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FOUNDATION INVESTIGATION REPORT
For
The Proposed Overhead Structures at
The Crossing of Hwy. #U417 (Eastbound
And Westbound lanes) and the C.N.R.
Twp. of Lochiel, County of Glengarry
District No. 9 (Ottawa)
W.0. 70-11064 - W.P., 37-66-07

1, INTRODUCTION:

The Foundation Section was requested to carry out a
subsurface inv: stigation for the overhead structures at the
crossing of the C.N.R. and Hwy. #417 (Eastbound and Westbound
lanes). The request was contained in a memo from the Eastern
Region Bridge Section (Mr. T. C. Kingsland, Regional Bridge
Planning Engineer), dated July 13, 1970. 4An investigation was
subsequently carried out by the Foundation Section to determine

the subsoll, bedrock and groundwater conditions at the site.

This report contains the results of the investigation,
together with recommendations pertaining to the foundations of
the proposed structures 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 the C.N.R. in
the Township of Lochiel, County of Glengarry, approximately
2 miles southeast of the Village of Vankleek Hill. The surrounding
terrain, which is grass-covered and being used as farmland, is
flat to gently undulating in relief between zlevations 300 and 306,

The single track, C.N.R. line, is carried on an embank-
ment which is approximately 4 feet above the surrounding terrain.
A two-lane gravel surfaced Township Road is located about 70 feet
east of the railway track. Like the railway, the road is elevated
about 4 feet above the terrain. An east to west trending drainage

LI I 2




2, DESCII: TE AND GIOLCGY: ({cont'd.) ...
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ditch, approximately 3 , traverses the site. The flow
in the ditch is channelled beneath the railway and roadway by
means of corrugated st t plpe.

The sits is situated in the complex physiographic region
known as the "Glengarry Till Plain", This area is characterized
bty the presence of an undulating to rolling glacilal till plain
composed of long drumlinoidal ridges as well as a few well defined
drumlins. The glacial till deposit is generally less than 25 feet
in depth. Localized low-lying areas are often in-filled with soft
compressible clay subscils, and in some instances, swamp deposits.
The thickness of these surficizal materizls are zenerally less than
15 feet, The overburden is underlain by limestone bedrock of the

Trenton and 3Black River formation, COrdovician Period,

3, FIELD AND LABORATORY INVESTIGATION:

FPifteen sampled boreholes, fourteen of which werse
accompanied by a dynamic cone penetration test, were put down
during the course of the field study. A cone test was put down
as well, The borings were advanced by iweans of conventional dlamond

drill rizs adapted for soil sampling purposes. In addition, a

4

jut
"
&

.

1
borehcle, put down in January, 1969, as part of the preliminary
7

investigation for & s 13 incliluded because of 1ts close

- 221
Te #4941
£
15

7

. Tnis is designated as BE.H. #17.

D

3
4

proximify to this

n

Samples of the glacial till were obtained in a 2" 0,D.
split-spoon sampler, which was hammered into the ground in accord-

ol
3

1
1ce th the specifications for the Standard Penstration Test.
The

method. Szmples of The cohesive stratum were obtained in 2" I.D.

wi
dynamic cone penetration tests were advanced using the same

Shelby tubes which were manually pushed into the soil, In-situ

vane tests were alsc carried out within this zone to determine the

undrained shear strength and the sensitivity of the clay. Bedrock
;,.

e boring locations by obtaining either AXT
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AND LABCIATCHY INVISTIGATION: {cont'd.) ...
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he groundwater level conditions zcross the site were
™

é
determined by recording the water levels in the open boreholes
{'

during the course of the investigation,

The locations and elevations of all the boreholes are
shown on Drawings Wo. W.G. 70-110643 {Hwy. #417 - #.B.L.) and B
(Hwy. #417 - E.2.L.). 4An estimated stratigraphical profile along
the centre-line of the W.B. and Z.B., lanes are also presented on
the respective drawings. The surveyling was carried out by
personnel from thz Xingston Regional Engineering Surveys Section.

411 elevations are referenced to Geodetic datum.

