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FGR YOUR INFORMATION THE CONTRACTOR NaY START DRIVING PILES AT THIS
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Bridge Division,

December 9th, 1060.

W
MEMORANDUM TO:
Mr. L,G. Soderman,
Principal Solls & Foundations Engineer,
Room 107,
Downsview, Ontario. , - -
Re: W.P, 188-60 - W.P. 117-59
Hwy. 401, Service Road Lancaster Twp. Br. #13
at Wood Creek Hwy., 401 at Wcod Creek

Preliminary Plan
Approval, Dist, 9

Enclosed find one preliminary plan for each of the
above structures.

The deslgner appears to have followed all tae
recommendationg of the foundation reports execept that
the approach fills appear to be seven or eight feet high.
The reports state that five foot approach f£ills will have
negligible settlement but make no statement on seven or
eight foot fills,

Hould you also consider pubting 14:1 slopes at
these gbructures if the slopes are rip-rapped with pre~
cast concrete slabs?

J.B, Curtis,
JBC/ ek Bridge Location Engineer.




‘ »w»ww greif
£gh

;9 @i&

&

%

P e B
4

& 5
£t

A e B B




M. AcRES &7 COMPANY LydiTED, CONSULTING ENC

ONTARIC DEPARTENT OF HIGHWAYS
Toronto, Ontario

REPORT
on

FOUNDATION CONDITIONS

PROPOSED CROSSING
HIGHWAY 401 AND WOOD CREEK
TOWNSHIP OF LANCASTER, DISTRICT NO. 9

WP 117-59

d.G. ACRES & COMPANY LIMITTD
Consulting Enginsers
Niagara Falls, Canada July, 1960




ONTARIC DEPARTMENT OF HIGHWAYS
Toronto, Ontario

REPORT
on

FOUNDATION CONDITIOCHNS

PROPOSED CROSSING
HIGHWAY 4Ol AND WOCD CREEK
TOWNSHIP OF LANCASTER, DISTRICT NO. 9
WP 117-59

Table of Contents

Introduction
Geology of the Site
Exploratory Work

Site Conditions and Soil
Properties

Design Considerations
Conclusions
Recommendations

Appendix A

Prograa of Work

Appendix B

Summary of Laboratory
Test Results

\ppendix € - Summary of Field
Vene Test Results

List of Plates

Appendix D



ONTARTO DEPARTMENT OF HIGEWAYS
Toronto, Ontaric

REPORT
on

FOUNDATION CONDITIONS

PROPOSED CROSSING
HIGHWAY 401 AND WOOD CREEK
TOWNSHIP OF LANCASTER, DISTRICT NO. 9
WP 117-59

Introduction ‘

This is a report on the foundation conditions

at the proposed Highway 401 bridge crossing of Wood

Cree.. in Lancaster Township.

Soil explorations were carried out by

H.G. Acres & Company Limited to determine the foundation

conditions for the bridge and its approach embankment.,
4 plan of the site is shown on Plate I.

The F.E. Johnston Drilling Company Limited
performed the drilling and soil sampling operations,
and Mr. R.J. Conlon of H.G. Acres & Company Limited
supervised the work. The field work commenced on
July 6, 1960, and was completed on July 19, 1960.
Laboratory testing of the soil samples was completed

in Aygust 1960.
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The results of the field and laboratory work
are presented in this report, together with our interpre-

tations and recommendations.

Geclogy of the Site

The site of the proposed crossing is in a very
flat lowland plain which extends about eight miles back
from the St. Lawrence River. The area is underlain hy
limestone bedrock at an undetermined depth. During
glacial times the bedrock surface was covered with a
variable thickness of till. This till is composed
mainly of sand and gravel with many large boulders.

After the glaciers retreated, the area was inundated by

the Champlain Sea and, in this marine cnvironment, the
till was buried beneath deposits of fine sand, silt and
clay. Subsequent uplift has resulted in the present
non-marine environment. Weathering and desiccation
have developed a stiff crust about ten feet thick on
the marine deposit.

Wood Creek, a meandering stream only about
four feet deep, has cut its channel in the crust of the
marine deposit. The strean is bounded by internmittent
marshy areas. It is doubtful 1f the stream ever was
much larger tecause there are no indications that any

characteristic stream deposits exist.
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Two diamond drills were used in the exploration

W OrK.

iy the stream bed.

Borings vwere made on both sides of Wood Creek and

For the borings in the siream bed, one

of the drills was mount~d on 2 raft.

In the marine deposit, the wash boring method

was employed and BX casing was used to advance the hole.

Two-inch diameter Shelby tube

samples were taken at

6-foot intervals after the general soil profile had been

established by sampling at 4-foot intervals in the initial

hole (No. 393-1).

Where possible., in situ vane tests
e )

were performed 18 inches below the lower elevations of

the Shelby tube samples, immediately after the samples

were removed.

oot

7}

b

tion tests were performed and
were retained. When boulders
casing could not be advanced:
hole (No. 893-1) was advanced
AX casing nine feet through a
bedrock was not encountered.

when they reached boulders or

be advanced in the dense till

vhen the till was encountered, standard penetra-

the split-spoon samples
were encountered, the BX
under these circumstances,
by diamond drilling with
succession of boulders but
A1l other holes were stopped
when the casing could not

without causing damage to it.




A total of eight holes were drilled and sampled,

and in each of these, vane tests and ground water Dbseryi

vations were made.

The program of work is given in Appendix A.

Site Conditions and Soil Properties

The site investigated is in a very flat lowland
plein. The general ground surface elevation is approxi-
metely 156 feet., The lend is used mostly for pasture or
is brush covered. It is poorly drsined with only a feﬁ
open ditches to carry surface water to Wood Creek., The

creek surface

[0}

levation is espproximately 152.2 feet.

