S _é_. e _— N
SR S A.m_&mw -
N The value given is thel . L ;. e —
L " number of blows of a 1h0- | ;
L S pound weight falling freely .| . L ;
! T i :
i 130 inches reguired to i i -
i - advance the standard split- ! L. oy
] . spoon sampler & inches to i i e U
S _ ,‘:,‘r_fi@p_ufz indicated. SR S I
| : o —»
-
! T 1 ‘ -
N ‘. - v 4 J
? ; ; : i ! i
| : P
¢ i : i
‘ 4 - ! ; i
- |
| 1 ; ! i A - R
, R T - ;:, . _f ._,;,, -
E ? ?, j: DU — ,:\ e
- < . Rl NN - -
; - z {
¥ i '

gZte




! H. G. ACRES & COMPANY LIMITED — CONSULTING ENGINEERS

NIAGARA FALLS, CANADA
DRILLING REPORTY
CLIENT .. Ontario Department. of Highways .= . . JOB No. 907
PROJECT . WP 2T4~H0 ... . . o .. HOLE No. 907-5 .
SITE Highway 44 and Canadian National Railway. . SHEET No. 1 oF 2
CONTRACTOR: F.E. Johmston Dxilling = STARTED . 7:30 Am. November 14 1960
Company. Limited FINISHED 12500 AMm. Novemder 14 = 1960 .
METROD SOl .. HModified wash bhoring. CASING DIAM. BX
OF ; .
DRULING: ROCK . Diamond Drill _ CORE DIAM. AX
LOCATION:  ta#39BE Chalnage 479 + 46 ELEVATIONS: DATUM GsC
DEPARTURE 14 feeb left DRILL PLATFORM ,
BEARING ) GROUND SURFACE  312,2
INITIAL DIP . 90 Begrees ROCK SURFACE -
OTHER DIPS BOTTOM OF HOLE  241.7
WATER TABLE 305.0
DESCRIPTION: COLOUR, CONSISTENCY, STRUC. SAMPLE PENETRATION
DEPTH SO TYPE TURE, WATER CONTENT, PLASTICITY, COM- TEST
FACINESS, WATER LOSS OR GAlN, 810 NG TYPE ® SIZE DEPTH RET'D Blﬂuﬁ &
Feeb Inches Fest |Ivhes R
0.0 ; Sand and | Embankment of existing | 1 | AQ | 2 6.0 j )
gravel nighway . o 6.5 2
. o 7.0 3
_7+5 | Silty clay |lMottled grev brown 722 | 18 3
weathered stiff stratified
. 2.8 1 2 12.@ | 1 Bar |
- L 13.5 113 | pushed |
- i .
170 Bilty clay | Grey medium to stiff f
stratified containing Vane Test | 18.5
_ many layers of silt
and sand R S B2 2 Plhal
I ; ce L. 2Da5 L4 ! Pushed
! ? |
- ) R 3.8 2 260 1 i
— . B . P i o _ 2?:5~,___~l§ Pushed
L T T Vank Test | 29,0 ]
LT T yene Test | 35.5
U A
i B S U _ . & BO * 2 . 38,0
. . . » 1 39.5 138 | Pushed |
N SN S aﬂﬁgeﬁﬁ ;_f'slaQ
U S - — Ti [ S—— T
i i
SAMPLING METHGO SHIPPING CONTAINER
* A — SPLIT TUBE E — AUGER N~ INSERT R — J1OTH BAC
B — THIN WALL TUBE F— WaSH G — TUAE S — PLIOFiLM BAG
T — PISTON SAMPLER P — WATER CONTENT TIN 2 — DISCARDED
& - CORE BARREL Q- GLASSE JAR
INSPECTOR 4. Macleod .
APPROVED H ¢
L{OGCED BY 4. Macleod .
DATE Hovember, 1960

Plate V14




H. G. ACRES & COMPANY LIMITED - CONSULTING

NIAGARA FALLS, CANADA

DRILLING R

Ontario Department of Highwags
WP 274-60

*

EPORT

JOB No.

HOLE

ENGINEERS

907
Ne. 907‘5

SITE Highway 44, and Canadian National Rallway SHEET No. 2 OF 2
g DESCRIPTION: COLOUR, CONSISTENCY . STRUC. SAMPLE PENEIRATIHON
DEPTH § SO TYpe TURE, WATER CONTENT, PLASTICITY, COM. TEST
PACTNESS, WATER LOSS OR Gatn, ETC NO Tyoe sizg DEFTH RET D B]_Qm *‘—1
Feet — Inches! Feet Inches |
4 e b5 | BO 2 44,0 ..
e B b e i 45,5 | 18 Pushed
S 4 1 RO 2 50,0 e
i 51.5 | 18 !Pushed |
S bl Vane Test | 53.0 | |
S ~ - Vane Test . 57.5.|_ !
%JB_QQQ«_;S:&’LQ . Grey silty doose to i b b S
L “’_g e o medium density stratified 7 A 2 62.0
L Lo ____containing silt and 62,5 | N
ey Clay layers £3.0 2
1 S N £3.5. 18 3
— ] ol 81 Aa 2 Té90 T T
I N ) o 4 £9.5 3
o 1o 170 3 ]
7Ce5 End of hole N e o 70,5 . 18 ¢ I
_— — _ , ;
; * Penetration Test R . i
g The value given is the! | SIS SR S S
anunber of blows of g 140~ _
i - pound weight falling freely S S I I T S
.+ 3Q inches required %~ RO -
I N .1 sdvance the standard split- |
L - i .Spoon sampler & inches to 1 | i ]
: e . i the depth indicated. L - S S i .
; [ - U - , i . - * & - .
i :
i
— ,;;.. S —— »-:i.rf - BSOS S, e s S S S— e — —— - .,;