411 the samples wers subjected to careful visual examin-
ation both in the field and in the laboratory. Laboratory tests
were performed on selected samples to determine the engineering

properties of the various soil types, namely:

Natural YMeisture Content
Grzin-Size Distrivution
Atterberg Limits

Undrained Shear Strength

Consolidation Testing

The results of the laboratory testing are plotted on the
"Record of RBorelog" sheets and summarized on Figures #3 to 7,
all of which are contzained in ippendizx I of this report.

L, SUBSOIL AND BZDROCK CONDITIONS

Along the proposed W.B., lane of Hwy. #417, a soft to firm
sensitive clay stratum is present; the thickness of this stratunm
from 9 to 14,5 feet. The cochesive subsoil is

.

S
underlain by 2 thin (2 to 7.5 feet) glacial till deposit which,
f.

b

turn, is followed by limestone bedrock. 4long the E.B, lane,
t s

outh of the aforementioned lans, the surficial

=
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b, SUBSOIL AND BIDROCK CONDITICNS: (cont'd.)} ...

4.1) General: (coni'd.,) ...

cohesive stratum is often absent. At these locations the glacial

round surface.

1]

till protrudes within a few feet of

The stratigraphical profiles, shown on Drawlngs No.
W.0. 70-11084 2 and 3B, were derived from the borehole data as
illustrated on the "Record of Borehole® sheets.

Pollowing is a description of the different soil types

encountered from the ground surface down to bedrock.

L,2) Clay to Siity Clay (Sensitive):

Beneath 2 thin (1 to 2 feet) layer of topsoil or organic
silt a) along the W.B.L. of Ewy. #417; and b) at B.H.'s #8, 9 and
10 put down in the vicinity of the E.B.L., is a stratum composed
of sensitive grey clay to silty clay. The thickness of this subsoil,
where encountered, varies from 2 to 12.5 feet, being typically of the
order of 9 feet., At those locations where the stratum is most
extensive, the upper 3 to 4 feet is often desiccated forming a crust.
Layers of silty sand, up to 3 feet in thickness, are spaced randomly
throughout the cohasive subsoil, Grain-size distribution curves
for samples of the stratum are plotted on Figure #3.

The engineering properties of the clay to silty cla
g 3
which are plotted on the "Record of Boreloz" sheets, are also

summarized in tabular form, 2s follows:

€« & e a 5
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L, SUB3QIL AND BEDROCK CONDITIONS:

L,2) Clay to Silty lJlay {Sensitive):

{cont®G.) ...

Identity Tests:
Bulk Density .
{p.c.f.) ()

Liquid Limit W)
(%) G,
ol <

Natural Moisture Content {(W)
%)

Liguidity Index (I,

Compressibility Characteristics:

Initial Veid Ratio {eo)
Compression Index {Cc)

Degree of Preconsolidation
(p.s.f.) (P,-P,")

Undrained Shear Strength: {Cu}

{(p.s.f.)

';._l
[S N
o
v
3
D
+3
@
n
o
0

In Situ Fiel:

Laboratory Tests

Sensitivity (S

{cont'd.) ..

-

23 - 118
29 - 97
17 =~ 28
27 - 87
0.6 = 2.4

2.4 and 2.9

1.8 and 3.6

2,800 and 2,000

(98)

(653)

(25)

(65)

(1.4)

sisel 2
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4, SUBSSCIL AND BZDIOCK CONDITIONS: {cont'd.) ...

L,2) QClay to 3ilty Jlay (Sensitive): (cont'd.)} ...