The materisls which were encountered in the
exploratory holes are described in the attached drilling
reports, Pletes II to IX, inclusive. The soil conditions
are quite uniform in horizontal extent except for the
variable elevation of the surface of the till,

{a) - Cley Crust -~ This is the stiff, weathered and

dasiccated layer of the merine clay deposit. The crust
has a veriable thickness as shown on Plate I. However,
the trensition to the underlving deposit is at a uniform

elevation of approximately 1L7 feet. Therefore, the crust

does not exist in the stream bed,
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Within this lsyer, the soil has the following

average prroperties

e

69 per cent
32 per cent
42 per cent

Liguid limit
Plastic 1limist
Water content

i

vane tests were not performed bécause this s0il was too
Stiff to fail by this means. The natural undrained shesar
strength, determined from‘leboratory compression tests,
decreases from 2,000 psf et an elevation of 150 feet to
1,200 psf at an elevation of i4d feet. The sensitivities
at these two elevations are 2.2 and 3.0, respectively.
{b)_- Clay - This deposit is known as the Leda
Cley,; snd generally appeers to be homogeneous, although
some samples dc show stratification waen dried. The
depth of this deposit varies because of the irregular
surface of the underlying glaciasl till shown on Plate

T

i e

From the samples obtsined, this clay was found

Q

te have the following average properties:

0

Liguid limit = 75 per cent
Plgstic limit 31 per cent
Jater content 80 per cent

I

The natural undrasined shear sitirength wes measured by

means of field vane tests and laboratory compression tests.
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It was found thet the compression test results generslly
combined low strengths and high vzlues of failure strain
&s shown on Plate 311, vherees, it is known thet this
type of cley, if vndisturbed, should fzil st very low

.

velues of strain. Therefore, it is considered that

tively undisturbed ssmples, 2nd in these cesses the shear
strengtns obtained sgres closely with the vane test

results. The averaze natursl undrzined sherr strength
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sitivity of this clay indicsted b

5.8, but experience has shown that

4

sensitivities measured 2y this method sre generally lower
then those mezsursed in the Jazborstory. Unfortunately,

when remoulled in the laovoratory. the soil was too soft
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10r this reszson, the sensitivity coulid noi be determined.
It has been Suggested, however, that the sensitivity of
h

is materisl exceeds 1OG<1},

o2

vnsolidetion tests were run on this clay,

and the "p-e" curves zre presented on Plated X and XI..
From these data, it may be deducted thet the clay has
eXperienced overconsolidation even below the crust. The
curves ior the clay hsve the shepe characteristic of
sensitive scil and once the preconsolidstion pressure

is exceeded, thiz clay is very compressiblie,. The appa-
rent preconsolidation bressures have been estimasted and

the results are summarized on Plate XIiI. Sample dis-

turbance reduces the apparent preconsclidation pressure,

and because the laborrcory compression tests have in-
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le samples were disturbed, the
estimates of preconsolidation pressure are probably low,

(e) = Silt ~ A laver of siit from 2.5 to 3.5 feet

thick wss encounterad beneath the clay in holes Nos,

(1
Bden, w.J. and Crawford, C.R. 1957. "Geotechnical
Properties of Leds Clay in the Ottawa . -af Prog,
Lth International Conference on Soil lischanics,
Vol, 1. p.p. 22-27.
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893-1, 893-3, 8Y3-5, and 893-6. Since it was not observed
in the other boring., it probably is not continuous.

Vane tests in this nsterial indicate a lower value of
natural undrained snear strength than in the clay. It

is believed, however, that thece low strength vealues are

a result of high water pressures trensmitted from the
underlying till rather than the naturai consistency of

the silt layer. This hydrocstatic pressure condition

is more fully discussed in 2 subseguent section dealing
with ground water conditions.

{d) ~ Sand and Gravel Tilli - This till is a2 hetero-

geneous deposit of sand and gravel with some silt and
clay. In general, it is of medium density as indicated
by the N-values obtzined from the standard penetration
tests. It coatains many large boulders. An outcrop of
the till about one mile from the site was oxamined; here
the boulders were as much as 6 feet in diameter. Hole
No. 893-1 was advanced through the sand and gravel till
S feet until a bould»r was encountered; the hole was
then continued 9 feet by drilling through a succession
of boulders, but bedrock was not encounterei. Since
the drilling proved the existence of large toulders,

it was considered impractical to support the foundation

of the proposed structure on bedrock; and all other




@

exploratory holes were; therefore, discontinued when
boulders were encountered. The cores from the drilling
of the boulders in hole No. 893-1 indicated the boulders
to be limestone. :

(e) - Ground Water Conditiors - The elevation of

the free ground water surface in the clay and clay crust
is probably about the elevation of the surface of Wood
Creek., There are indications, however, of an excess
hydrostatic pre:tare in the underlying sand and gravel
till, and the observations suppcrting this conclusion
are presented on the boring reports. The most signifi--
cant evidence was obtained from hole No. 893-1. After
this hole was completed and before the casing was re-
moved, the water level rose to an elevation of 153.6
feet, which is 3.4 feet above the surface of Wood Creek.

After water had been pumped from this hole continuously’~"

for one-half hour, the level returned immediately to an
elevation of 155.6 feet. This indicates a permeable

agquifer as well as the excess hydrostatic pressure.

Design Considerations

(s) - Bearing Capacity

Road Embankment - The meximum height of the road

embankment is approximately 5 feet, and the load due to
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this embankment is 550 psf. If the shear strength of
the subsoil is taken as 850 psf, the bearing capacity
beneath the embarkment would be at least 4,400 psf with-
out considering an increase due to the surface crust.
Therefore, the factor of safety against a bearing capac-
ity failure benesth the embankment is greater than 6.5.
Bridge Piers - One method of supporting the
bridge would be with spread fcouings. The net bearing

pressure for a shallow footing on clay is given by the

following expression:

dpnet = 5(1 + 0.2 P) (1 + 0,2B) Su
B L

where: Gnet denctes the net besring capacity
of the foundation soil,

b denotes the depth of the base of
the footirz below the surface of
the ove. surden.

denotes the footing width.
denotes the fecoting length.
Su denotes the natural undrained
shear strength of the foundation
soil,
The base of the footings would be located where

the crust is thin or pun-existent and, therefore, an
average value of shear strength of 850 psf would be

applicable. 1In addition, to make allowance for the




possibility of scour by the stream, the value of D has
been assumed to be zerc. Applying a factor of safety
Sf 3 and a one-third reduction for eccentric loading,

the allowable uniformly distributed bearing pressure

can be calculated. A chert giving the allowable bearing

pressures for all shapes of footings is presented on
Plate XIV,

The bridge will be approximately 120 feet long
and 50 feet wide. Even if & centre pier were used, the.
total load on it would be approximately 1,500 kips,
and would require a footing having the impractical

dimensions of 60 feet by 24.5 feet., The allouwable bear-

pute

ng pressure would be 1,020 psf as shown on Plate XIV,
The alternative to spread footings for the

support of the bridge piers is bearing piles driven to

refusal in the course till underlying the marine clay.