Place VIR




H. G. ACRES & COMPANY tiMf’E{} — CONSULBNG ENGH NEERS
NIAGARA FALLS, CANADA

BRILLING REPORT

CLIENT ... Ontaric Department of Highways . . o JOB No. 907, .
PROJECT .. WP 2T4~BQ .. .. ... ... . . HOLE No.  907-6
SITE ... Highway 4l and Canadian National Railway SHEET No. 1 oOF 2. | f
CONTRACTOR: = FgE. Johnston Drilling = STARTED  9:00 A m.  November 1 . 19 &0 .

. Gompany Limited . FINISHED 12:00 &.M. November L, . 19 60
METHOD SOt . Modified wash. boring . , CASING DlaMm. . NY.
OF , , ,
DRILLING: ROCK  Diamond DmL. CORE DIAM. A%
! LOCATION:  Lad#RUBE Chainage 479 + 8,  ELEVATIONS: DATUM ase .
DEPARTURE 17 feet left DRILL PLATFORM
BEARING GROUND SURFACE  312.8
INITIAL DIP . 30 Degrses ROCK SURFACE .
OTHER DIPS , BOTTOM OF HOLE  243.3.
; WATER TABLE 3047
DESCRIPTION: COLOUR, CONSISTENCY, STRUC. SAMPLE PENETRATION
DEPTH SOt TYPE TUBE, WATER CONTENT, PLASTICITY, COM- TEST
PACTNESS, WATER 1055 OR GAIN, ETC. NO  tYeE* SIZE DEPTH RETD |y o * :
Feet Inches! Feet {nched
0.0 Sand and Bpbaniment of existing e b E
. gravel highway e ml AQL 2 7 ald
L 7.5 3
! - 8.0 L
8.5 [5i1%y clay | Motiled, grey brown, stiff 2.5 5
— weathered styatified A ,
containing thin silt 2 BO 2 ile5
and sand layers 12,0 | & Pushed
-~ 3 B0 2 | 13.0 Bar -
| 14,5 18 | pushed
14,5 ' Silty elay | Grey, medium to stiff R N
stratified; containing L €O 3 17.0
N S many thin silt and sand ¢ . . 18,4 117 Pushed
el R Llayers [ S ; ]
— . Yane Test | 20,0
. e L5 180l 3 1220
Lo . I S 23,4 17 | Pushed
] o 1| Veane Test | 25.0 R
@ 6| L0 3 27.0
. e b L b 1 28,315 |Pushed |
- R E S [ I S
i { Vape Test | 30.0
<AMP;SNC_M‘E1HO"3 SHIFFING E_Oﬂﬁz«g
* 4 — SPLIT TUSRE £ — AUGER N o~ INSERY & — CL1OTH BAG
B o— Teiird WALL TUBE F oo WASH O — YURE S - PLIOFILM BAG
T~ PISTON SAMPLER P o WATZr CONTENT TiN Z — DiSCARDED
O - CORE BARREL G —~ GLASS J4R
INSPECTOR Jo. Bateson : é é_/ fg 4 ]
f. KacLeod - APPROVED
: LOGGED BY Yo HACLSD
. . DATE November, 1960 |
1 i
Plggta &}‘zlﬁ‘ FORM NG, Hi-A




H. G. ACRES & COMPANY LIMITED — CONSULTING ENGINEERS |
MNIAGARA FALLS, CANADA

DRILLING REPORT

CLIENT Ontaric Department of Highways JOB No. 907

PROJECT WP 274-60 HOLE No, 907=6

SITE Highway 44 and Canddian National Hallway SHEET No. 2 OF 2

9

DESCRIPTION: COLNUR, COWSISTENCY, STRUC. SAMPGYE PENEIRATION
TURE. WATER CONTENT, PLASTICIYY, COM TEST
PACTIMESS, WATER LOSS OR GAIN, ETC

DEPTH SOHL TYPE

N, |TveE SIZE DEPTH Rsra} Blows ¥
~Feat Inches [Peet fnchet

3.4 117 Pushed

Vade Tesh i 35.0

o
Ko
-]
L

37.0
- .} 384 117 | Pushed _

| Vame Tast | 40.0

#* Panetration Test )
The value given is the ] 0 3 a0 i 1
number of blows of a2 140 53,4117 | Pushed
pound welght falling freely
30 inches required to. .| Vage Test | 43.0
- advance the siandard splite
spoon sampler & inches 1o 10 1 CC 3 51.8
the depth indicaled. LBk 117 | Pusued

i o
113 lco |3 52,0 Ber
§ 53.4 117 pushed |
_ U U yame Test | 55.0

T T T T T s (17 Pushed |
58,5 1 Sandy | Grey medium to stiff | B DR SRR N

.l silt | stratified L. .1 . ]
 62.0 1831ty | Grey fine, medium demsity |13 | ¢0 | 3 | 62,0 | ]
,__sand stratified containing e | 83.4 17 | Pushed |
N . thin silt and clay S ]
e e layers 1. Vane Test! 65,0
L I R I SR . b .
| R I ¥ S 010 3 L 6810 R

i . N e 3 58,0 1 12 | Pushed
) S R s T Y-S B S Y Y- e R I ]

; ] _ i | 68.5

. ——— - SR - = o
{
i - - S R L g e
H ?
i i
b - R (B - - A
!