1imit test results, given in the table;
2 Plasticity Chart, Figure #4. The
esive subsoil is inorganic with

W
4]
1t
I
]
ot
et
jo -3
i
(¢}
o)
o5

¥y ranging from intermediate to high. The natural
s consistently at or above the liguid limit;

¥ the relatively high liguidity index

values obtained., These values are an indication of thea very

sensitive nature of the subsoil,

The Tield and laboratory undrained shear strength
results are plotted on the Record of Borelog sheets, and summarizeg
on Figure #5. The results indicate that the consistency of the
clay varies from soft to firm, being stiff where an upper desiccated

zone was encountered,

The consolidation characteristics of the cohesive stratum
were determined by carrring out two laboratory consolidation tests,
the results of which are shown as Void BRatio vs, Pressure plots
on Figure # 6. Referring to the table, it can be seen that the
deposit is preconsolidated by between 2,000 to 2,800 p.s.f. in
axcess of existing overburden pressure, The upper desiccated zone
is preconsolidated to a degree in sexcess of the range gquoted above,
The relatively high values obtzined for the Compression Index {Cc)
and the Initial Void Ratio (eO} are typical of the values obtained

for sensitive marine clay material.

4.3} Heterogeneous Mixture of 3ilt, Sand and Gravel, with

- * LY
sone Clay {(Glacial Till}:

The cohesive stratum, whaere encountersd, or the surficial

ewhsre, ig underlain by a deposit of glacial till which
o

el

sition. The thickness of this deposit

t e c
varies from 2.5 te 18.5 fest, being most extensive in the vicinity
e s
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ive stratum overlying it is

ial t1l1ll is granular in nsiure
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3 T oawD RINIOCY CONDITIONS c1 g )
Ik, SUBS0IL aND REDI0CK CCNDITIONS: {cont'de} »s..

I,3) Heterogeneous Mixture of Silt, Sand and Gravel, with

sore Clay {Glacial Till): (cont'd@.} ...

i.e¢., composad of silt, sand and gravel with a trace of clay.
andom cohesive zones throughout, however,
frix £ clayey silt binding
sand and gravel. BRoulders, up to
E5
+

osit in those areas whers

VA
he de

s o

5 incnes in size, are orcasional.ly
present in the lower porticn of ol
The deposit is ve, Grain-size distribution curves, for
samples obtained with a 2" 0,D, split-spoon sampler,are plotfed on

7.

S

W
FrLEure

Standard Penetration testing was carried out witnin The
deposit; thne 'N' values obtained range from 19 nlows/ft. to 108
blows for 9 inches, being typically greater than 50 blows/ft.
Based on these values, it is ectimated that the relative density
of the overall deposit varies from compact to very demse., In the
upper portion of the glacial till, at a few boring rocations -
{refer to B,H.'s #5, 6, 9 and 15), this pattern was Iinterrupted;
here 'N' values between 7 and 12 blows/ft. were otserved., It 1is
believed that the material in such zones, which is in a loose to
compact state, has been 'reworked' in the geolozic past by

al

gechanical and chemic processes,

L, 4} Limestons Bedrock:

has occasional interbeds of shale u thick throughout.
Ths bedrock was proven in 14 of the borings by obtaining between

I and 12 feet of either AXT or BAT rock core samples, The elevation
of the bhedrock varies from 235 to 294, corresponding to depths below
zround surface of 12,5 to 1% feet, 1In general, the bedrock surface

by
nigher elevation in the vicinity of the proposed E.E.L. of

“t some Of the boring locations the upper 1.5 to 3 Teet
of the bedrcoaXx is in =z fractured condition., 3Below this upper
+ 211 z 1

o 82 & B 8
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. GROUNDWATER CONDITIONS:

Groundwater level observations were carried out in the
copen boreholes, during the period of the field investigation.
The results of these observations are plotted on the *“Record of
Borelogz" sheets and on Drawings No, W.0. 70-110644 and B. Based
on the recorded results, it is estimated that the groundwater
level in the overburden and bedrock ranges between elevations
300.5 ard 303.5,

6. DISCUSSION AND RECOMMENDATIONS:

6.1) Generai:

It is proposed to coustruct twin overhead structures
at the crossing of Hwy. #417 (E.B. and W.B. lanes) and the C.N.R.
in the Township of Lochiel, County of Glengarry. The present
proposal calls for parallel structures, which will be approximately
270G feet apart; each structure will be 48 feet wide and have 4 spans:

~ W.B. Lane Structure - 50" - 54t - sit - LB' (Total Length 206 feet)
- E,B. Lare Structure - 49' -~ 54t . g4t - 42t {Total Length 199 feet)

The profile grade of Hwy. #417, in the vicinity of the
structures, will vary between elevations 334 and 338, The associated
approach fills will, therefore, have maximum heights which vary
from 30 feet, along the West approach to the structures, to 33 feet
along the Hast approaches.