However, due to the high sensitivity of the clay, a non-

[eN

isplscement type pile such as cast-in-place concrete

piles, steel pipe piles, or steel H-piles, should be used.

The cast-in-place concrete piles and the steel

pipe piles, would regquire the use of a steel casing. In

one type, a casing is advanced and the so0il cleaned out of

the casing simultaneously. In the other type. the casing
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N

s driven open ended and cleaned out subsequent fto com-
pletion of driving. If the latter type were used at this
site, it would be necessary to clean out the casing when
it had been advanced through the crust in order to pre-
vent the crust from plugging the casing, thereby con-
verting it into a full displacement type of pile. Such

2 piie might best be plsced by drilling sn uncased hole
through the crust prior to driving the casing., The
existence of hydroststic pressure in the continuous
aguifer of sand and gravel till might result in a blowout
in the bottom of the hole if either of these preceding
types were used. In order to prevent such a blowout,

the noles would have to be kept full of water and the
concrete placed by displacement of the weter. Such

3

hod slways leaves some doubt concerning the con-

{1

mat
dition of the bottom of the pile.

Steel H-piles heve very low displacements,
end their installetion and performance would not be

y

fected adversely hy the existing ground water conditions,

15}
bty

It might be difficult, mowever, to develcp the full

[¢]

apacity of such a pile in the sand =nd gravel till.
Some piles mizht come to rest on large joulders, whereas
others would be driven to refussl in the sand and gravel

till. Therefore, the cepacities of adjacent piles might
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vary markedly. It is impossible to predict accurately

the capacities of these piles and it would De uneconomical
to load test escn of them. However, H-piles driven to

a2 refusal of one-qusrter inch per blow with & 15,000-

foot pound hammer could develcp a working capacity of
approximetely 50 tons.

{b) - Settlement

Road Embankment - The meximum height of the roesd

smbankwent i1s spproximstely 5 feet., On the basis of
the laborstory consolidation tests, the apparent pre-
conscliidation pressure of the marine clay hss been

estimsted., Due t

Q

seaple disturbance, these estimated
values are probably low. However, the totasl applied
pressure at any depth including the embankwent snd fhe
existing oversurden will not eXceed these estimated values
preconsolidation. Therefore, only smell elsstic and

cons>2lidation settlements will occur, and these will

()]

take place primsrily during placement of the embankment,

Bridge Footings - Throughout the depth of the clay

layer, the overburden pressure plus the pressure due to
the ol~foot by 2k.5-foot spread footing does not exceed

3

the apparent preconsolidation pressure of the merine clay.

%]

This would suzgest thst spread footings, i1f constructed,

v to smell elestic and consolidation

o

ot

would 5Se subject on
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settilements of the soil. However, this conclusion is
dependent on the soil being undistrubed. The disturbance
to the scil directly beneath the footing by construction

operstions wizht ceuse significant but incslculable

{(a) ~ Fron the drilling work done st the site,; the
generzl soil profile consists of = surfece deposit of

msrine clay varving in depth from 31 to 50 feet. The

0
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oximeiely 10

surfece crust. Benesth the marine clay 1s a Coarse,

granular £ill containing many lsrge boulders. It is the

irregulsr surface of ihis deposit theil causes the varia-

(b} - The properties of the foundation soils are
(¢} - The 5-foot nigh embsnkment approaching the
bridge con be supported safely by tue foundation soils.,

The settlement of the embsnkment foundation will be

(&) - Calculations using the undisturbed properties

of the sensitive clav indicete thet spread footings 00
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feet by 2k.5 feet could support the bridge structure.
However, the size of these footings and the uncertainties
egdout their performance on the sensitive cley make the
use of spresd footings inadvisable.

(e) - The bridge can best be supported by bearing

piles of a non-displscement type The use of H-piles
would elirinste any ground wster problems that might be
encountered with open-ended piles and would produce

virtuelly no displecement of the sensitive marine clay.

>

decommendations

It is recommended that the bridge bde supported

on H-piles and that these be driven into the till to

develop & capacity of approximstely 50 tons per pile.




APPENDIX &

. Program of Werk

July 6, 1960 - Diszmond Drills No. 1 and No. 2 arrlvé& -
at the site. Holes Nocs. 893-1 and 893-2
wers commenced. :

July 7, 1900 - Holes Nos. 893-1 and 893-2 were contlnuedy
July 8, 1950

b

Holes Nos. 893-1 and 893-2 were cUrnle, } ,
Hole No. 893-3 was commenced. et

dJuly 12, 1960 - Hole Ho. 893-3 was completed.

July 13, 1950 - Hole No. 893-5 was commenced..

July 1%, 1960 -~ Holes Nos. 893-, 893-56 and 893-7 were
commenced. Holes Nos. 893-4 and 893- 5
vwere completed. e

July 15, 1960 - doles Hos. 893-6 and 893-7 were complété;

July 18, 1%50 - Hole No. 893-8 was commenced. <

July 19, 1950 - Hole No. 893-8 wes completed.

Summary of Time

Total Total

No. of Length Time '
Work Tvpe Holes (feet) Hours;ﬁ7
¥odified wzSh DOTINE seeesess 8 338 76

Diosmond Arilling ceeeeccesoos

Note: The drilling and ssmpling operations were per-
formed on en integrated exploration program
which inciuded the adjecent service road
(WP 188-60).




APPENDIX B

Summary of Laboratory Test Results

Water Liquid Plastic S e. S i

Hoie Sample Elevation Content Limit Limit n ~f Uy "
No. No. (Feet) % % % psf % Ksf St 2
893-1 1 150 41,7 68.1 3.6 1990 6.0 916 2.2 o
2 146 5he3 71.0 29.9 1219 106.0 402 3.0 g

3 142 82.8 77.1 30.9 1117 2.0 B30* . o

6 130 76.2 62.5 36.2 886 2.5 Bl6 - =

893-4 1 143 94.0  76.9 36.1 618 3.5 Bll - g
2 137 55.9 51.6 24,3 456 17.5 B2l - "

393-5 1 149 55.3 - - 1603 4.5 - - 2
2 145 78.8 - - 609 6.0 B2l - ]

3 139 75.7 - - 619 5.0 Bl9 - ]

4 133 77.7 - - 861 3.0 - - =

5 127 L2.7 ~ - 519 20.0 - - z

893-8 1 147 60.3 79.8 29.6 753 10.0 253 3.0 E
3 135 80.0 - - 628 5.0 BL2 - v

ey Failure strain.