H. G. ACRES & COMPAMNY LIMITED Z COMSULTING ENGINEERS
NIAGARA FALLS, CANADA

DRILLING REPORT

CLENT Ontario Department of Highways o JoB Ne. 907
PROJECT . WP 274-60 .. o HOLE No.  207-7
SITE Highway 44 and Ganadian National Railway SHEET No. + ofF 2
CONTRACTOR: = F.E. Johnston Drilling STARTED  9:00 A.m. November 7 1960
Compeny Limited . . FINISHED 10330 A m. November 8 19 60
METHOD SOIL . Modified wash boring . CASING DIAM. BX
OF o
DRILLING: ROCK  Diamond Drill CORE DIAM. AX
LOCATION:  J4AJIUDE Chainage 477 T 00 ELEVATIONS: DATUM GSC
! DEPARTURE 19 feet right DRILL PLATFORM
BEARING _ GROUND SURFACE  305,7
INITIAL DIP 90 Degrees ROCK SURFACE
OTHER DIPS BOTTOM OF HOLE  235,7
WATER TABLE 301.1
DESCRIPTION: COLOUR, CONSISTENCY, STRUC. SAmMPLE PENETRATION
DEPTH 501 TYPE TURE, WATER CONTEMT, PLASTICITY, COM- TEsT
PACTNESS, WATER LOSS OR GAIN, ETC. NG, JTYRE ™ Size DEPTH RET'D Blows *
Feot - L Inches | Pest [Indes ,__‘
0.0 [ Sand and Embankment of R i ;
N gravel existing highway il

6.0 1831ty clay | Moltled grey brown, stiff | 1 | BC 2 6,0 Baxr
wagthered stratified R 7.5 135 pushed |
2 '8 ;2 12.0
i 12.5 115 ! Pushed |
L 18,0 181ty clay | Grey medium to stiff, :
| stratified containing | _Vane Test | 19.5
many thin Jlaysrs e

2525 1 15 | Pushed

i i Veane Test| 27.0 |
I R - - . Vane Test | 31.5 -
N T hhTee 2 | 360 ’
e o i L 37.5115 | Pushed |
] s
o L Vate Test | 39,0
: 42,0 | silty Grey fine loosa L Iml 2] j20 o
| S B Y-+ '+ N stratified SR ISR R | L 53,5 1 Nil i Pushed |
S S e . - ~ -.ﬂé,h L ]

SAMPLING METHOD SHIPPING CONTAINER
A - SPLIT TUBE E — AUGER N — INSERT

B — THIN WAaLL TUBE F— wWaSH O — TUBE

C - PISTON SAMPLER

D - CORE BARREL

& — CLOTH BAG

S - PLICFILM BAG
P — WATER CONTENT TIN Z - DISCARDED

@ — GLals JAR

INSPECTOR J. MacLeod ﬁ é{ /‘2 é } ﬁu@
; APPROVED ‘. LA of Y3 v & Hn ®

LOGGED BY Je Macleod

DATE November, 1960

Piave VIITIA | FOmM MO G1oa




H. G. ACRES 8& COMPANY LIMITED — CONSULTING ENGINEERS -
NIAGARA FALLS, CANADA
DRILLING REPORT
CLIENT Ontario Department of Highways JOB No. 07
PROJECT W 274-50 HOLE No.  907=7
SITE Highway 44 and Canadian Rational Railway SHEET No. 2 OF 2
i CESCRIPTION, COLOUR, CONSISTEMTr  RUT SameLE PENETRATION
DEPTH t SOty TYRE TURE, WATYER COMTENT, PLASTICH, Y JOM- TEST
r PACTNEL. ¥V YER LOSS OF GAIN, é?C MO TYPE s1z¢ DEPTH 4ETD Bl()]ﬁ_.%w
Feet | __{Inches | Feet [uched |
N " ST - S - 5 A:L*A 2 i 1 P T T S
- _~.L [ PR — 1” &.5.. ,..nla..,-,P llShei -
S & | Ag 2 48,0
L 49,50 181 Pushed. |
— U I T 0 I~ T 5&-9..
S U — — o 92e5 18 Fushed |
. L8 iagl 2 | 660 7]
L _ B ) ,,_§.,.,,,”66.‘5 2. ]
I E _ - o S S -1 S S S
: ~ i *67.5 iR 5
7.0 . End of hole SN SRR SR ] .
PR - — VU . e - _’—. i S
L *Penotzatlnn ies'* o 3 o N ]
: "m:m..r.af h’laxs__nﬁ_a_li&“ - L R SR S ]
ponnd weight falling fresly -
30 inchec reguired to
3 advance the standard splite
- gpocn sampler 6 inches to )
the depth indicsted.
e e e
f: - ‘T — ,42’ — e - E [N T e e E_ g —_— -v.‘z;
Flave VIIIB “