The recommendations pertaining to foundation design will
be gquite different for the two proposed structures, since the

subscil encountered at either location varies markedly, This
being the case, the discussion pertaining to each structure will
be presented separately in the sub-sections to follow.

EIE A A 9
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6. DISCUSSION AND RECOMMENDATIONS: ({(cont'd.) «..
6.2) Westbound Lane Structure ({Refer to Dwg. No. 7T0-110644):

6.2.1) Proposed Scheme -

A 9 to 14,5 feet thick soft, compressible clay stratum
is present at a shallow depth below ground surface at this
structure crossing. The cohesive stratum is uanderlain by a thin
glacial till deposit followed, in turn, by limestone hedrock.

The presence of the sensitive cohesive stratum at a
shallow depth below ground surface, is the governing factor from
a foundation point of view, since it will be necessary to ensure
that it is not overstressed by either the embankment or the
structure foundation loadings.

i) Stability of Approach Fills -

The critical condition for stability of an embankment
on slightly overconsolidated cohesive subsoils, as is the case
at this site, generally occurs during or immediately following
the cdnstruction period., This being the case, a total stress
analysis (§ = 0) provides a suitable means of assessing the
stability of the embankment sections, In this method of analysis,

stablility is governed by the applied loads and by the stress-strain
and undrained shear strength characteristics of the foundation and
embankment soils,

Analyses have beeun carried out, therefore, in terms of
total stresses, both manually and by the use of the electronic
computer, to determine the stability of the approecaches,

The geometric sections at the approaches, and the soil
properties for the fill and natural subsoil, assumed for computa-

tional purposes, are presented on Figure #l, in Appendix I of this
report, The results of the analyses, including the heights of

fill involved and berm requirements, are presented in the following
table. It should be noted that standard 2:1 slopes were used in .
the computations,

s &€ e 10
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6. DISCUSSION AND RECOMMENDATICONS: (cont'de) «..

6.2) Westhound Lane Structure {Refer to Dwg. No, 70-110644):
(cont'd.) c..

6.2.1) Proposed Scheme - (cont'd.) ...
1) Stability of Approach Fills - {cont’'d.) ...

- e e = wa em e os Gn me  mc me  ms W

Berm Requirements

Approach Beight of Fill {(Mid-Height)
West *30 feet 20 feet
25 feet 10 feet
20 feet Nil
East ¥33 feet 15 feet
27 feet 10 feet
20 feet Kil

A smooth translition should be 2ffected between the berm
requirements for various heights of fill,

*
Notes Proposed Height in Vicinity of Structure.

BReferring to the table, it can be seen that, if the
profile grades proposed are adopted, then berms will be reguired
in both the longitudinal and transverse direction in the immediate
vicinity of the structure. The necessity of longitudinal berms
will entail the lengthening of the strueture by 35 feet,

It should be stressed that the berm reguirements
presented in the table are applicable for that portion of the
alignment located between Stations 184+00 and 187+50, The two
borings put down outside these limits (refer to B.H.'s #6 and 7)
appear to indicate that the cohesive subsoil is: a) less extensive
and b) more competent than what is present within the limits,

This being the casey, berms may nct be regquired in the transverse
direction beyond the stations quoted above.

®» o0y 11
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6. DISCUSSION _AND RECOMMENDATIONS: (cont'd.) ...

6.2) Westbound Lane Structure (Refer to Dwg. No, 70-110644}:
(cont'd.) ...

6.2.1) Proposed Scheme - {cont'd.) ...

ii) Settlement Considerations -

The sensitive clay stratum will undergo settlements due
to consolidation, over = period of time, under the weight of the
approach embankments, Settlement computations were, therefore,
carried out, the results of which are summarized on Figure #l.