Su, - Natural undrained shear strength.

u, —- Remoulded undrained shear strength.

St -~ Sensitivity.

832 - Number of shocks in liquid limit device,

When a remoulded sample was too soft for a compression test, the number
of shocks in the liquid limit device at natural water ccntent is given,
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APPENDIX ¢

-~

vummary of Field Vane Test Results

Undrained Shear otrength

_Pst
Elevation
Hole Xo. Feet §§§ural Hemoulded Sepnsicivity
893-1 13,7 51 222 3.8
138.9 1,056 259 b1
135,2 1,090 222 L,5
130.9 1,143 250 4,6
127.4 g43 250 3.8
123,k 1,055 195 5.4
1175k 1,055 1853 =7
11005 £36 3154 200
893-2 143.0 831k 222 3.7
137.0 907 185 L.g
131.0 852 250 3.k
125.0 307 203 4.5
1130 567 222 3.0
893-3 140,8 795 157 5.1
134,38 852 296 2.9
128,8 925 277 3.3
893 -4 137.7 888 268 3,%
132.2 777 20% 36
iz2g.2 S 185 5.1
119.5 o594 166 L,2
393-5 k2,2 1,082 208 4.0
1356,2 741 138 5.4
130.2 1,138 333 3.4
393-6 126,2 523 120 L,g
123.7 756 250 3.0
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Undrained Shesr Strength
Ps{

Elevation
—rlet

893-7 143,8
137.8
131. %
123,

893-8 13,2 778 203 e &
-
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Plate
Plate
Plate
Plate
Plate

I
ITI
v

Plate VI

Plate
Plate
Plate
Plate

Plate

Plate

Plate

Plate

VIII
IX

XII

XIII

XIV

NiAGARA F2LLS, CANAC

APPENDIX D
List of Plates

Exploratory Holes, Plan and Sectiaﬂ
Drilling Report, Hole I'o. 893-1
Driiling Report, Hole Fo. 893-2
Drilling Report, Hole l'o. 893-3
Drilling Report, Hole I'o. 893—%‘~
Drilling Report, Hole Fo. 893-5
Drilling Report, Hole Fo. 893-6
Drilling Report, Hole Yo. 893-7
Drilling Report, Hole !o. 893-8

Consolidation Test, Hole Fo. 893-1
Semnle Elevation 1%2,0 Feet

Cons.. ‘ation Test, Hole I'o. 893-1
Sample .. >vation 130.0 Feet '

Summary of Driiling and Testing
Results - Laboratory Tests

Summary of Drilling and Testing
Resultis - Comparison of All Tests

Footing Design Chart



CLIENT

H. G ACRES & COMPANY UMWEU - CQNSHLT!NG ENG!NE&R

Cptario Department o

PROJECT W¥ 117-39

SITE

Blghway 401 and Wood

NIAGARA FALLS, CANADA
DRILLING REPORT

¥ Fighways

Lreek, Lancester Twp,

JOB No

mw Na

i

893
w-z

SHEET m 1 or 2 T

DATE July, 1760

CONTRACTOR: #.E. Johnston Lrilling STARTEL  B.00 Am. Jalyé. e 60
«.mpm Anited FINISHED  &,00 Pm. duly 7, 19 60
METHOD SO Modified Wash ﬁm-ing CASING Diam.  BX and AX
OF . =
DRILLING.: ROCK Dlamond Lrill CORE Diam. AT
LOCATION:  IATRRE  Lhainage “05+76  ELEVATIONS: DATUM GLG
DEPARTURE 50 Feel Aight DRILL PLATFORM '
BEARING GROUND SUR" .. 155.9
INITIAL DIP 30 Liegrees ROCK SURFACE
OTHER DIPS BOTTOM OF HOLE 95.@ :
WATER TABLE 1534w
GESCRIPTION, COLQUR, CONBISTINGY, STRUC SampuE PENITRATION |-
DERTH SO TYRE TLRE, WATER ZOMTINT, FUASTICITY, COM : et B
PATINASS, WATER 1085 OR GAIN, ITC WG QIR | miEt | oEPw | KITD | DAONS * |
Feot S b An, EORRRE Y ed
QS0 Clay o iettlad, grey brosw, very o L L : -
slaff e el 2 1 sy
5.5 1T Slay Jlve-grey, homogeneous, o ~ ne
N ot omedinm Lo sofl o 2 . B, 2 9.5 Bar
; 10.7.1..35 | Pushed |
Vane Test | 12,2
o 3 .80, 2 13.5 . T
; 15.5.. .18 | Pushed |
Vane, Test 21720 R
) | 17.5. T
I 19,0, 18 | Pushed
I o i o 20&? o '
. ] . 5 8, 2 ., 2,5 |
- o i 1 - ¥ ?3_0 18 wﬂhﬁd
B  [Vane!Test | 25.0.
o e 6 1 B0 2 | 25.5] R
= | 27.01 18! Pushed
SAMPLING METHOD mﬁf?wwﬂ :
oA - SPUT TUBE £ - AUGER e PREERT ® -~ LIOTH BAG
B o RN WALL TUBRE F o WASH ﬂw TUBE G ~ PLIOFILM BAG
T o BISTON SAMPLER P o WATER CONTENT Tin I = DISCARDED
O - CORE SARREL G - GLASS Jjag
INSPECTOR J, Batleson A 4/ ﬁ i '
APPROVED ’ 4 ; wm s
LOGGED BY J. MacLecd

Plate TTa




CLIENT
PROJECT

LSATE

tnterio Department of

H. G ACRES & COMPANY LIMITED — CONSULTING ENGINEERS

NIAGARA FALLS CANADA
DRILLING REPORT

ilghways

W 117.5)

Eiphway BUY ard ook Greel, lancss

S

et el

e N

T

o

JOB No.
HOLE Mo

SHEET m

G Ao By §

Feet

&

1 -

s

i

3 v
.

Nayay Sﬂt ! mw :

i s e
&
&

oAl sore 831t apd clay

18 inches

epg

H
| e eoenem COMTME SQmaEtie r Amye |
! S weATEN ST S ) I

BT T A TER LD L Caoe §IC !
- . 4
& - s s .

