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A '? . . DEPARTMENT OF HIGHWAYS UNTAHI"
g

5 MEMOCRANDUM
- Ta: Mr., A, G. Stermac, Faom: DBridge Section,
@ Principal Foundation Engineer, Kingston, Ontario.
Downsview, Ontario,
ATrention: Dare: Jdune 18, 1970,
Qur Fi.e Rer. In rEPLY TO
SusseeT: W.P. 36-66-13, Site 31-292,
Highway 34 Interchange Underrass, i
Highway 417, District 9 - Ottawa Ja /0 -57

We are sending you herewith two prints of Bridge Site
Plan E-4696-1 on which we have marked the proposed
location of the above structure., Also enclosed are two
copies of your Field Reconnaissance Report.

We would be pleased if you will make arrangements for
the necessary roundation investigation and to have your
report, the scheduled date for which is Auvgust 26, 1970,

A, VanDalen
For: T. C. Kingsland
Regional Bridge Planning Engineer

AV /TCK/hl
Encls,
c.c. (with encl.)
Bridge Office Files Section (Mr. S. McCombie)
c.c. Mr, R. Forrest




FOR

wp no._36 56-13 wicuway no. 417 oistrict___ 9 site rian no. Bo46896-1  peorie no.
RIVER CROSSING []  GRADE SEPERATION RR.X. [1  OTKER (SPECIFY)

FtEli RECONNAISSANCE REPOZR _, ., R0
REWIIRED B8Y FOUNDATION SECTION | Sl oS 5\/‘7 ‘

ALTERNATE ZICHEME {IF ANY)

EXISTING SITE CONDITIONS

DESCRIPTION :
TOPOGRAPHY :  MILLY [J ROLLING [J VALLEY O GULLIED O FLAT K
VEGETATION: TREES [ BRUSH O GRASS Kl swamp O FARM CROPS & CLEARED [J
SNOW COVER: 0"-6" 6"- 12" (O >12" 3
ROCK QUTCROP {SPECIFY LOCATIONS) None

UNDERGROUND UTILITIES UTILITY COMPANY

TELEPHONE NO. FOR DEFINITE LOCATION
Ottawa Gas

h b W N -

EXISTING STRUCTURE(S): N/A

FOUNDATIONS : SPREAD FOUNDATIONS O SiZE ELEVATION{S)
pues 0O TYPE LENGTH{S)
DESIGN LOAD TSF. ____ ___ TONS/PILE
CONDITION OF STRUCTURE

APPROACHES : cutr O FLL O  SiDE SLOPES

aerms ves [ No O

OTHER OBSERVATIONS {USE BACK OF SHEET TO DESCRIBE ANY FAILURES
EXISTING APPROACHES & STRUCTURE, ETC.)

ACCESSIBILITY
15 STRUCTURE LOCATED ON D.H.O. RIGHT OF WAY 7 YES NO O . ¥nNoO,
i HAS PERMISSION BEEN OBTAINED TO ENTER PROPERTY? YES [0 NO O IFNO,
PROPERTY OWNER(S):

iN AREA, PAST PERFORMANCE OF

NAME ADDRESS TELEPHONE NO.
1
2
3
4
WHO WILL OBTAIN NECESSARY PERMISSION ?
HAS SITE BEEN SURVEYED & STAKED ? YES B8 NO[3 IFYES,DATE OF MOST RECENT SURVEY 1970

Will CLEARING BE NECESSARY TO ENTER SITE AREA? VYES [ NO &
IS SITE ACCESSIBLE TO WHEELED VEHICLES ? YES ~wo O

IF RIVER CROSSING :
WilL A RAFT BE NECESSARY ? YES {0 wNO O] IF YES, GIVE MAX. DEPTH OF WATER

CURRENT :  SWIFT [J MODERATE J stow O

DRILLING OPERATIONS Hayling distance less than 1 mi.
NEAREST SOURCE OF WATER {GIVE HAULING DISTANCE, if kNOWN )Culverts under Hwy, 34 south of site.

F1.

ADDITIONAL INVESTIGATION REGUIRED FOR THE FOLLOWING PURPQSES :
ALTERNATE SCHEME : vES O no O IF YES, SPECIFY

HYDROLOGIC REASCNS : YES O NO [O 1f YES, SPECIFY [ SCOUR, ETC.)

REMARKS
NEAREST AVAILABLE ACCOMODATION - Hawkesbury - Normandie Motel on Hwy. 34

OTHER COMMENTS:

DATE June 18, 1970
9
REGIONAL BRIDGE 9PB¥&s ENGINEER

A, VanDalen for T.C. Kingsland




DEFARTMENT OF RIGHWAYS ONTARID

Twp. of Lochiel ~-- Co, of Glengarry { ﬁza\'Q\.~¥“

District No, 9 (Ottawa)
¥,0., 70-11059 - W.P, 36-66-13

Attached, we are forwarding to you our detailed
foundation investigation report on the subsoil conditions
existing at the above structure site.

We believe that the factual data and recommendations

centained therein, will prove adequate for your design
requirements, Should additional information be requirsd,
please do not hesitate to contact our Office.

AGS/MdeF A, G Stermac
Attach. PRINCIPAL POUNDATION ENGINELR
cc: Messrs. B, R. Davis

Tregaskes

farren

Markiewicz

Callaghan

Ernesaks {2}

Kingsland (2)

Gruspier

Singh

by &y 3 5 Oy U0 & b
L ]

0Oy E e
[

L . L]
¢« & ® [ ]

-
L]

Foundations Files
Gen, Filles

Y P “i‘}'
MEMORANDUM 2ily Tl
“To: Mr., B, B, Davis, From: Foundation Secticn,
Bridge Engineer, Materials & Testing Office,
Bridge Office, Reoom 107, lLab, Bldz.
Admin. Bldg.
ATTENTION: Mr., S. McCogbie Darte: September G 1970
Our FiLe Rer. In REPLY T3 ii;g"_}‘ i ‘5555}5
Iy
SussecT: Con 7 ’?? - 196
FOUNDATION INVESTIGATION REPORT
For
Proposed Underpass Structure at the e
Crossing of Hwy. #34 and Hwy. #417 r%w@M«M“”'&é&
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FOUNDATION INVESTIGATION REPORT
For
Proposed Underpass Structure at the
Crossing of Hwy. #34 and Hwy. #417
Twp. of Lochiel -~ Co, of Glengarry
District No. 9 (Ottawa)
W.0, 70-11059 == W.P, 34-66-13

1. INTRODUCTION:

The Foundation Section was requested to carry out
an lnvestigation at the aforementioned underpass structure
crossing. The request was contained in a memo from the
Eastern Region Bridge Section (Mr. T. C, Kingsland, Regilonal
Bridge Planning Engineer), dated June 18, 1970, An investi-
gation was subsequently carried out by the Foundation Section
to determine the subsoil, bedrock and groundwater conditions
at the site,

This report contains all the factual data obtained
from this investigation, together with recommendations per-
talning to the foundations of the proposed structure, as well
as the stability and settlement of the approach embankments,

2, DESCRIPTION OF THE SITE AND GEOLOGY:

The site is located in the vicinity of existing
Hwy. #34, about 7 miles southwest of the Village of Vankleek
Hill, in the Township of Lochiel, County of Glengarry.