The maximum consolidaticn settlement will take place
beneath the West approach., It is estimated that this settlement
coild be of the order of 15 to 18 inches. The consolidation
settlement beneath the East approach will, however, be less since
the cohesive subsoll is not as compressible in this area, It is
estimated that the settlement at this approach will range between
8 and 10 inches,

The total amount of the predicted settlement, at both
approaches, should take place within a period of 24 to 30 months.
About 50% should, however, occur within 6 to 8 months,

Since the predicted settlements will occur relatively
quickly, it would be advantageous to place the fills prior fo
construction of the structure, in order to minimize post-construction
maintenance, If scheduling permits, a periocd of at least 9 months
should be provided for this purpose. In any eventy final paving
should be delayed as long as possible,

iii) Structure Foundations -

At the proposed pier and abutment locations, compressible
clay 1s located at a shallow depth below the surface., For this
reason, it is recommended that the piers be supported on end-bearing
piles driven to bedrock. The pile tip elevations would range from
286 to 289.

s e e 12
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6, DISCUSSION AND RECOMMENDATIONS: ({cont'd.) ...

6,2) Westbound Lane Structure (Refer to Dwg. No. 70-11064A):
(cont'd,) ...

£.2.1) Proposed Scheme - {cont'd.) ..

iii) Structure Foundations - (cont'd.) ...

The allowable pile load at the pier locations, would be
dependent on the section chosen - for example, 14 BP 74 steel
H-piles may be designed for 95 tons/pile,

At the abutment locations, however, the piles will be
subjected to a negative skin frictional load due to consolidation
of the cohesive foundation subsoil under the weight of the approach
fills. 1In order to take this effect into consideration, it is
recommended that the ultimate capacity of the piie section chosen
be reduced by about 20 percent for design purposes., For example,
14 BP 74 steel H-piles can be designed for 75 tons/pile.

An earth cover of at least 4 feet should be provided
to the underside of the pler pile caps for frost protection
purpeses,

At the location of the pier foundations, the groundwater
level is about 2-1/2 to 3 feet below ground surface (i.e., about
1-1/2 feet above the base of the pile caps. Since the caps will
be located in the relatively impervious cohesive stratum no ma jor
dewatering problems are anticipated. Any groundwater Seepage or
surface run-off into the excavation could be handled by conventional
techniques (such as pumping from sumps).

No bouldery or rock fill should be placed in areas

through which piles are to be drive:,

6.2.2) Alternative Scheme - Sub-excavation of Clay
tratum:

i) Limits of Sub-excavaiion -

e a0 ew e em e e e e

If the compressible clay stratum is left in place, then:

oW e 13
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6., DISCUSSION AND BECOMMENDATIONS: (cont'd.) ...

6.2) westbound Lane Structurs (Refer to Dwg., No, 70-110844):
{cont'd.) ...

6.2.2) Alternative Scheme - Sub-ecXxcavation of Clay
Stratum: (cont'd.) ...

i) Limits of Sub-excavation - (cont'd.) ...

a) berms will be required in the longltudinal and
transverse direction to ensure the stability of
the embankment sections; and

b) consolidation settlements will be induced in the
foundation subscil by the fill loadings.

These aspects were discussed in detall in Sub-section
6.2.1). The thickness of the clay, in the critical areas, varies
from about 9 te 15 feet. Because of the nominal thickness of this
deposit, it is considered that it would be feasible to compietely
sub-excavate the material and by so doing, eliminate the berm
requirements as well as the consolidation settlement that would
have been induced in the cohesive subsoil,

The cochesive subsoil should be completely sub-excavated
from within the plan iimits of the proposed approach fills. The
recommended geometry of the sub-excavations is shown on Figure #2.
Because of the space restrictions between the toe of the proposed
West approach fill and the existing C.N.R. track, the slope of the
sub-eXcavation, in this area, may have to be steeper than the 1l:1
generally recommended. This may be accomplished by employing
closed steel sheet piling. The sheeting should be drivan to
bedrock,

The sub-excavations will have to extend for a reasonable
distance behind fthe abutments, in ¢ r to obtain the most beneficial
results, It is considered that the most optimum extension could
best be determined by putting down addifional shallow borings to
fully delineate the vertical and lateral extent of the compressible’
cohesion stratum, particularly west of Station 184+00 and east of
Station 187+50. This programme will be carried out by this Section
if this scheme is adopted.
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6. DISCUSSION AND RECOMMSNDATICNS: {cont'd.) ...