H. G. ACRES & COMPANY LIMITED — CONSULTING ENGiNEERSk'
NIAGARA FALLS, CANADA

DRILLING REPORT

CLIENT ... Larko Depariment of Highways ... JOB Ne. . 907
;% PROJECT ... WP 274-60 . . o HOLE No.  907-8
SITE . Highway 44 and Canadian National Railway SHEET No. .1 OF2
CONTRACTOR: F.Z. Johnston Drilling = STARTED 2:00 Pm. November 4 1960
Campany Limited FINISHED 5300 P.m. November 7 1980
METHOD SOiL Modified wash bopring . CASING DIAM. . BX
QF . . .
DRILLING: fOCK Diamond Drild CORE DIAM. AX
LOCATION: AMIUBE Chainage 483 + o2 ELEVATIOMNS: DATUM GsC
DEPARTURE 27 feei left DRILL PLATFORM L
BEARING GROUND SURFACE 320,90
INITIALDIP Q0 Dagrees ROCK SURFACE 2521
OTHER DIPS BOTTOM OF HOLE 252, 1.
WATER TABLE 312.0
DESCRIPTION: COLOUR, COMSISTENCY, STRUC SAmMPLE PENETRATION
DEPTH SOIL TYPE TURE, WATER COMTENT, PLASTICITY, COM. s TesT
PACTNESS, WATER LOSS OB GAIN, ETC o Treee = P DEFTH wero | Blows ¥
Teet ! R Inches Feet fnches =
0.0 1 5and and Embankment of the I SIS SN S i
gravel existing highway i -
L S R S
7.0 _1Silty clay (Mottled, grey brown, stiff | ! ; e
. M%M__ — _
containing thin silt and - |
- san Yayers L 0L -
12,0  8ilty clay Grey, medimm to stiff 1 B0 2 12.0 Bar
A stratified, coniaining . 13,5 15 3 .
mapy thinp silt and : ;
A sand layers ¥ Test 19.5
- 2 |BD 2 a0
25.5; 18 jPushed
- | Vane Test 27,0 ]
N R Vane Test | _ 3l.0 ]
30,0 _ _3-Inch layer cua.___&__w,A,B,_@;_,&Q, 42 o 36,0 ]
. angular pebbles, 1/2to L . .. . . L 305 3 ]
b i inch sige o LoD 3.0 1
, - b 375LIRL 3
— IR . i
- : i R
! B | VYane Test | 39.0 o
- S e 1 S T T e TR
. | Vane Test | 43.5 P
j:'\AMPHNG METHOO__ SHIPPING CO!:%}_A INER
* A~ SPUIT TUBE E - AUGER N o~ INSERT ® - CLOTH BAG
B — THINM wall TUBE F o WASH Q ~ TUBE S — PLUIOFItM BAG
{ C — PISTON SAMPLER P~ WATER CONTENT TIN Z — DISCARDEDR
; L — CORE BARREL @ — GLASS JAR
INSPECTOR J. Baieson i@ iZ
APPROVED /41‘ {3\-— *‘-ﬁ
LOGGED BY J. Macleod
2 : DATE Hovember, 1960

Plate TXA EORM WO




NIAGARA FALLS, CANADA
DRILLING REPORT

CLIENT Ontaric Department of Highways

PROJECT WP 274-60

> H. G. ACRES & COMPANY LIMITED — CONSULTING ENGINEERS

907

No. 07-8

SITE Highway 44 and Canadian National Railway SHEET No, & OF 2
£ [ i
E TESCRIPTHON. COLOUR, COMSISTENCY, 3TPUC S A MPULE PENEIRATION
DEPTH | SO TYPE TURE, WATER CONTERNT, PLASTICITY. COM- TELY
: < 5 A =
% PACTNESS, WAT:s LOSS OR GAIN, ETC NO TYPE sizE BEETH RET'D Blo,!fs/ =
 Feet | — — Inches | Feet  [mohed
S S A i} L | BE 2 48,0 Pushed t
R N . N . _ 48.5 | © refusal

1 50.C Sandy | Grey, mediwm consisteney .
éwww_;. sily . stratified, containing |
TN S e d o glay and sand layers

60,0 5ilty | Grey, medium density o
sand stratified . .

6&: ol baﬁﬂ and Hetrogeneous mecium

‘o i £ravel density

£7.5

. £7.9 _Gock | Bedrock or boulder

End of nole

R SN e e e

O .

| . . .X% Penetration Test . I T A
4 , ] The value given is the| — 3
& number of blows of a 140- . - L -
. . ] p;:m weight falling freely | i n - ]
- ¢ p30 dnches required Lo L L L ] o]
Lo B .,.M.__AW thwanamamgs;._ﬁ-_ S N S L -
_ . __ispoon sampler 6 inches to ) ) i ’ J
i - _ithe depth indicated. N i — ]
‘ N i
i R e B} | i | o -
Z : : HARNE S -
: | S 8l
r ! 3 + ; :
z f
! ! H 4 + -
: , - : 1 & oo -
: e e -
: i i R i i i _
: | @ i
g ¢ P - . S -....?._ - - J] - [P SO S
§ S— ; ; 1 —E i