In the immediate vicinity of the site the terrain is
gently undulating in relief between about elevations 236 and
250; in general, the ground surface lncreases in a northerly
direction., The land is cultivated and is being used for farming
purposes,

Existing Hwy. #34, which has 2 paved lanes, is carried
on 2 £ill which is superelevated about 4 feet above the surrounding
land.

LR B A J 2
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2, DESCRIPTION OF THE SITE AND GEOLOGY: (cont'd.) ...

The site is situated on the southern boundary of the
physiographic region known as the "Winchester Clay Plains",
The predominant stratum throughout this region is composed of
a marine clay deposited by the Champlain Sea. The clay, which
is encountered at a shallow depth below ground surface, is
generally of the order of 10 to 25 feet in thickness. The clay
is underlain by a competent glacial till sheet, which in many
localized areas, protrudes to within a few feet of ground
surface,

These overburden deposits of clay and glacial till
are underlain by black shale of the Collingwood formation,
Ordovician Period,

3. FIELD AND LABORATORY INVESTIGATION:

Nine sampled boreholes, all of which were accompanied
by a dynamic cone penetration test, as well as an additional
cone test, were put down during the course of the field study.
The borings were advanced by means of conventional diamond drill
rigs adapted for soll sampling purposes.

Samples of the overburden were obtained in a 2" 0.D,
split-spoon sampler, which was hammered into the ground in
accordance with the specifications for the Standard Penetration
Test., The dynamic cone penetration tests were advanced using
the same method. In addition, samples of the cohesive stratum
were obtained, where possible, in 2" I,D, Shelby tubes which
were manually pushed into the soil. Where practical, in-situ
vane tests were also carried out within the cohesive subsoil to
determine the undrained shear strength and the sensitivity of
the clay., Bedrock was proven in 8 of the borings by obtaining
either BXT or AXT size rock core samples,

The groundwater level conditions across the site were
determined by recording the water levels in the open boreholes
during the course of the investigation,

W
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3. FIELD AND LABORATORY INVESTIGATION: (cont'd.) ...

The locations and elevations of all the boreholes,
together with estimated stratigraphical sections across the
site, are shown on Drawing No., 70-11059A. The surveying was
carried out by personnel from the Kingston Regional Engineering
Surveys Section. All elevations were referenced to a Geocdetic
datum,

All the samples were subjected to careful visual
examination both in the field and in the laboratory. Following
this examination, laboratory testing was performed on selected
samples to determlne the engineering properties of the various
soll types, namely:

Natural Moisture Content
Grain-size Distribution
Atterberg Limits
Undrained Shear Strength
Consolidation Testing

The results of the laboratory testing are plotted on
the Record of Borehole sheets and summarized on Figures #1 to L,
inclusive, all of which are contained in the Appendix of this
report.,

L, SUBSOIL AND BEDROCK CONDITIONS:

,1) General:

The surficial stratum over the majority of the site
is composed of a2 firm to very stiff compressible marine clay.
Tne overall thickness of this stratum varies from 5 feet to
21 feet, belng most extensive in the southern portion of the
site. The cohesive stratum is underlain by a competent,
basically granular glacial till.

In the extreme northern portion of the area investi-
gated, the cohesive stratum is absent - here the glacial till
deposit protrudes to within about 5 feet of ground surface.

L L"
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4, SUYBRSOILL. AND BEDROCK CONDITIONS: (cont‘d.) coe
b,1} General: {cont'd.) ...

Shale bedrock is present beneath the overburden
deposits, at depths of between 33 and 42 feet below ground
surface.,

The stratigraphical sections, shown on Drawing No.
70-110594A, were inferred from the borehole data as illustrated
on the Record of Borehole sheets.

Following is a description of the different soil types
encountered from the ground surface downward.

4,2) Surficial Deposits:

The terrain in the area is covered with a mantle of
topsoil approximately 12 to 18 inches thick.

In the northern portion of the site (refer to B.H.,'s #1
and 8) the topsoil is underlain by a 4 to 5 feet thick deposit com-
posed of a compact to dense silty sand wiix a ftrace of clay and
gravel,

L,3) Clay to Silty Clay (Sensitive):

Over the majority of the site the topsoil is underlain
by a stratum of brown to grey clay to silty clay with a trace of
sand., The overall thickness of the stratum ranges from 5 feet
to 21 feet, being most extenslive in the southern areas. The
upper 5 to § feet of the cohesive stratum has been desiccated
forming a crust., Throughout the stratum there are random seams
of sand up to 2 inches thick,

The engineering properties of the cohesive subsoil, as
determined by field and laboratory testing, are summarized on
Figure #l, 4 brief resume, presented in tabular form, follows:

¢ e 9 e 5
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. SUBSCIL AND BZDROCK CONDITICNS:

4,3)

Clay to Silty Clay (Sensitive):

(COnt’d,) e

{(cont'd.) ...

Identity Tests:

Bulk Density (3
(p.c.f.)

Liquid Limit {wg,)
(%)

Plastic Limit {wp)
%)

Ratural Moisture Content (W)

Liquidity Index {(IL})

Consolidation Characteristices:
Initial Void Ratio (eg)
Compression Index {Cg)

Degree of Preconsolidation
(pes.t.) (Py-P ")

Undrained Shear Strength (Cy)

(postfe)
1) Pield Tests
2) Lab, Tests

Sensitivity: (S)

Lower Zone Desiccated Zone

Standard Penetration Resistance {'N?)

Testing: (Blows/ft.)

Bange (A%€.) "Ranse  (Ave,)
98 -105 (103) 113 - 115
58 - 76 { 70) 78 ang 88;
)N
24 « 31 ( 25) 26 and 32§ -
) o
51 - 76 ( 355) 55 and 625 o
)
0.6 - 1.0 (0.8) 0.5 and 0,6)
1.8 g - 2.45% —
0.9 ; §! 2.1 3 53
) ) 7
5,300} 2,200)
650 - 1,600 1,550 - 2,850
600 - 1,400 -
L . 22 (9) 5« 6
- 9 =26 {15)

L A 6
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4, SUBSOIL. AND BEDROCK CONDITICNS: {cont'd.!) ...