.. H
. 4

homogeneous solt

gy . elerogenects, dense 4

Buccession up to st least .

E.
=

End of nole

i i
T - *

L% e g § ™
-

Eengtraiien Test :
ffhe walue given Lo the number |
of blows of a 140-1b weight

Lalling freely 230 inchos re- |

guired to advance the siandard
Sulit-spoon sampler © inches |
w the depth indicated, :

&
S-S

e

g

.10

Jm Tes&

w2

In.

m by

mmi‘eat
"/m\% Ca
. +

i H :
June Test

.
-

o

»
Aoeay

o

g

2325,

1358 1
3.0

‘weo |
LLe.s
R T
R A

893

893

2@;»2

T

gmmmamw
(SR

. Z&fnf& g

?2$;5 ik

e
L3 |

b ZQG

43,6 |

) Fushed

J dlods %

i 1 : i
: J‘“ seter Table boob o
(The eievation given was the | ‘ : ;
V ; eth‘:@mw glevation of the | ; i ]
§ : ;m cund water in the test hole . ; : ; |
.after the casing had been re- . ; 4 i
1 i moved, While the casing was i : . j
. \in the ground the grourd watern ! i
; ,elevation was 155.6 and re- | ! ;
‘ turned to this level even [ i ; i .
.after prolonged pumping. } ; ; ]
? ' 1 | i |

PYet o TTR




H G. ACﬁES & COM?ANY UMHEE’) - cmsumncs E‘NG&NEER

NIAGARA FALLS, CANADA
DRILLING REPORY

CUENT Ontarig Department of Highways o JoB Ne, :
PROJECT WP 117-59 | | | . Ko No. 393!:2
SITE Highway 401 and Wood Ureek, Lancaster Twp, 7 shEETNe. 1. ova‘,
CONTRACTOR. F.E, Jobnston Drilling STARTED 2,00 Pm  July 6, 1960 -
Company iimited FINISHED 9,00 P .M. iy 7. wm o
METHOD son.  Modifisd Waszh Baring ‘ CASING DIAM. BX . et
0‘ 'M‘h & b

DRILLING: rocx  Diamond lerill . CORE DIAM. ‘
LOCATION: ~-mwdupe Chainage 405476  ELEVATIONS: DATUM BSG

DEPARTURE 50 Feet Left DRILL PLATFORM :

BEARING GROUND SURFACE 156.,,0 -

INITEAL DIP 30 Degrees ROCK SURFACE

OTHER DIPS BOYTOM OF HOLE 100.0

WATER TABLE 153.5%¢ : i

) DECHIPTION, COACHN, CONTISTENCY, STRUC SAMPLE
GEPIN SO TrRE TURE, WATER CONTENT, PLASTACITY, COun
PACTNESS, WATER LO53 OR GATH, $1C Sy gy Py DEPTR |
Feet in. ..|.F%
Q |53ty Clay.| Mcttled grey browm, stiff . :
oy LBG 2 5.0
U SR O 5.5
6.0 _
6.5
2 - ¢ 2 10.0 1
1.3 jclay | Blue grey, homogeneous. 1.3 |
medivm to soft - ,
Vmeﬁ Test | 13,0
"""""""" 3.0 2 101 1
22,518 [Pushed |
R R Vane Teat | 19,0 |
- - & 5 2. 22,0 L
| 23,5118 |Pushed |
_ ~ _ IvVanel Tast | 25.0 .
) - sl 2 2801 RN ©
o 29.5_, 18 Puahed |
- Vamt}?gﬁt _131.0 |
SAMPUNG METHOD SHIPPING CONTANER
WA~ SPUIT TUBE £~ AUGER W~ INSERY R~ CLOTH BAG
B THIN WALL TUSE ¥~ WASK O - TUBE 5 - PLIOFIUR BAG
Lo BISYON SAMPLER P - WATER CONTENY TiN 1 - MSCAMED‘
D - CORE RARRES @ ~ GLASS AR

INSPECTOR  J. MaclLeod : é ‘/ :2 < éz ﬂ
T T o , APPROVED

LOGGED BY 4. Macleod
DATE July, 1960

¥iate TITE

R T R



TOCIENTY

CPROJECT

CHETE

H. G ACRES & COMPANY &ﬁMﬂED - CQNSC}HGNG, ™
; S MIAGARA EN%‘S CﬁMADA he

DRllli‘\Sﬁv REPORT

Cntarioc Departrent of llighways
WE 117-59

Highway G0L

PrE e

and dood Creek, Laneaster Tur,

HOLE Mo 593”2 e

KO0 PRI O R TG e
YomE e ATER TUmTE T e&m" S
PR TAAY WAt i

Sapin WERE

Feet

ﬁwﬁr, med d nm eimgiw. sm

st mmme s cpisines

. .+831% and clay, wne gravel
_ lconsists of dark angu},
- iizestons

,,,,,, N.‘:‘m o0 vy
- . .
. - 4
E ‘-v, * =
e “‘%P"

b A
@ "
r :
H .
L L

 _of blows of & 140-1b weight

,felling freely 30 inches re~ |
quired to advance the standard
*aditwsgam sampler & inches
Quc the depth indicuted.

Toe w,,;

e o)

e elevatlon given Tmiﬁ tie
secuilibrium elevation of tte

ground water in the test pole |

he valm &wm w Lthe mm;bﬁr e

SEUNS R U S S SR SEN,

S ——

P e

PR e

o T

A RATIEN

N

i jafter the casing had been : ; : . ;
: reroved., . i i i
: 1 : i ;
o ¥ j E ¥
¢ ¢ ; # H i
. ? 4 M M 2
i : i ! i
3 'S 4 % 4
i 3 § :
s H e E: 4 4 {
- + oo 4 ‘ :
2 : ; i 3 9
s f ! ; : ] :
! : i i i i
; i ; .
S ti - - - . 1 . .i 4 j( i
: b i i i i
: | ; { i i

Plate

T




H. G ACRES & COM?ANY UMI‘!ED — CONSULTING ENGINEER ,
MNIAGARA Mvs CANADA

PRILLING REPORT
Ontario Department of Highweys

CONTRACTOR: F,E, Johnston Drilling
Company Limited

STARTED 1.00 P,
FURISHED  11.00 & M,

JOB No.