H. G. ACRES & COMPANY LIMITED — CONSULTING ENGINEERS
NIAGARA FALLS, CANADA

DRILLING REPORTY

CLIENT . Dotaric Depariment of Highways . JOB Ne. 907
PROJECT WP 27L-60 e . . HOLE No. 907-9
SITE . Highway 44 and Canadian Natiosnal Bailway SHEET No. .1 OF 1
CONTRACTOR: F.E. Jonmsion Drilling STARTED 3200 Pm. Hovember 14 1960
Company Limited FINISHED  1133C AM.  November 15 1960
METHOD SO ¥edified wash boring CASING DIAM. B
OF T
LOCATION: bAHUIMDE Chainace 478 7 60 ELEVATIONS: DATUM G5
DEPARTURE 20 feet left DRILL PLATFORM
BEARING GROUND SURFACE 309.2
INITIAL DIP 90 Degrees ROCK SURFACE -
OTHER DIPS BOTTCM OF HOLE 2818
WATER TABLE 303,2
: DESCRIPTION: CTOLOUR, CONSISTENCY, STRUC SAmMPLE ?EN‘E::;%E:‘ON
GERTH sow Tvee o TURE, WATER COMTENT, PLASTICITY, COM- ST :
PACTNESS, WATER LOSS OR GAIN, ETC AV pove siz2f DEPTH RETD | Blows ¥ o
o . Inches | Feel TInches — 7
Smbankment. of sxisting _ . By
highway ] - R
Mottled, srey brown, . _ SR
weathsred, siiff, 1 BO 2 1 30,0 Pushed tg
stratified e b 0 31600 A2, refusal |
15.0 | Siliy clay | Grey, medium to stiff L2 000 5 ¢ 15.0 ;
_ [T S - tiied sgw@u&w b0 XBeki 15 Pushed
sapd siuﬁ_;;g“umhs L §
I I .._Vane Yest 17.9
~ L 3000 3 20.90
% — L L.k 16 Pushed |
e T
] — b Vank Test | 22,9 ; -
4 . _ SR B 0 O+ o TR N 25,00
‘ . SR X 28040 16 Pushed |
e Lo Vans Pest | 27.9.
\AMF‘S‘_&\_-.,_“_E’_rj;\: SHIPRING CC}N__':‘:‘:?%E
T oA - SRET TUBE £ -~ AUGER N o~ i{MSERY E -- CLOTH BAG
B - YMN WALL TUBE F— WASH C - Tt # 5 — PLIOFitM BAG
< - PISTOM SAMPLER P o WATER CONTENT TIN Z -~ DISCARDEC
o - CORE BARREL G - GLASS JAR !
INSPECTOR J. Batason /z\_%ﬁ
APPROVED /@ ¢ /{?Z’ A ;ﬁ.ﬁnﬁéog
LOGGED BY J. Macleod

, DATE November, 1960




RATIO

o
= 07 - N - - s
>
06 b - c e TSP —
o5 — - - - - . - - . - - - . e g gy
04 o - P - e e - - . e o PSS - - —— = R T
Q3 - - - . e PP - . e e e e e o ]
]
02 - - - e e e e e e
ot b - . ce - -
o - i ,
i o 03 05 07 0 20 30 50 T¢C ¢ 2c 30 5¢ 70 100
PRESSURE |, TS
OVERBURDEN PRESSURE - 5 2 0.25 TSF NMATURAL WATER CONTENT 370 Y%
CONSOLIDATION PRESSURE — 7 2§50 TSF LOADING NTERVAL ;Qo% PRIMARY (ONSOL%DATION
SAMPLE Neo 907- BO 2 *fs' GaTE VOVE!@BER ‘0 3960
TEST Ne 80T~ 9 -4 TESTED 8Y R.L.
HoG O ACRES 8 COMFANY LIMITED CONSOLIDATION TEST
CONSULTING ENGINEERS
KAGARA Fa.oo3 Cawala
= i . - ~ 4 HOLE No §07—1 SAWMPLE FuLEv 303.3
ONTARIOC DEPARTMENT OF HIGHWAYS B APPROVED ATE NOVEMBER 196
- i s v08 m 907
WP - 274 - 60 SRS Pl Y gl LATE X1
HG LCRES & COMPANY LTD




SAMPLE No Q07 -~CU-5
TEST Mo 907~ 9 —1

TE

TEST CATE NOVEMBER 4, 1860

STED 8Y R.L.

o
N * ~ 4
o
o . e e e e e e e s
<<
o
Q -
o
>
OB b - + e e e s e . e s D
a5 A e e - . e e e e - T Rt
0.4 S - PO - e e - P O S - e PN,
O3 e v e e e e B R . e e e
o2 - - .- Lo R
0% e . T [ ..’.. e b w mwm ge a dk “ B T S S e
i
o b ~ g . ‘
Qi G2 03 0s 0T G 20 30 8¢ 70 1D 20 30 50 70 00
PRESSURE | T SF
OVERBURDEN PRESSURE — R, = 0.79 TSF NATURAL WATER CONTENT  52.5%
CONSOLIDATION PRESSURE ~ B = .51 TSF LOADING INTERVAL 100% PRIMARY CONSOLIDATION

H & ACRES & COMPANY LUIMITED
CONSULTING ENGINEERS
MIAGAR

A FALLS CTAaMADA

CONSOLIDATION

HOLE Ne 9078

TEST

CNTLARIO DEPARTMENT OF HIGHWAYS

WP -274 ~860

APPROVED
& ’;; ;’E j’ j
’ f:;‘,? - fj"ﬁ,M: b Jh g asl sl
HG ACRES & COMPANY LID

K

J08 Ne SO7

T —

P
P AL

EXH




RATIO

VOID

B T S - + B PSRRI S T
-~ o e e e e -~ e N - - B L T T TINCERE.
< B T s

y
O R P

04— - -

03 e B rhe e e e e ae e e a e e - - - - PR B R e —— —_ B R SR G S -
Qg b . e, .- - e e w5
Ol e e e e e . UG AP NS G SR PO R o - ﬂ;_fﬁ'—
.y
) - — .
(o)) o2 C3 o5 Q7 Lo 20 30 7 t G 20 30 50 70 100