4,3) Clay to Silty Clay (Sensitivej: {cont'd.) ...

The Atterberg limit tests are alsc plotted on the
Plasticity Chart, Figure #2. These results indicate that
the material is essentially inorganic with a plasticity in
the high range.

The consistency of the upper desiccated zone varies
from stiff to very stiff, while that of the lower zone varies
from firm to stiff,

The consolidation characteristics of the stratum
were determined by carrying out twe laboratory tests, the
results of which are shown as Void Ratio vs, Pressure plots on
Figure #3. The results of these tests indicate that the co-
hesive stratum is preconsoclidated by about 2,000 to 2,500 p.s.f.
in excess of the existing overburden pressure. In the upper
desiccated zone, the degree of preconsolidation is in excess of
5,000 p.s.f. The relatively high values for the initial void
ratio (eo) 2nd the compression index (C,) compare favourably
with those of other cohesive deposits in this area, and are a
further indication of the sensitive nature of the stratum,

b, 4) Heterogenszous Mixture of Silt, Sand and Gravel -
Trace of Clay {Glacial Till):

Over the majority of the area investigated, the
cohesive stratum is underlain by a compact to very dense {'N°®
values 23 to 200 blows/ft.) glacial till., In the northern
portion of the site (refer t. B,H,'s #1 and 8), where the clay
is not present, thes glacial till protrudes to within 5 feet of
ground surface. The thickness of the deposit varies from
12 feet (B.H., #7) to 38 feet (B.H, #8). The glacial till is
primarily granular in nature - i,e,, composed of silt and sand
binding gravel, There are localized random cohesive zones
throughout, however, where the matrix is composed of rlayey silt
binding sand and gravel, Uccasional fragments of shale gre
present throughout the deposit, Grain-size distribution testing

LRI -2 7
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i, SUBSOIL AND BEDROCK CONDITIONS: (cont'd.; ...

L.,4) Heterogeneous NMixture of 3ilt, Sand and Gravel -
Trace of Clay {Glacial Till): (cout'd,) ...

was carried out on typical samples from the deposit; the results
are plotted in envelope form on Figure #4.
k,5) Shale Bedrock:

The glacial till is directly underlain by bedrock whieh
was proven in 8 boreholes, by obtaining from & to 21,5 feet of
either BXT or AXT size rock core samples, Over the site the

bedrock surface varies from elevations 201 to 209.5, generally
decreasing in a southerly direction. These elevations correspond
to depths below grcund surface of 33 to 42 feet.

The bedrock is composed of a black, caleareous shale,
with irregular seams and interbeds of limestone up to 1/2 inch in
thickness, The upper 1 to 8 feet of the bedrock is in a fractured
and weathered condition, Below this depth the bedrock is sound
as evidenced by the high percentage of core recovery.

5. GBOUNDWATER CONDITIONS:

During the period of the investigation, groundwater
level observations were carried out at all the boring locations,
The results are plotted on the Record of Borelog sheets, as well
as on Drawing No, 70-11035%4.

The groundwater level in the overburden is at a depth
of between 1 and 5 feet below the existing ground surface. Th'se
depths correspond to elevations between 234 and 243, The ground-
water level decreases in elevation in 2 southerly direction as
does the ground surfiace.

6, DISCUSSION 2ND RECOMMENDATIONS :

&.1} General:

It is proposed to construct 2 two-span (202' - 203%)
34 feet wide underpass structure at the crossing of Hwy. #417 and

BEwy. #34, in the Township of Lochiel, County of Glengarry.

(63}

L A 1
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@ 6., DISCUSSION AND RECOMMENDATIONS: {cout?d@e) owe
5.1} General: {(cont'd.)} ...

The profile grade of Hwy. #34, in the viclnity of the
crossing, will vary betwsen elevations 260 and 264. The associated
north and soutn approach fills will have a maximum helight of
about 18 and 26 feet, respectively.

Over the majoriiy of the site the surficial stratum is
composed of a {irm to very stiff clay, whose thickness varies
from § to 21 feet, The clay is most extensive in the southern
portion of the site., The clay is underlain by a competent glaclal
ti11 which, in tvrn, is followed by fractured tc sound shale
bedrock, the surface of which was encountered betwesn elevations
201 and 209.5.

Along the northern approach the clay stratum is not
present; here the glacial till protrudes within 5 feet of ground
surface.

G The presence of the sensitive firm to stiff coheslive
stratum at s shallow depth below ground surface in the southern
puortion of the area, 1s the governing factor from a foundatlion
point of view, since i% will be necessary to ensure that it is
not overstressed by either the smbankment or the structure
foundation surcharge loadings., The relevance of this will be
discussed in the sub-sectiouns to follow,

6.2) Approach Fills:

£.2.1) tability Ccnsiderations -

A& firm to very stiff cohesive stratam, which is up to
gt in T

[aV]

1

-y
[
o5

ickness, is present along the proposed south approach

ot

¢ the structure. The north approach, howsver, is underlain by
competent glascial till,

Stability computations were carrisd ouft using a total

stress analysis {# = 0 condition), both manually and with the use

of the slectrouic computer, Based on the computations, it is

EECA N 9
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6. DISCUSSION AND RESCOMMENDATIONS: (coat'd.) ...
6.2) Approach Fills: (cont'a.) ...
6.2.1) Stability Considerations - {(cont'd.) ...
estimated that embankments of the maximum heighit contemplated,
namely s

South Approach : 26 feet
18 feet

North Approach

wili be inherently stable with respect to a2 deep-seated foundation
failure, provided standard 2:1 slopes are used,

6.2.2) Settlement Considerations -

The sensitive clay stratum, located beneath the south
approach fill; will undergo settlement due to consolidation,
over a period of time, under the surcharge loading. Based on
computations carried out, it is estimated that thls consolidation
settlement could be of the order of 6 to 9 inches,

The total amount of the predicted settlement, along
this approach, should take place within a period of 30 to 36
months. About 50% should, however, occur within é to 8 months.

Since the predicted settlements will occur in a relatively
short period of time, it would be advantageous to tlace the south
approach fill prior to construction of the structure, in order to
minimize post-construction maintenance. If scheduling permits,

a period of at least 6 months should be provided for this purpose,
In any event, final paving should be delayed as long as possible,

The settlement induced in the competent glacial till
deposit by the surcharge loading of the north approach fill will
be elastic in nature (i,e., take place during or immediately
following the construction period) and negligible in magnitude,

L N I lo
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6. DISCUSSION AND RECOMMENDATIONS: (cont'd.)} ...