July 8,

Jug 12,

3

CLIENT
proJECT WP 117-5% HOLE No.  893-3
SITE Hiighway 401 and wood Creek, Lancaster Twp, SHEET No. 1 OF 2

. 19\60_
1960

£ - CORE $aXRE Q@ - GLASSE JAR

METHOD SO Hodifimd Wash Horing CASING DIAM,
OF o
DRILLING: ROCK Diamonmd Drill CORE DIAM,
LOCATION: pamswee Chainage GO7+56  ELEVATIONS: DATUM GsC
DEPARTURE Tentreline DRILL PLATFORM
BEARING GROUND SURFACE 155,,8
INITIAL DIP 90 Degrees ROCK SURFACE
OTHER DIPS BOTTOM OF HOLE 100,0' '
WATER TABLE ‘
o PENETRATION
i | son e | et mASEITY, G yanPrS , rest
FAUTNESS, WATIR LOB3 OR Gam. 1T P L e DAY WD mw’ *
Feet In. | % | In..|.
Q. Siity _mywx@mm &rey hrown. medium B
to.ataff .. X 2 6.0
. 7.5
10 | Clay Blue grey, homcgeneous,
Jredium to soft 2 . 2...1.32.0 4. el
I~ 13.5.
; I Vane Test | 15,0 o &
.. _.Blending into pinkish grey. 13 . 80, .2 118.0.4 . .1 .
—jandi then blus grey. again 19.5..,.18  Pushed |
ﬁ«m@w Mﬂ. Vane Test | 21.0 | ,
RSO N Ts 1m0 2 g‘a R I
. 42040 | 24 Pushed
N - B t 1 27,0
) ) .1.30.0 |
: - B - 4 | . 131.5 18 [fushed .
- R C[FaneTest 33,0
) a ST e T 2 U360 T
~ . 37.5 118 immm B
! SAMPLING METHOD SWIPPING CONTAINER
i ®a - ST TURE - HWUGER N~ INSERT ¥ CLOTH BAG
| B THEN Weall TRURE F o WARSH 0 - TS8R 5 - PLHOFIIM BAG
Lo PHSTON SAmEIEY P WATTE CORTEMT ik AR W%A!‘U@D

INSPECTOR Nad. Comlon

{OGGED &Y E.J, Conlon

DATE

July, 13960

APPROVED ﬁ' A/ Qﬁwwma oy

PLate IVA

L roEm




c‘,m‘?m
PRO}EC?

SITE

mm@mm AL, ¢AMAmA
DR!‘.’L&MQ REPORT

Ontarlo LDeparimert o Highways
WE 117-5%

Highway 401 and Wood Ureek . Lancaster Twp,

223 5474

ST LG . e
ST B
AR G

SRE wwEE Sk owmow L g

Faig T er

Pad ik 5

g g g e

, 1 “with some dark
,ﬂ@l@" A@egﬂwge gravel .

B

PR —

S

+ +
13 T
5 ¥
i »

t
H i
- i 1

:ﬂ.,wﬂm.fm, ﬁim, mﬁ “”"«m
Jdensity witn 1ittle gravel

4

ne velue giver to the nunber

T Ylows of w lwdeln welght

) } fahing, freely 30 inches re- | ; : 4
.quired to advance the standard, . . s
+8plit-spoon sargler & inctes | | ] i Loty
th the depth {ndizsted. § ' ) i e
i . : ’ L

i A i |
* ! f o
S
B i H
! i : ‘«
! ; ; § e
: ] H L
§ i i
: ; i i W
i R ! i
MR R S
: : : 4 3
i : 1 :

Flate 113




H' T ACRES & COMPANY LIMITED — CC

Ontaric Department of Highways
PROJECT WP 117-59

CLIENT

— CONSULTING
NlAGﬁ-RA FA&LS CANADA ik

DRILLING REPORT

LOGGED BY R.d. Conlon

DATE

SITE Highway 401 and Wood Creek, Lancaster Twp.
cONTRACTOR: F.E. Johmstonm Drilling STARTED  9.30 A.m
Company Limited R FINISHED 3,45 Pm.
METHOD SOt Modified Wash Boring CASING DIAM,
OF ‘ :
DRILLING: roCx Diamond Drild CORE DIAM
LOCATION:  dAsviohusides Chainage ﬂaosmb* ELEVATIONS: DATUM ase
' DEPARTURE 50 Feet Left DRILL PLATFORM
BEARING GROUND SURFACE 145 .2
INTIAL DIP 90 Tegrees ROCK SURFACE
CTHER DIPS 8OTIOM OF HOLE 116,2 i
WATER TABLE ~ 152.2%*
DIKRIPTION. COLOUR, CONBISTENGY, $BUC- b By g
DF# N e vepl TURE, WATER CONTENT, PLASTICITY, £0W. -
- PACTHESS, WANER LG5S OR GAIN, ETC, NO. RS | s DRPTH
W@ﬁ ke 0 Tt
0 . Wasor AR &
3 [Clay . . |Creek bed. blue gray. heme- | | 1 o
S— gemecus . soft to medium L.iBQ L . 2 8.0
Nane Test 1.5
2 B0 2 14,5
16,0
5 ) Vane Test __ 18.0
,,,,,,,,,,,,, - TR 5%
et e e j ; " ?? 0
) i} | [Wane Test | 24,0
) 4 B0 | 2 | 26,2
i ‘ 1277
o Vane Test | 29.7
30,0 | Sand and | Grey, medium density,. with |
Gravel | some silt and clay R
SAMPUING METHOR SHIPPING CONTAINER
A e BRGT TUSRE £ AUGER N~ INSERY # — CLOMT 846
B THON WALL TUBE F o WS O~ JUDE 5 ~ PLIOFILM BAD
L~ PRI SAMMER P - WATER CONTENT TIN Z — DT ARDED )
D o~ CORE BRARREL @~ GLASE jaR
INSPECTOR Jd, Batesom '

APPROVED ﬁ A/ MM

July, 1960

Plate VA




M. G. ACRES & c.cmmm LIMITED

DRILLING RE

CLIENT Ontario Department of Highways

| PROJECT WP 117-59

&

- . o PRSP TORIR LM e 4
pEEie oy I TeRE PRl WATER COMTENT Gia 0 e
AHCTMEL  watll L.@&.A S I R

e st 0 5 g ok

" ‘””jmﬁ of hole_

.The value given. E’n the number
Lof blows of a 140-1b weight |
falling freely 30 inches re- |

- +8plit-spoon

o me e Khe elevation g.’wm is the
bow o . ....surface of Wood Creek,

MNIAGARA Falts, CANADA

Higiway 401 and Wood Creek, Lancaster Twp.