PRESSURE ,

50
TSF

CVERBURDEN
CONSOLIDATION PRESSURE —

PRESSURE —

I 04 TSF
= .83 TSF

a0 oY

NATURAL WATER CONTENT
LOADIRG

37.5 %
INTERVAL 00 % PRIMARY CONSOLIDATION

SAMPLE No 907-CC— 7
TEST Neo 07— 8—2

TEST DATE NOVEMBER 4, {960
TESTED 8Y R.L.

H G ACRES B

COMPANY LIMITED
CONSULTING ENGINEERS
NIAGARA FALLS CAMADA

ONTARIC DEPARTMENT OF HIGHWAYS

WP - 274 -80

CONSOLIDATION TEST

4 MOLE SAMPLE ELEV 2789.8

DATE NCEMBER 1960
JOB Ne  §Q7

PLATE Xil}




12 % - - - - S T - . - - D T T USSR - e T e

52 3 - - - - - - - - - - B T I S + R -

L - - . Y . e
% S

to -'57 o

09 - - - - ...

o8 fee e - - e e

RATIO

o
5 oF b - ..o . . [P
>

08 F——+ e e e o e b e e e e e e e e e e e ]
OB b+ = e e e e i e . e b e e e @
\ 03 b = -« e s e e e e ]
G2 1 - R e e . e e e et e e g i -
S

e}
(@)
[
(9]
[
[}
L
»}
~
O

20 30 50 70 10 20 30 ¢ 70 100
PRESSURE , TSF

OVERBURDEN PRESSURE — Py = {.4] TSF NATURAL WATER CONTENT 371 %
CONSOLIDATION PRESSURE — R = 3.00 TSF LOADING INTERVAL I009 PRIMARY CONSOLIDATION

\AMVLt No 907 - Cu*iO TEST DaTE NOVEMBER 10, 1860
TEST No 907 -9 — 3 TESTED BY RL

o

H G ACRES & COMPANY LiMITED CONSOLIDATION TEST

AT 10T
CONSULTING ENGINEERS
NiAGARA F&LLS CANADA

O e - —{ROLE No 907-86 SAMPLE ELEV 264.8
ONTARIC DEPARTMENT OF HIGHWAYS APPROVED DATE NOVEMBER

1960

/@ JOB No 907
WP -274-80 4 !"‘"»' mw,% Mj : A

- LaE 0
. HG ACRES & COMPANY LTO PLATE XiV




14 - ] N e
SOiL DESCRIPTION Anp  ELEV WATER CONTENT, % UNDRAINED SHEAR STRENGTH, K.SIF:
SAMPLE LOCATION FT.
20 30 40 80 60 oe a6 R} L4 L8 2.2 2.8 3.9
i !
320 — :
— ; -
- I ;
o EXISTING ROAD 310 S
5%l EMBANKMENT b e
2.9 L ORIGINAL | GROURD iSURFAQE
1 !
//, b -
SILTY cLay - ! S S
i
CRUST 300 bt ; - =
5 | 2 ] - ! 2 &
¢dl ‘
- ¥ t P @ T
T
, = ' [
) 51290 —
b i
b n f
51280 g gy ; —
jis 5 D ! e
: & —t @ ;
SILTY CLAY S SRS S et
g 51 270 et | :
Y - o o —+ - A
Ly 0 | e ) ;
- . R
s i : : |
¥ 1] 280 - & ‘ :
51 E R S N ;
kot
- . i
..,zﬁ;- _______ 12 ] @ 2 s
A |
Ty ;
LRV :
T} 250 ® = —
V‘; - B - ,.—v — -
s L [ 5
P L : ; T 1 I : : 1 !
s 4 o) ; . : : ; : i
158 Rad I O i O O R AP ;
Ly : . ‘ !
e ; ; }
3 | s 1
B e S Rt M St S Sl
_— - IR : : S {
T SRS S SRS S : i ; ; ; H
HFINE SAND S S e S ST SR S e
3 ol s S e it O S DS S S S
230 b - - . T A ;
; » R P .
R S L AR S R S T . '
{ f O N N I T L
— o
= SOIL  SAMPLE O UNDRAINEDR COMPRESSION TEST |
O NATURAL WATER CONTENT AN FIELD VANE TEST iS—Q—AS
- LIQUID LiMIT ———~  NATURAL STRENGTH o
- PLASTIC LiMIT —-—-  REMOULDED STRENGTH FAILURE  STRAIN