6.3} Structure Foundations:

6.3.1) Centre Pier -

At the propeosed location of the pler, compressible
clay is located at a shallow depth below ground surface. The
thickness of the clay varies from 5 feet in the eastern portion

of the pler to 12 feet in the western. The cohesive stratum
is underlain by competent glacial till,

The pler can be supported on a spread footing, provided
the foundatiocn is carried down to bear oan the glacial till
deposit. This will entail conmstructing a stepped footing
varying from elevation 236 in the eastern portion to 227 in the
western. In any event, a minimum of 4 feet of earth cover should
be provided to the underside of the footing for frost protection
purposes. A footing, founded as reccmmended, could be designed
using an allowable bearing pressure of 3,0 t,.s.f.

The footing excavation will extend through the relatively
impervious cohesive stratum down into the bzsically granular
glacial till. Groundwater seepage will therefore occur in the
excavation. Further, a boiling condition may develop in the
glacial till due to the existing unbalanced hydrostatic water
pressure head. 4 dewatering scheme will, therefore, be required.
If interlocking steel sheeting is incorporated into a dewatering
scheme, it should be driven tc a depth below the base of the
excavation equal to the prevailing unbalanced head above this
level. Any seepage or surface run-off into the enclosure could
be controlled by conventional means such as, pumping from sumps,

Settlement of the glacial till, dus to the induced
footing pressure, will be negligible, provided the subsoil is
not loosened during the construction period. In this regard, it
is recommended that either a pad composed of lean concrete, or a
working mat of well compacted select granular material be placed
over the foundation subsocil as soon as the footing level is

reached,

® & » 06 6 1].
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@ 6. DISCUSSION AND RECOMMENDATIONS: (cont'd.) ...

6.3) Structure Foundations: (cont'd.)} ...

6.3.,1) Centre Pier -~ (cont?'d.) eo.

4s an alternative, the pier can be supported on end-
bearing piles driven to bedrock. The pile tip elevations would
range from 203 to 206, The allowable pile load would be
dependent on the section chosen - for example, 12 BP 74 steel
H-piles may be designed for 95 tons/pile.

Prost protection should be provided to the underside
of the pile cap, as discussed previously. In order to minimize
the need for a dewatering scheme, it is recommended that the
piie cap be lncated within the impervious cohesive stratum,

.3.2) Abutments -

The presence of compressible clay at the proposed
location of the south abutment will necessitate that this element
. be perched within the approach fills and supported on end-bearing
piles driven to bedrock. The approximate tip elevations would
be between 200 and 203, The pile capacities will be similar to
those discussed in Sub-ssgction 6.3.1).

o bouldery or rock fill should be used in areas in
which piles are to be driven.

The nor th abutment is underlain by competent glacial
ti1ll., This element may, therefore, be supported on a spread
focting perched within the approach Till., The material, below
the top of the footing, should consist of well compacted G.B.C.
Class '4' material, and should extend to a horizontal distance
of at least 10 feet from the footinz edzes in the plane of the
footing top. This portion of the fill should be counstructed with
side slopes no steeper than 2:1, The remainder of the fill should
be completed to aboul profile grade for a distance of about

0 50 feet behind the abutment before re-axtcavating for the abutment

® e w D 12
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6. DISCUSSION AND RECGMMENDATIONS: (cont'd.) ...

6.3) Structure Foundations: {cont'd.) ...

5.3.2) Abutments -~ {cont'd.) ...

footing. An allowable bearing value cf 2.5 t.s.f. may be used
in footing design,

As an alternative, the north abutment could be supported
on end-bearing piles driven to bedrock, as discussed in detail
in the previous paragraphs. The approximate tip elevations
would be between 208 and 210.

6.3.3) Differential Settlement Between Structure
Elements ~

The maximum differential settlement would occur between
an abutment and the adjacent pier, one of which is pile-supported,
while the other is founded on a spread footing. It is inferred,
however, that the magnitude of this differential settlement will
be negligible,

7. MISCELLANEQUS:

The field work, performed during the period of July 13
to 28, 1970, was supervised by Mr. A. R. Newman, Student Technician
(Field).

The equipment used was owned and operated by the
F. E, Johnston Drilling Co. Ltd.

The preparation of this report was undertsken by
Mr., B. T. Darch, Senior Foundation Engineer.

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

September, 1370
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VOID RATIO -PRESSURE CURVES
JOB NO. 70 -11059
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REV. APR. z%s‘

UNIFIED SOIL CLASSIFICATION SYSTEM

CLAY & SILT SAND GRAVEL
Fine | Medium | Coarse Fine i Coarse
100 DEPARTMENT SIEVE DESIGNATION 270 200 140 100 6050 40 30 20 16 08 4 ok OOW R ?__2:'/1-130
%o 3 S iig 10
"'";a \: ) s}x‘é\\\é\\}\ ‘\\\ ‘\\f\‘\f‘\
i ‘s‘\ ““\“x‘
30— a '.3“: z‘h 120
) \\x
704+ 3
sé{u“é&?\x : *
- \x \s
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B 1 i SAMPLE r
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é § § § é’ P g g ; g 01 0-5 30 2 3 4 5 10 20 30 40 50 6070
' - ' ' " GRAIN SIZE IN MILLIMETEKS
: E F HIGHWAYS - WP Mo, 36~ AAH— 17
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HET. MIXTURE OF CLAY, SIT SAND & GRAVEL FIG. NO. 4




ABBREVIATIONS USED iN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N': - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT 3POOK SAMPLER
12 INCHES INTO THE SUBSOIL, ORIVEN BY MEANS OF & 140 POUND HAWMNER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCM, &0 OESREE CONE, FITTED
Y0 THE ©ND OF DRILL RODS., 12 INCMES INTO THE SUBSOIL, THE DRIVING ENERGY BEING 330 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOiL

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENS!TY Ok DEMSENESS OF COMESIONLESS S0iL8 ARE DESCRIBED
i% THE FOLLOWING YERMS : -

CONSISTENCY 'N' BLOWS/FT. ¢ LB.7SQ FT. DENSENESS ‘N' BLOWS / FT.
YERY SOFT 0 - 2 0 - 250 VERY LOOSE 0 -4
SOFT 2 -4 2%0 - 300 LOOSE 4 - 10
FIRM 4 - 8 360 - 1000 COMPACT 10 - 30
STIFF 8 - 13 i000 - 2000 DEHWSE 30 - 50
VERY STIFF 15 - 30 2000 - 49000 VERY DENSE > 30
HARD > 30 > 4000

TYPE OF SAMPLE

s.5 SPLIT SPGON T W.  THINWALL OPEN
WS WASHED SAMPLE TR THINWALL PiIiSTON
S.8 SCRAPER BUCKET SAMPLE 0.8 OESTERBERG SAMPLE
AS. AUGER SAMPLE F.S. FOIL SAMPLE