. Iquired to advance the standard,

sampler 6 inches | |
.30 the depth indicated. . .| |

CONSUHQNG ‘ENG!NESR :

poﬁw

JOB N,

HOLE No.

SHEET Ng. 2

b g b e i

R e o g
| i
SR S - SR - il
i .
- e i
- S . e [
[ o - & <
e o o ol g
. b i o
B o i 5
4 A H i 4
e i ¢ ‘ i
] ] 1
e ] - kN 5
j W i
i @ : i
{ f 3 ¢
v‘i“ * i
1 5 i i
- ol - i el
b oy - " kS
: i

+
#
e

=
PP

-

i

i +

. .

4 - - — +

: + 3
: 3 e i
H i
e . - o

b

-

PP SUTEPOR S PP
B
R

o SR A
P

A A O e

SR SSIUD SRS SR S

bl i it e i i

i o b e i o e

L e 5

oo i g




H. G ACRES & COMPANY LIMITED —

DRILLING REP

CuenT  Ontaric Depsrtment of Highways

PROJECT WP 117-59

SITE Highway 401 and Wood Creek, Lancaster Twp,

F.E. Johnston Drilling
Company Limited ,
SOt Modified Wash Bm'.r%

CONTRACTOR:

METHOD
OF

ORILLING: ROCK Md mrm

sl Chainage 404430
DEPARTURE 50 Feet Left
BEARING

iNITIAL DiP 90 Degrees
OTHER DIPS

LOCATION: ELEVATIONS:

ONSULTING ¢
NIAGARA FALLS, CANADA

ORTY

STARTED 2,45 P ..
FINISHED 4,30 P.M.

CASING DIAM.
CORE DiAM,

DATUM
DRILL PLATFORM

ROCK SURFACE
BOTTOM OF HOLE
WATER TABLE

HoLE ﬁbi

 SHEET Mo

July ‘13.

July 1’*-;

'GROUND SURFACE 52,7

12.07

omNe. 83
,‘{'393_5

1 oF 2,1 f

w60
wéo

LELWATON. COUOUR, CONTISTERLY, STRUL.

el TTRURE. WATER CONTENT, FLASTITITY, COM.

SO 1eRg

G homFyE

PATINESS, WATIR (055 QR GaiN, ¥IC

AL p 174 ]

DEPTH

Silty Clay.

Feel
)

_{ottled, grey browmn, stiff | |
with small fine sand imclusions 1

In,

L

I

-3 . |Bar

S

&6 Qlay

Blue grey, homogeneous,

ipedium Lo soft

75

0.

RO i e

- Blending into pinkish grey f , ,
.iand then blue grey from 10 L3 LR 2 WS oo
10 11 feet | 15.0 | 16 _|Pust
VWMWM_&_S S
Ty _uiBo | 2 195 1
B W B S ¥
Yane Test | 22,5
. o 1 sie | 2z l255. 1
- 27.0_ 17 |Pushed |
7.0 |sut Grey, soft 6laQ | 2 2723 ‘
. . J&?gﬁ 4 et
SO TS S et 28: ‘Bﬁi’n Bmhwa,

SAMPLING METHOD
Ao SPLIT YUBE

% - THIN WALL TulE

C -~ BISIC  SAMPLER

0 - COR. RARREL

N~ INSERT
Q —~ TUBE

P oo WATER CONTENT TN
G — GLASS JAR

SHIPEING CONTAINER

R = CLOTH BAG
S - PLIQFILM. BAG

T~ DASCARDED

Rod. Conlom
R.J. Conlon

INSPECTOR

LOGGED BY
DATE

APPROVED Ia é/ z-wl@lh‘/;

July, 1960

Plate U1k




CLEEMT

L PROIECT

M. G ACRES &

COMPANY NL. iTE
Ml A AR ua‘"& d‘:AM&@A

DRILLIN G REPORTY

Onturio Ueportment of Highways

WE 11757

Bighway 401 and Wood *&rm,, mmstw Toze

~—p

B RSN P et
HuEE. WOATER PO TimT

_Grey neterogencous of medium
d@mi%y with some ailt amd
&9}& e ;

"S-

— o e e

End of hole _

) Jm yalue given 1o ‘the nuvber |

40f blows of a 160«1b weight
mlllm h'eely 30 inches re.

;V_{quirw m advmm am atmvdaM
_ tc the depth indicated,

+5plit-spoon sampler 6 inches

__completed the ground water | .
.a3eeped out on the growsd P . .
surface, G ; i ]
: - - i N H
. . . i
i W i W % i
i i E . 5 : 3
oo i 3 4 i # 4
i ] ‘é 5 . ¢
> 4 4 2 3 g
4 b : . ; 4
’ b 4 " i » & e
4 . r RS B = ;
1 b i ; 3 ;
b - o ‘ . 4 e
» « i i ; 5
i i H . . ' ; N
¢ : i i i
i I . 3 i H i
3 , 'S * 4 - i ,3
! : i [ i : : !
: + e . . ; : i
F v 3 . - + H i
‘f' ! ; 3 . . 7
i i : i , .
= 13 . . - ¢ o
F ;- . s : : : :
. A & . H 3 > i :
H i 4 . . i
. i & H P « 5 %
£ ‘ : , ) |
: & : 4 : 1
H i X i :
} 3 * i : 1
- ot ¢ e 1 b
H ¢ : i r

The elevation sgismz is the
JAurface of Wood Cresk. .
Jowever, when the hole was .

WAL TN B WERTER D S e e o L

o s i e 5 ol g i

‘m»«swmuu mc,mﬁm

JOB e

HOLE Nor

‘“H%W ’M@

i; 893”5' -
z f;’&if 2 =

L f;w.
145

‘*‘?’W .