6.2) Westbound Lane Structure (Refer to Dwg. No. 70-110644)
(cont'd.) ...

6.2.2) Alternative Scheme - Sub-excavation of Clay
Stratum: (cont'd.) ..

1) Limits of Sub-excavation - (cont'd.) ...

The sub-excavations so formed, should be backfilled
with a granular type of material to a level extending at least
1 foot above the prevailing groundwater level., Any other
acceptable earth £ill could be used above this level.

1i) Structure Foundations -

The piers and abutments may be supported on end-bearing
steel H-piles driven to bedrock, as discussed in detail in
Sub-section 6.2.,1}, 1ii).

As an alternative, at the abutment locations only,
spread footings may be employed. The spread footings can be
perched within the approach fills. The fill material, below the
tops of the footings, should consist of well compacted G.B.C.
Class 'A' material, and should extend to a horizontal distance
of at least 10 feet from the footing edges in the plane of the
footing tops. This portion of the fill should be constructed
with side slopes no steeper than 2:1. The remainder of the fill
should be completed to about profile grade for a distance of
50 feet behind the abutments before re-excavation for the abutment
footings. An allowable bearing value of 2,0 t.,s.f. may be used
in design.

Differential settlement will occur between the spread

footing supported abutments and the adjacent plers on piles.
The magnitude of this settlement should be within 1 lach.
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6. DISCUSSION AND RECOMMENDATIONS: (cont'd.) ...

6.3) Eastbound Lane Structure (Refer to Dwg. No. 70-11064B):

Over the major portion of this structure crossing a
thin (7 to 15 feet thick) competent glecial till deposit is
encountered a few feet below ground su face. The glacial till
is underlain by limestone bedrock. An exception to this pattern
occurs in the vicinity of the proposed West abutment (refer to
B.H. #8); here 10,5 feet of firm to stiff clay overlies the
glacial till deposit.

i) Approach Fills

Zmbankments of the height contemplated (30 feet West
approach, 33 feet East approach) will be inherently stable with
respect to a deep-seated fallure, provided standard 2:1 slopes
are employed,

The cohesive foundation subsoil, located bensath the
West approach, will consolidate due to the induced fill loading.
Computations carried out indicate that the magnitude of this
settlement could be of the orier of 8 inches. The total amount'
of this settlement should take place within a period of 24 to
30 months, while 50% should occur within 6 to 8 months.

The East approach fill will be placed on the competent
glacial till deposit, The settlement induced in the glacial till,
by the fill loading, will be elastic in nature - i.e., take place
during or immediately following the construction period, The
magnitude of this settlement should not exceed 1 inch.

In crder to reduce the magnitude of the post-construction
maintenance requirements, associated with the settlement occurring
beneath the West approach embankment, it would be advantageous to
place the fills pricr to construction of the structure., If
scheduling permits, a period of at least 9 months is recommended
for this purpose. In any event, final paving should be delayed
a8 long as possible,

(o33
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6. DISCUSSION AND RECOMMENDATIONS: (cont'd.) ...

6.3) Eastbound Lane Structure {Refer to Dwg. No. 70-11084B):
{cont'd,) ...

11) Structure Foundations -

The piers can be founded on spread footings located
within the competent glaclal till deposit, The base of the
footings should be provided with at least 4 feet of earth cover
for frost protection purposes. Footings, satisfylng the above
reguirements, could be designed using an allowable bearing value
of 3.0 t.s.f.