¢S CHUNK SAMPLE R.C. ROCK CORE

S.T SLOTTED TUBE SAWFLE
P H SAMPLE ADVANCED KHYCRAULICALLY
P SAMPLE ADVANCED MANUALLY

SOiL TESTS
Qu UNCONFINED COMPRESSION L.V. LABORATORY VANE
) UNDRAINED TRIAXKIAL FV.  FIELD VANE
Qcu  CONSOLIDATED UNDRAINED TRIAXIAL c CONSOLIDATION

Qd DRAINED TRIAXIAL 8 SENSITIVITY
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ABBREVIATIONS USED IN THIS REPORT

SOIL. PROPERTIES

UNIT WEIGHT OF S$OIL {BULX DENSITY)
UNIT WEIGHT OF 30LID PARTICLES

UNIT WEIGHT OF WATER

URIT DRY WEIGHT OF SOIL {DRY DENSITY)
UN!T WEIGHT OF SUBMERGED $OIL

7,
SPECIFIC GRAVITY OF SOLID PARTICLES G » —*-

VOID RATIO

POROSITY

WATER CONTENT

DEGREE OF SATURATION

LIQUID LiMIT

PLASTIC LIMIT

PLASTICITY INDEX

SHRINKAGE LIMIT

-wp

P

CONSISTENCY INDEX = l'iT—_—!-
P

VOID RATIO I LOOSEST STATE

VOID RATIO IN DENSEST STATE

LIQUIDITY INDEX = hud

DENSITY INDEX » Smax "€

mox ~ € min
RELATIVE DENSITY D, IS ALSO USED
HYDRAULIC HEAD OR POTEHNTIAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY

SEEPAGE FORCE PER UNIT VOLUME

—de
COEFFICIENT OF VOLUME CHANGE =
El + e5 Ao

COEFFICIENT OF CONSOLIDATION

COMPRESSION INDEX » —28

Aloge @
TIME FACTOR = id!i}— { d, DRAINAGE PATH )

DEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE COMESION
INTERCEPT

EFFECTIVE ANGLE OF
SHEARING RESISTAKCE,
OR FRICTION

APPARENT COHESION

iN TERMS OF
EFFECTIVE STRESS

T+ + 0 tan ¢

IN TERMS OF
TOTAL STRESS

SHEARING RESISTANCE,
Te=Cy+ 0 tany

OR FRICTION -
COEFFICIENT OF FRIGTIGH
SENSITIVITY

SXOMmeQ o a4 aq e

20rMrw

o

GENERAL

*3- 1418
BASE OF NATURAL LOGARITHMS 2-71§3
oring NATURAL LOSARITHM OF 0

oR 0§ O  LOGARITHM OF O TO BASE 10
TIME

ACCELERATION DUE TO GRAVITY

VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

FORE PRESSURE
NORMAL STRESS

NORMAL EFFECTIVE STRESS (& 1S ALSO USED)

SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { |4 iS ALSC USED)

MODULUS OF LINEAR DEFORMATION { YOUNGS MODULUS )
MODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSISILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WIiTH VARIOUS
SUFFIXES IN EXPRESSIONS REFERRING TO NCAMAL STRESS
ON WALLS

COEFFICIENT OF EAﬂ;rﬂ PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTN OF FOUNDATION
DEPTH OF FOUNDATION BENEATH GROUKD

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TG SPECIFIC SRAVITY., DEPTH AND COMESION ETC, IN THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL
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Department of Highways Ontario

Copy for the information of
Mr. A. Stermac

Hr. T.Ce Kingsland, }?;J:ldg& Office,
Rag. Bridge gxgﬁﬁiﬁﬁ”ﬁnqineer, Downgview
Eingston Reglonal Office,
mﬂm; Ontario

' November 25, 19%70

Hwy. 134 Interchange Underpass .
3.5 Miles South of Vanklleek Hill J0 /70> 7
W.P. 36-66~13, Site 31-292

Highway 417, bDistrict Ho, 9

Attached herewith are prints of the Preliminary Bridge Plan

Drawing D-6815~P1 for the above-mentioned structure.

The estimated cost of the proposed structure is $462,000,
This cost includes tender, materials, enginaeering and sundry
construetion.

hny comments or revisions you may have should be submitted
within three weeks.

C.5. Grebski ?
Bridge lDesign Engineer
C8G:xd ;

Attach.
C.Cs B. Davis
A. Stermac (2)

J. Anderxson
k. Foxrest

Ih Deat
ﬂ/v AD /‘7’«"
/



DEPARTMENT OF HIGHWAYS ONTARIO

MEMORANDUM
Te:  Mr. A. Stermac, From: C.S. Grebski,
Principal Foundation Engineer, Bridge Office
Room 107, Lab. Bldg.
ATTENTION: Date: March 31, 1971
OuR FiLE REF. IN REPLY TO
SusdECT: Hwy. #34 Interchange Underpass
3.5 Miles South of Vankleek Hill e o
W.P. 36-66-13, Site Nc. 31-292 ~o0 037

Highway 417, District No. 9

Attached herewith we are submitting the final
bridge drawings which show the foundation design for
this structure.

Kindly give us your comments at your earliest

convenience.
) Y / e y /’_/l\\‘. B
¥— C.S. Crebski,
Bridge Design Engineer
CSG:rd
Attach.
c.c. Foundation Office L
. e A ’
‘ & x /
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G1~30 SEPT. 1974

DOCUMENT - MIC'ROFIU‘V\?NG IDENTIFICATION

GEOCRES No JmL_
DIST.__ 9 REGION EMRL

W. P, Nc _3‘_1011 iz

CONT. No. _ 728 . .

W.O. No.. To-F-s9

STR.SITE No: 31-292. B

'IJl\VAV/\I/ No.. Lﬁi’%, o e

LOCATION WwY, 411 AND_ MwY¥.3y
.mis&cna‘mai S o
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FORM QB-MT- 126 {REV. 1969}