MIAGARA FALLS, CAMNADA

DﬂilllNG ﬁﬁl‘ﬁk?
cugnT  Ontario Department of Highuays

PROJECT WP 117.5%

H G ACR&S & C%PANY LIMITED — CQNSUHBNG\ENQ!NEER

303 Nm i

SETE

CONTRACTOR,

ME TR,
05
DRILLING:

LOTATION,:

dighosy 401 and Wood Creek, Lancaster Twp,

F.E. Johnston Urilling
wompany Limited

SO Fodified Wash doring

ROCK Aamomd Dwril)

ssdvone: Chalnege A05-00
DEPARTURE 54 Feel Aight
- ARING

INITIAL DIP 50 Uegrees
OTHER DIPS

ELEVATIONS:

STARTED 4,15
FINISHED 1,30

M,
P
CATING DiAM,

CO% DIAM,

DAT UM
DRILL PLATFORM

GROUND wmmcn%.z

ROCK SURFACE

BOTTOM OF HOLE 113«2

WATER TABLE

SHEET No 1 m ('
'31‘” 1/3#.

July :Lfn
ﬂx :

9 &0
e Eﬁc

G5e

152,200

ERTW

DRSRIPUIN COOWR CONSISTERGY, STRUC.

Tiig TRE, o TER SONTENY, PLASTICITY, CTm.

RN N B

PRACTNESS, WwWATER (1O QR GAIN, FIC

LLL2 S B2k

DR

o

atar

- urm}'wbgd, B ot PO

_ genec 5, soft to mumm

& 17

8.5

__The {irst two attempts to obe|
-talp samples with the thim

12-‘5

a0 Iy w;; 1

_.,3tone or cther object heing

,.,;W#miﬁm& of the tube.

- {.W,M,,?

L17.5

19.0

T

-
1

Wnite with some small angular,
4pebbles, medium depsity ...

8

) ) Vam Test

_.Vane. Test

22,0 |

O

24,5

P

46.5
2,»..2?@5

izt oo

i

B

- PLETON SasPLER

R INEERY
B owWATER

SHIPPING CONTAINEL

TORTENT TN

@ GAAEE JaR

& - CIOTH 845
5o PLIOFIM BAG
I - DISCARLED.

INSPECTOR

LOGGED BY

DATE

APPROVED Ia 14/ ? M“M

Julj .

1980

Plaka WTTA




R H. G. ACRES & COMPANY LIMITED - CONSULTING eNGh

Grtaric Department of Higlways

WE 117-59 ,
17K Highway 401 and wWood Creek, Lancaster Twp,

NIAG ARG FALLS, CANADA
DRILLING

i R 1 i fRwE

REFOR!

,jmm ;

ORI SRR TGN
Tigies. R TER TR D

P ml Ll wRTEE LR O

i o U R SOt PO N SO SR AT i a . .
J@E’&,{ h@mgwema soft cone
tad

T pa £

51,0 Sang and
,.%@my&

e o v

"Gm heterogeneous of medium |
dmgsitﬁ with some aiit and
Q ey

. — PO
"mgm,vgmeﬂgivm w the mmbcr ,
_biows of a 140-1b weight

mgﬁ Table

The elswation g&.vm is the

- J8urface of Wood Creek.
However, the water level rose,

to an elevation of 15%.2 in

;the casing after completion

of the acle,

__falling freely 30 inches re- . | |
L quired to advance the s”s‘.&nﬂaﬂi
__isplit-spoon samgler 6 inches | ‘
vibo tbhe derth indiowied. . L.

* 4
L 4 %
: )
- *
e 4 i
i e s o+
¢ E : ;
- " ] 4
i : 5 i
L ¥ M i
- i I A a
- > 4 . 4
; % !
\ i I i
i . .
% " vg “
: i
- -
4
4

+ +
S Y S

oot

|

b A e

USRS S

-

PR

s

S o sathe SR

e S0 PRNRUR L o +

" R e isn b




‘H. G. ACRES & COM Y LIMITED cc:nsumﬂe
; Gl MAGARA FALLS, CANADA Lo

BRII.LING RGPO&Y

cuenT  (ntaric Department of Highways jos m :

PROJECT WP 117-59 B : ST HOLE Nm

CONTRACTOR:  P.E. Johnston Lrilling STARTED 4.30 FP.m duly m
Comgany Limited FINISHED 4,00 P .m. July 15,

METHOD SO Fodified wash Boring CASING Diam. 3K
Of

DRILLING. RrOCX Ihamond Drill CORE DIAM.

LOCATION:  wemwpse Chalnage 402450  ELEVATIONS: DATUM : GsC
DEPARTURE On Centreline DRILL PLATFORM
BEARING , GROUND SURFACE 156.8
INITIAL DIP 90 Degrees ROCK SURFACE

WATER TABLE

837
SITE ﬁmh«mf Ll and Wood Creek, Lancaster Twp, . ' SHEST Na 1 mf

OTHER DIPS BOTTOM OF HOLE 115.8

. B DERECRIPTION, COLOUR, CONSITTENCY, STRUC YRy
RERIR 30U et TURE, SATER CONTENT, BLASHICITY, T0M

PACTNESS, WATER LOSS OR GAIN, I1C. o Tree T e P

anxycmmmma,mqmmfmnr ’fa: ) F
b yvery sEALL with some small 1 BO

send inclusions T K T

Jlue grey, homogensous,

T Tmedinm %o soft T 12 B0l

L Bmm@.w mand . Van é
R T . athen bhlue zrey. %ﬁn from 14 :

to 15 feet ; I S N O

3 Bl 2 6.0

g

S S SOM | SV JCH BT

JNE R m;. Ieat;;;,"] 19.0

22,0

b 20

T T vaneiTest | 25,5

o T s T 2 T

[vane et [ 30

SHIPPING COMTAINER

Mol

* A e SRUET Nrw‘ E - AUGER - INSERT ® - CLOTH 8AG -
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PRESSURE , TSF

QVERBURDEN PRESSURE — R, s 0-39TSF
CONSQUIDATION PRESSURE-— P =21i.8Z TSF

NATURAL WATER CONTENT 82.2% e
LOADING INTERVAL 100% PRIMARY CONSOLIDATION |

SAMPLE No. 893-80-3
TEST No 893.-9.-1

TEST DAYE AUGUST 17,1980
TESTED 8Y R.L.

H. G ACRES & COMPANY LIMITED

CONSULTING ENGINEERS
HAGARA FALLS CANADA

CONSOLIDATION

ONTARIO DEPARTMENT OF HIGHWAYS

TEST

HOLE Mo 893 -1 SAMPLE ELEV Mz.p‘[
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DATE AUGUST,1960 |
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