H.G. ACRES & COMPANY LIMITED SUMMARY OF DRILLING AND TEST
CONSULTING ENGINEERS RESULTS
NIACARA FALLS CANADA HOLE S0T-8

CNTARIC DEPARTMENT OF HIGHWAYS APPROVED DATE NOVEMBER (860

§ 777 % JOB No. 8Q7
WP 274-60 ié? L f _WU{“&’ éf,zﬁté‘%i -

i S - N - r
4.G.ACRES B COMPANY LTD. PLATE XV




& S P
SOIL DESCRIPTION anp  [ELEV. WATER CONTENT, % UNDRAINED  SHEAR: STRENGTH, K.SF; 17100
SAMPLE LOCATION FT. : T
20 30 4D 50 80 0.2 0.8 [Re 4 1.8 2.2
320
i
0.5
D EXISTING ROAD| 310
¥ -
04 EMBANKMENT GRIFTNAL [GROUNE SURTACE =i
V]
f SILTY CLAY (A m—— &
Yl CRUsST 3200 AL
A *@—‘l \ T é
4 £ p’)
215 f ® 4 o L
L ¥k -
% i i ?
F/ :
A
/’f; ae0 * © z‘-n & A\‘_:
4 A
L4 Y
L2 -4 @ N o
r’/; o & T i nd
s 280 IR E——
f/ - T ES © & P
% T * T
/é:/ ; w"j P
7 — T I 4
j;f SILTY CLAY ! B e e
7 ! - —
A : L o —
\j‘; 270 p——— g : @ % Q‘ <\W
] : : ¥ = :
< . R i :
i’ P — 0] e — g
5 T ! * —
A 260 & i Loy | ;
:; Lo i il L5
g i i i ) T R S S
L)./ : : i - { SN Wt
',[?' ______ - T i R
&.‘:’/ } ¥ i N
) )
s 250 z f
ﬁ = 4 |
e ¢ T
" ‘ . 2 e
o 240 :
. ! T
1 FiNE sanp ; e} Lo S
) | { { | :
230 ? - -t
—— o
i ! i
7] SOlL  SAMPLE O UNDRAINED COMPRESSION TEST S
O MATURAL WATER CONTENT Ay FIELD VANE TEST t5—¢—5
— LIQUKWD  LIMIT e NATURAL STRENGTH o
[— PLASTIC LiMiY e REMOULDED STRENGTH FALLURE STRAIN
M, 6. ACRES & COMPANY LIMITED SUMMARY OF DRILLING AND TEST
CONSULTING ENGINEERS RESULTS
NIAGRRA FALLS canada HOLES 907-i,907-2, 907-3, 907-5,907-6 & 907-8
ONTARIQO DEPARTMENT OF HIGHWAYS APPROVED DATE:NOVEMBER, 1360
£ ;(e é é JOB No. D7
W.P. 274~ 60 Wit ds f"?ww T ledd
H.G.ACRES B COMPANY LTD PLATE X Vi




SOIL DESCRIPT:ON anp  [ELEV. WATER CONTENT, % UNDRAINED SHEAR STRENGTH, .S
SAMPLE LOCATION FT. : - :
20 30 40 B0 S0 0.2 .5 £.0 1.4 .8 2.2 - 8 3.0
T )
320
¢o) £xiSTING ROAD] |30
-3 B
0] EMBANKMENT _
;] EMBANKME ORIGINAL| GHOUND SURFACE — :
1% il
i
;‘:a SILTY CLAY {
4 CRUST 300
7
2L
A i @ 3 i
e : !
% 250 ; 1
i B
’f’ P
/" I
it = %
A A : :
/’/ 280 +
” H
1 |
’
7 = -
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s 270 5
4 ; |
A ' ; é L
#k IR . : L
i ; F ‘
i 260 e ‘ : 1
4 : : ! | :
4 : ! ] ; | .
! o N . | N
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1% N ; : Sl L T
s f 7 T L
iy : , 7T I -
A 250 ; i S N et . :
% - : . I T
- ; ¥ s
e e L h L/
] o i ,g’/
o o =N ¥
: 240 e ; = :
] FINE sanD R B e i
e 230 b :
; ; 1
ey SOIL  SAMPLE < UNDRA(NED COMPRESSION TEST ?
I NATURAL WATER CONTENT A FIELD VANE TEST 15—-Q-5 .
- LIGUID LimtY ——— KATURAL STRENGTH ib
— PLASTIC LiMIT _ REMOULDED SYREAGTH FAILURE STRAIN
H. 6. ACRES 8 COMPANY LIMITED SUMMARY OF DRILLING AND TEST
CONSULTING ENGINEERS RESULTS
NiAGARA FALLS CANADA ‘HOLES 807- 4 , 907_?’ )

ONTARIC DEPARTMENT OF HIGHWAYS APPROVED

i

DATE: NOVEMBER,1960
JOB No. 907

™,

W.P. 274-G0

¥ GBI e

PLNY LTD.