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE No. 1

FOUNDATION SECTION|

JoB 70-11059 LOCATION _ Huy, 3l Sta. 800 + 30 ofs 28' Rs, ORIGINATED BY _ AN
W.P. 36-66-13 BORING DATE  Jwly 1k & 15, 1970 COMPILED BY AN -
DATUM__Ceodetic BOREHOLE TYPE Washboring NX, BX Gasing, BXT Rock Core; Cone  CHECKED BY . .-}//_,é ’
: . DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOIL. PROFILE SAMPLES |, |elows/7F0QT —————————— | pLASTIC LIMIT——wp -
5 g = Loo 800 1200 1600 2000 WATER CONTENT—w o=
vy
ELev 2 g| | | & JSHEAR SRENGIH PSF - wp w, EE REMARKS
el DESCRIPTION 2] | = gg . O UNCONFINED + FIELD VANE a
DEPTH Py g z 3 > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % V4
=
245.5|  round Level o 2| @ 20 ko 6 lecrlorsasicl
0.0} silty Sand B Y|y 2u3.2
Brown ss | 36 \> ° LW W6 6
2L0. 0| Dense R
55 63| 2k WL in agen
5.5 d B muly 20/
TN A vt N
Het.mix.of siit,sand & 5SS 1Lé <
gravel, irace of clay \ .
(Glacial Ti11) 230 I S
ss | 89 O
occasional fragments
of shale throughout
SS | 58
S8 220
Black to Grey
S5_{i10
.y < Tagl 20
37.0 N
Fractured Zone BXT |85%
V203 BXT |100%
h2.3| Calcareous Shale BXT [1007
Radrock BXT 1004 20
Black
Sound BXT | 903
I Rorehole

20
154-5 % STRAIN AT FAILURE
0



FORM OB-MT- 126 (REV. 1969} QFFICE REPORT ON SOIL EXPLORATION ___

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE ‘ RECORD OF BOREHOLE No. 2 ‘ FOUNDATION SECTION
JoB __70-11059 LOCATION Bwy.3h Sta. 799 + 75  ofs 28! Lt. ORIGINATED, BY _ AN
W.P.  36-66-13 BORING DATE  July 20 & 21, 1970 COMPILED BY AN, ., -
DATUM - Gecdetic BOREHOLE TYpe Washbore NX,BX ‘Casing, BXT Rock Core; Cone Test (CHECKED BY n; ZZ
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT Wy
SOIL PROFILE SAMPLES | [BLOWS/FOQT —————————— | PLASTIC LIMIT——w, .
5 8 2 0 0 60 80 10 WATER CONTENF—w =
& Y R STRENGTH PSF. 32
ELEV af 8], | & |SHeaRS oW ™ 52z Remarks
DESCRIPTION Sl 3| = 2 - © UNCONFINED + FIELD VANE [=]
OEPTH P g = Bl &1 QUICK TRIAXIAL x LAB. VANE WATER CONTENT % vl -
2hlih Ground Level n al ® LQo - 80 2200 1800 2000 20 0 60 P.C.F.JGR.5A.51.CL.
0.0]Clay: to silty clay 3
(Desiccated Zone
235.4 Very Stiff 1 185 126} 2u0 y 239.L
5.0 =
4 . 25 b2 30 2
Het.mix. of silt, sand 2 : i)l °e . 2 3
. I . WL in open
& g;ravg.zl, trace of clg b Ly Avg.5/70
(Glacial Till) LN 230
occasional fragments 4L 185190
of shale throughout)
{Black to Grey) LA IS LTS
12
220
92
Very Dense !
26, o © B5 3347 5
2091 71 210
35.0 Fractured Zone 30
l203.9] o 75%
40.5 Calc;rzusyShale 1009
edrock 200
156.5 Black Sound 1004
L7.9 End of Borehole
196

20
15-9~5 % STRAIN AT FAILURE
n



FORM OB-MT- 126 (REV. 1949}

OFFICE REPORT ON SOIL EXPLORATION_ ™7
Sla-ub .

DEPARTMENT OF HIGHWAYS~ ONTARIC
MATERIALS & TESTING OFFICE
JOB ©__ 70-11059
WP . 36-66-13
DATUM __ Geodetic

LOCATION
BORING DATE

RECORD OF BOREHOLE No. 3

‘Hwy. 3L Sta. 798 + 30 ofs 35' Rb.

FOUNDATION SECTION|

ORIGINATED 8y AN

July 13 & 28, 1979

BOREHOLE TYPE Washboring NX,BX Casing,BXT Rock Core;

COMPILED BY AN,

LEQUID-LIMIT

wL

PROE DYNAMIC PENETRATION RESISTANCE
SOIL FROFILE SAMPLES ~ w JBLOWS/ FOOT —————————————— . I PLASTIC LIMIT——w, >
5 8 4 : 60 Bo 100 WATER CONTENT—w <=
ELEY. 2 gl .lE Y ISHEAR STRENGTH PS.F. o . w, §5 REMARKS
ELEY. DESCRIPTION z = & 2 > O UNCONFINED + FIELD “VANE o
DEPTH =3 =138 21° QUICK TRIAXIAL X LAB. VANE WATER CONTENT % y
2L1.1 Ground Level n = & Loo 800 1200 1600 2000 0 60 p.C.Elcr sA. st
0.0 Cla(ly to silty clsy) 240 S
Desiceated Zone ™ A v 2 7.3
236.1|  Very Stiff 19 L\ . 1%
30 T o PS 5120 4
. in open
Het. Mix. of silt, o Aug.5/70
sand & gravel, trace 2301—
of clay
o)
{Glacial Ti1l)
ot 1 ] - .
{Black to Grey} o 36 L8 (16)
Very Dense
N 210
208.6 =
35,5 | Fractured Zone T BYT
3 BXT
119 200
L2.0 Caleareous Shale %/
Bedrock . K7z BXT
s,
iBlack E ’
131.8 Sound ;ﬁ"' BXT
u49.5; End of Borehole 190

20
1549-5 % STRAIN AT FAILURE
0




FORM OB-MT- 126 (REV. 1949) OFFICE REPORT ON SOIL EXPLORATION coe L i ) e

. -%IGI ‘“".0(9 ) ’ i
DEPARTMENT OF NIGHWAVS— ONTARIO . » :
MATERIALS & TESTING OFFICE » RECORD OF BOREHOLE No. 3A FOUNDATION SECTION| 1
JOB __ 70-11059 LOCATION Huy. 34 Sta. 798 + 25 o/s 20' Rt. ORIGINATED BY _ AN :
WP, " 36-66-13 BORING DATE - July -28, 1970 COMPILED BY AN e
'DATUM _ Geodetic BOREHCLE TYpE Dynamic Cone Penetration Test . CHECKED BY . v
g . DYNAMIC PENETRATION RESISTANCE LIQUID LT w, o,
SOIL_PROFILE SAMPLES w [BLOWS/FOQT ———————— [ BIASTIC. LIMIT v, > .
5 8| = 0 0 60 8c 100 | WATER CONTENT—y e
= & €| & [SHEAR SRENGTH PS.F 1w w, 32| Remarks
ELEY. DESCRIPTION o IS §| | © UnconrmeD =+ miE> vane — a4
DEPTH = 2 T i & | ® QUICK TRIAXIAL  x LAB. VANE WATER CONTENT % y
243.h] Ground Level 2 | ; P.C.EIGR SA.SI.CLI |
G.0] Probably - ™ 3
Clay to silty clay 2h0 . - i
[ 236.L L : |
7.0 E (R e
Probably <\ ;
Glacial Ti11 > 3
230 K/ : )
22514 : \\\
18.0) &End of Cone Test i
220

20
159-5 % STRAIN AT FAILURE
n



FORM OB-MT- 124 ‘(REV, 1969}

OFFICE REPORY ON SOIL EXPLORATION— --

MATERIALS & TESTING OFF!
Jos __ 70-11059

DEPARTMENT OF HIGHWAYS- ONTARIO

CE RECORD OF BOREHOLE No. 4
LOCATION Huy.3h  Sta. 797 + 52 o/fs 35' Lt.

FOUNDATION SECTION|

ORIGINATED BY _ AN

W.P._ 36-66-13 BORING DATE July 20,1970 COMPILED BY AN
: rean
DATUM Geedetic BOREHOLE TYPE Washboring, NX,BX Casing, BXT Rock Core; Come ~CHECKED BY
. DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT Wy
SOIL_PROFILE SAMPLES - o |BlowssFooT PLASTIC LIMIT - .
5 2 3 W0 60 Bp 10D WATER CONTENT—w e
=) B €| & [SHEAR STRENGIH PS.F. wp w, 321 remarks
ELEY. DESCRIPTION 2 2 a g . | © UNCONFINED + FIELD VANE oA
DEPTH ME Z| 1 3| e ouck tRaxal x LaB VANE WATER CONTENT % y
- -
239.3}  Ground Level n a2 2 400 800 1200 1600 2000 20 ko 60 b.c.rlor sa s cid
0.0 Desiccated Zone . j
.ty 2%.0
233.8]  SHifE to Very s«;m? 55 12 ‘ 6 N 1o 1o 1m oen
B 5l c1ay :_'_ S (B 2850 Aug‘sa'fo
5.5 Clay to silty clay 3 188
(sensitive) 230
227.3] Fimm to swifr 2] i B
12.90 »;
< o 19 42 37 2
Het.mix.of silt,sand
gravel 220 - ] p
trace of clay H\
(Glacial Til1l) ]
Grey T e 27 26 4l 3
210 A
<
<<
203 BFomnact to Very Dense ]
360l i
Fractured Zo-ne S 13 [mxT 1607 200
1973 — — — ] 76 BIT [B6Z
2.0 Calcareous Shale %’ .
Bedrock //:7 17 |BXT {100
75
- 7 190
Black Bt 16 et {1008
. 7’/‘
Sound 7
TEA 1o N
150 19 1AXT [100F
57.3]  End of Borehole 180

20
1549-5 % STRAIN AT FAILURE
in



FORM OB-MT- 126 (REV. 1969)

OFFICE REPORT ON SOIL EXPLOR;

N‘[ON"'” R

Sle-bl ]

SRES o

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE No. 5

FOUNDATION SECTION|

JOB -__70-11059 LOCATION Hwy. 3L. Sta. 796 + 38 o/s 31' Rt. ORIGINATED BY __ AN
WP 36-66-13 BORING DATE__ July 23, 1970 COMPILED -BY AN
DATUM _Greodstic BOREHOLE Type Washboring NX, BX Cabing, BXT Rock Core; Come CHECKED BY <
DYNAMIZ PENETRATION  RESISTANCE LIQUID LIMIT wi.
SOIL PROFILE SAMPLES u JBLOWS/ FOQT ———————————  Ip|ASTIC LIMIT—w, -
5 18] = 20 ho 60 80 100 WATER CONTENFE—— e
2 & L § |SHEAR SRENGIH PSF we w, 321 remars
ELEV DESCRIPTION IS g| | o unconewed  +riEL> vAne 2 ! -1
DEPTH « g > 3 > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % Y
238.4  Ground Level © 3| © oo 800 1200 1600 2000 20 4o &0 e rlorsas L
0.0 -
Desiccated Zone T T i . 113 _¥35_h»
Mottled Brown 17 WL in open
3w | ™ hﬂﬂ
2301y __ Very stire | - : hu-3/10
8.9 Clay to silty clay, L] T | P 4+ sb
trace of sand Td | PR of xs8 ——t—o—t—1  [103.5
(sensitive) + 51l
Grey 6 | ™ [ ™
220.4 Firm to stiff : 5 e S
TN ss | 6hi 220
o ) 12 o 313728 L
Het.mix.of silt,sand § =
gravel - =7 ° 9 30 57 .1
trace of clay L8] 210
(Gracial Ti11)
Grey
80
200.8 Dense =z
36.5 | Fractured Zone - 200
37.3 [Caleareous Shale 93|
Bedrock
Black '
100%
191.5 Sound
&.9[ End of Borehole 190]

20
1349-5 % STRAIN AT FAILURE
n



FORM OB-MT- 126 (REV. 1969}

OFFICE REPORT ON SOIL EXPLORAHON: - -y

3| G — (= Qj

L

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

JOR __70-11059 LOCATION

RECORD OF BOREHOLE No. 6
Huy.3l Sta. 795 + 68 o/s_35' Lt.

ORIGINATED BY _ AN

FOUNDATION SECTION|

WP 36-66-13 BORING. DATE . July 22, 1970 COMPILED BY Al
DATUM Gecdetic BOREHOLE TvPE Washboring, NX,BX Casing, BXT Rock Core; Come CHECKED BY - .
K DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT ———W
SOIL PROFILE SAMPLES |, 1BLOWS/ FOOT ————————— | PLASTIC LIMIT——w, >
sl 9] < 20 0 60 80 100 WATER CONTENT— w x=
o
cLey z| Z| | £| # [SHEAR SRENGIH PSF. . w w, 32| remarcs
DESCRIPTION 2l 2| & 2 . © UNCONFINED + FIELD VANE o
DEPTH =| 3 > 3 > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % Y
jur)
233_2 Ground Level S 2| = koo 800 1200 1600 2000 20 . ko 60 p.crlorsasic
. (Desiccated Zone) - 23
- 33.8
Brown and Grey 1 | PM ° . —;'
51T [t 230 WL in open
. . +F%% BH Aug.5/701
227.2 &lg‘io Ery_st_lfi;‘ VAT | ™ o xs3 ’ _1'014 g
9.3{Clay to silty clay, '{{ 39
trace of sand{Sensitivg} AL |TW [PH Js22
Grey P o | xs5 1ot 105
. . 220 1] 520
217.2 irm
19.3 63 \\\\ ° 22 46 31 1
"7 Het.mix.of silt,;sand & T :
gravel,trace of clay 26 <
(Glacial Ti1l) 210 E—
Black to Grey
203.0 Dense ot 32 27 31 19
33.5| Fractured Zone
1.8y T T 200}
34.7 {Calcareous Shale
Bedrock
Black
189.2 Sound 19
Lh7.3 End of Borehole
18 -t