PLATE XVil




sotu vescrprion awo | WATER CONTENT-% UNDRAINED SHEAR: STRENGTH - KIPS PER 80.FT: “ PRECONSOLTOATION: ‘RRESSURE, - TONS PER “$QTFT. ééuun;s
SAMPLE LOCATION
10 20 30 40 B0 &0 70 80 o4 X3 Lo 1.4 L8 2.2 (¥} 2.0 3.0
0 B D T
AU - [ | @ PRECONSOLIDATION
! I [ PRESSURE . DETERMINED
B R ' Pt FROM LABORATORY TESTS
1 N N i i H ON THREE (NCH PISTON
e \ R SAMPLE
! ;
- t
o Reiooied B ik U U T A N B @ smpmensmsnte,
1 EMBANKMENT ) joe H j i ; . . e
0 T |1 oRigiNAL__GROUND SURFACE— LEVEL To BE AT ELEVATION
1 T C :
P [
SILTY CLAY I e AR
CRUST 300 b} o e
! ;
4 . i B ‘9 “© .
*’—“‘-'—"—" Q ' i
? h C
290 L e L @ '
RTTEE N P
A - . .
@ .
et ® !
280 bt " :
5 I
jo
SILTY CLAY .
270 e @ .
g bt @
260 [ o
14 — . . _.
] . L “__.@ e e — MINIMUM SILTY CLAY DEPTH
{4 .
250 | gy —_
. .
. ® o ‘
1 ‘, ~f-- MAXIMUM SILTY CLAY DEPTH
B ! T
g 240 L B S R
b e - R Ve
E— ? e e 4+ -
FINE SAND 230 N o N N T - - - NOTE' ALL SHEAR STRENGTHS
- [OR - i S ; — i SHOWN FOR COMPRESSION TESTS
T ! ! ARE THE NATURAL UNDRAINED
SO SO P A_T o O . e i} I } : . - — VALUES
e o I A N - [ B
‘ 1
i de ey ey : N
220 - r I — b e } S S - . e | . ; :
L i . ~ i ] [ ; L L :
(3] soi. sawpLE f'o} UNDRAINED COMPRESSION TEST H. G. ACRES & COMPANY LIMITED SUMMARY OF DRILLING AND TEST
0 COMSULTING ENGINEERS RESULTS
©  NATURAL WATER GONTENT A FIELO vANE TEST s ¢ s . MneaRa FaLLs chiod L COMPARISON OF ALL TESTS
: P T VEMBER, 196
“f  LIGUID LIMIT e NATURAL STRENGTH o ONTARIO DEPARTMENT OF HIGHWAYS .. APPROVED DATE NOVEMBER, 1960 -]
FAILURE STRAIN | .. S - / / /;/' . l f JOB No-" 9.0:7
b BLASTIC LimtY e REMOULDED STRENGTH W.P 274 - 60 ait ff o R pp ) | PLATE-X VI
s H. G, ACRES & COMPANY LIMITED = d




SILTY CLAY CAauUST

SILTY CLAY
SILTY CLAY
/
SAND CRITICAL SLIP SURFACE
FOR 2:1 SLOPES
TABLE |
SHEAR STRENGTHS AND FACTORS OF SAFETY
SLOPES .5 TO 2701
478 + 7O 477 + Q0 478 + 70 477+ 00
STATION TO TO 7O TO
483 + 00 478 +70 483 + 00 478 +70C
Cy(PSF} {300 1300 1300 1300
CZ(PSF) 1100 800 tiooe 800
C3{PSF) HOO Hoo 1100 100
FACTOR e
OF .54 .48 i.58 1.82
SAFETY

H G ACRES 8 COMPANY LIMITED
CONSULTING ENGINEERS

NIAGARA FALLS CANADS

ONTAR DEPARTMENT GF HIGHWAYS

WP 274 - 80

SUMMARY OF STABILITY ANALYSES

s
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e

807

STALE }

GATE NOVEMBER 194, -
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MARINE DEPOSIT
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e o o

BEDROCK

SECTION ALONG ¢ HIGHWAY 44

ORIGINAL GROUKND SURFACE

ELASTIC SETTLEMENT N FEET e.9 Q.7 0 C
CONSOLIDATION SETTLEMENT IN FEET 3.4 3.4 o G
ULTIMATE SETTLEMENT IN FEET 3 4.1 Ci 8]

RESULTS OF SETTLEMENT CALCULATIONS

Y

HOoG O AURES 3 TOMPANY
CONGOLTING ENGONE ®
MIAGARA FALLS TANALD

ONTARIO DEPARTMENT OF HIGHWAYS

WP 274 - 60

FOUNDATION SETTLEMENTS
DUE TO EMBANKMENT LCAD

APPROVED GATE NOV. 26
- e
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5D EXISTING HICHWAS

a8z =30

PLAN
ICALE "5 20"
- -
A,
e fom G0
. Vs
- ” P
b
PROPDSID  BRIDGE - - ' PROPOSED GRADE OF NEW HIGHWAY )

THTT MR
gl Mot
ot g

fe B
"~ Pk

o Ll fTE SHADE OF EXISTING HIGHWAY ~

U

et s s e et

ORIGINAL GROUNG LINE -~y e

STRATIFIED SILTY CLAY CHUST

STRATISIED SHLTY CLAY

BOULDERS OR

STRATIFIED FINE SAND . e SAND & GRAVEL BEDROCK
e = T L
e e e T
— T
e -

-
~ GANL B HAVEL

z b i -

g g 2 g

SECTION ALONG @ OF EXISTING HIGHWAY e s srs
scaLe (1 20" B

{ COUNTY OF CARLETON

/\

Y
i

or
"

\.- -
=
o/

IN FEET

27

ELEVATION

b 200

H 6. ACRES & COMPANY

CONSULTING ENGINEEPS
NIAGARA FALLS CANAZA

LIMITE B

ONTARIC DEPARTMENT OF HIGHWAYS
WP - 274-60
EXPLORATORY HOLES

PLAN AND SECTION

KEY PLAN

SCALE

fa s

X3

APPROVED DATE NOVEMSER 1960

| A

8 COMPARY LIMITED

SCALE 308 Mo

ﬁ é} Py NOTED 907
N (e

PLATE -T
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