20
15-9-5 % STRAIN AT FAILURE
n




FORM OB-MY- 126 (REV. 1969)

OFFICE REPORT ON SOR EXPLORATION

DEPARTMENT OF KIGHWAYS- ONTARIO
MATERIALS & TESTING OFF!CE

FOUNDATION SECTION|

JOB __70-11059 LOCATION Huy, 3L Sta. 794 + 00 o/s 37! Lt. ORIGINATED BY __ AN
W.P. _ 36-66-13 BORING DATE _ July 22, 1970 COMPILED BY AN
_DATUM___ Geodetic BOREHOLE Typg Washboring NX,BX AX Casing, BXT Rock Core; Come cugckeD By oo
DYNAMIC PENETRATION  RESISTANCE LIGUID LMIT w,
SOIL PROFILE SAMRES | . |slows/F00T ———————— | pLASTIC LIMIT——wy -
- 5 gl 2 20 ko 60 B0 100 WATER CONTENF—w * | & .
2 = | Y |SHEAR STRENGTH PS.F. 1 w w, 52 REMARKS
ELEV, DESCRIPTION clgl e é .| o UNCONFINED  + FiELD VANE .- 3 ! -
DEPTH pol g > 2 > ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % Y
234.1 | Ground Level wl 2 @ Iy 800 1200 1600 2000 20 Lk 60 |pcE L.
"T).o Desiceated Zone g = 233.8
Mottled Brown 1 ™" | P . .
230 : i3 pgg ﬁg‘.’g‘??lo
227.1 Very Stiff 2 T TW | P Lo -
7.0 { Clary to Silty Clay TR *
trace of sand K + slLo
(=ensitive} T W 'Y x 56 ot 98
220 +89
Grey TP TW | M
+515 L
6 | ™ | ™ Q| xs9.b —1 o4 103
Firm [ +p?
2133 S 2 ——
210 byt mix.silt,5and and 8 S5 |80 . 12 o he 3915 Y
gravel,trace of clay ST & - )
Glacial Ti1l ;
(62a T ol S5 | Lo < o 983 (89
Compact %o Very Dense 11 55 | 27 ]
201.3 ]
32.8 200
Fractured Zone BXT| 50%
R BXT] 708,
L:1.2 {Calcareo
vedrock L AXT 65 1
Black
XT 000
182.8 Sound AXT 300K
51.3] FEnd of Borehole
180

20
154%-5 % STRAIN AT FAILURE
mn



FORM O

B-MT- 126 (REV. 1969}

QFFICE REPORT ON SOIL EXPLORATION

. B ,Q\,"; {o ‘3

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE No. 8

FOUNDATION SECTION

JOB _70-11059 Bwy. 3h Sta. 802 + 00 o/s_ 31' Rt. ORIGINATED BY
-W.P. 36-66-13 BORING DATE __ July 16 & 17, 1970 COMPILED BY
DATUM ___ Geodstic BOREHOLE TypE Washboring,NX,BX Casing, BXT Rock Core; Cone CHECKED BY .
DYNAMIC_ PENETRATION RESISTANCE LIQUID LIMIT ——w, .
SOIL_PROFILE SAMPLES = w |BLOWS/FOQT ——m— —— PLASTIC LIMIT——w, >
5 gl = 20 " 4o 60 B0 100 - | \WATER CONTENT——w =
2 & & | . [SHEAR STRENGTH PSF. i W w 321 remarks
ELEV DESCRIPTION < 2| ¢ G| . | O UNCONFINED & FIELD VANE . b 3 =5
DEPTH = 3| & z > | ® QuiCk TRIAXIAL x LAB. VANE WATER CONTENT % 04
247.3]  Grownd Level Gl Z 2| @ Loo 800 1200 1600 2000 20 Lo 60 > ¢ FHGR SA.S:. C
0.0[s11ty Sand -
21113, ; Brown Compact 1 2h )\&*“———-_* s
1. . . . = .
3 2ko - - - SE WL in open
Het.mix of silt, sand [ (100 i : BH Aug.5/7
and gravel, trace of
52
clay {Glacial Till)
521 230
occasiom_ll fragments
of shale throughout 75 o= 26 37 31 6
Black to Grey 220
70
Very Dense 130
210
Tar
205.3 200
20h 30 Fractured Zone T
L3.0| Caleareous Shale
3 Bedrock ?(2)%;
199.3! Black - Sound [ Bl el S skl R B -
L8.¢ End of Borehole

100

20
15-4-5 % STRAIN AT FAILURE
0n



FORM OB-MT- 126 (REV. 1949} OFFICE REPORT ON SOIL EXPLORAT{@N- e rrmminog

s bl |
DEPARTMENT OF HIGHWAYS- ONTARIO |
MATERIALS & TESTING OFFICE ) RECORD OF BOREHOLE No. ¢ FOUNDATION SECTION|
JOB  70-11059 LOCATION . Hwy. 34 Sta. 797 + 5h ofs 27' Rt. ORIGINATED BY _ AN
W.P. _  36-66-13 BORING DATE _ July 2h, 1970 COMPILED BY AN
‘Datum__ Geodetic BOREHOLE TyPE Washboring NX Casings Cone CHECKED BY @ g .
DYNAMIC PENETRATION RESISTANCE LIQUIB LIMIT Wy
SOl PROFILE SAMPLES = w }BLOWS/ FOOT ———— | PLASTIC LIMIT wp . 5
5 8 2] 2 LK é 80 100 WATER CONTENF—w  "| » =
ELEv & § wl= Y ISHEAR STRENGTH PS.F. s w w, ;; 2| remarxs
DESCRIPTION PE s o g X O UNCONFINED + FIELD VANE - [=%
DEPTH = % T 2 2 | o Quick TRIAXiAL  x LAB. VANE WATER CONTENT % y
241.5 Ground Level 3 2l = oo 800 1200 1600 2000 20 ko 60 p.c.Florsasic
0.0 %lay to silty clay 2L0 -
(Degiccaf.ed one) R 185 2310
1 i : . i ACC L
5 Mottled i:own 55+ ) ) =
33, Stiff . : . . :
| co2.2; 98 VY 31T | M WL in open
8.0|Grey (Sensitive) 2 g S
230.5] Firm to Stiff : 230 N ——] +47.5 BH Aug.5/70
11.0|Het.mix.s1lt,sand and |2} b [ S8 133 [
vavel ,trace of clay |4 . S‘ .
%(‘zlscial ’1‘111? P! . -
225.0 Dense 1 5iss | he §
16.5 End of Borehole R i
220 <~ -
~—
211. ‘\\
30.0{ End of Cone Test 210

20
1595 % STRAIN. AT FAILURE
n
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