The footing level will be at or sliightly below the
groundwater level recorded during the period of the investigation.
Since the glacial till is relatively pervious, boiling may occur
at foundation level due to the unbalanced hydrostatic pressure
head. Further, some groundwater seepage may occur into the
excavations, One method of controlling these complications
would be to construct a drainage ditch around the perimeter at
each of the footing locations., The invert of this ditch should
extend at least 2 feet below the proposed footing level. The
water collected in this ditch should be gravity drained to a sump
from where it can be pumped away from the comstruction area,

Settlement of the glacial till will occur due to the
footing pressure. The magnitude of this setitlement should be
negligible, providing the foundation subsoil is not loosened by
groundwater seepage or surface run-off, In this regard, it is
recommended that a working pad of lean concrete, or alternatively,
a mat composed of well compacted granular material, be immediately
placed on the subsoll once the footing grade is reached.

The abutments for the structure m2y be perched within
the approach fills, They can be supported on end-bearing piles
driven to bedrock. For estimating purposes, the following pile
tip elevations can be assumed:
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6., DISCUSSION AND RECOMMENDATIONS: {cont'd.) ...

6.3} Eastbound Lane Structure {Refer to Dwg, No, 70-11064B):
{cont'd,) ...

11} Structure Foundations - {cont'd,) ...

West Abutment -~ 288
Zast Abutment -- 292

The allowable load will be dependent on the plle secticn
selected, At the West abutment location, however, thes allowable
load will have tTo be reduced due to the negative skin frictional
load placed on the plle by the clay stratum, which is consoligdating
under the weight of the apprecach fill. This aspect was discussed
in detail in Sub-section 6,2.1), 1ii). For example, 14 BP 74 steel
B-piles can be designed as follows:

West Abutment -- 75 tons/pile,
East Abutment -- 95 tons/pile.

No bouldery or rock fill should be placed in areas

where piles are to be driven,

Differential settlement may occur between the pile-
supported abutments and the adjacent piers, which are founded on
spread footings. It is estimated, however, that this settlement
will be of the order of 1/2 inch, which should be within tolerable
limits for the type of structure contemplated,

7. NKISCELLANEOUS:
The field work, performed during the period of August 6

to 28, 1970, was carried out under the immediate supervision of
Mr. A. R. Newman, Student Technician (Field).

The equipment was owned and operaced by the F, E, Johnston
Drilling Company Ltd.,
This report was written by Mr. B. T. Darch, Senior

Foundation Engineer,

This project was carried out under the general supervision
of Mr. M, Devata, Supervising Foundation ZEngineer, who also reviewad
this report,

November, 1970.
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DEPARTMENT OF HIGHWAYS- ONTARIO T P SR , — ' e | ; | B
JOB _ 70-1106) LOCATION Huwy.L17 W.B.I.. Sta. 18L + 65 o/s 18' Lt. ORIGINATED By  ARN
W.P.  37-46-07 BORING DATE  Aug. 27 & 28, 1970 , __ COMPILED BY J55)
DATUM _ Geodetic " BOREHOLE TYPE Washboring-NX,BX Casing, BXT Hock Core; Cone CHECKED BY ‘{/g’;{'
SOIL PROFILE k SAMPLES DYNAM!C PENETRATION  RESISTANCE LIQUID LIMIT Wy
: — =] w [BLOWS/FOQT —— s FLASTIC LIMIT wp >
= g 3| , €0 B . WATER CONTENT—w v =
a
m DESCRIPTION :t' s| & g . O  UNCOMTFINED + FIELD VANE “a
=i 2 r 3 ; ° hQUlCKQ TRIAXIAL  x LAB. VANE WATER CONTENT % Y
Ol 1 Ground Level n a| w co 800 1200 1600 2000 20 Lo 6o P.C.F -
: d C.FIGR, SA.S1. CL,
02,9 | Clayey Tonsoil 1 1 S8 1 o : 2
1.5 1 Clay to silty ciay V, +5e.0 301.
| Bensitive - __ ,,;// 2 [T T 2 L
Sand % _grav. Compact F74 1 195 | 10/ ~ .
Mottled breown o greyﬁ;f? oW | M X‘“& " o) oopr 30 L7
1299 Soft to Firm A . + 5B o
0.8 Feb.mix.of 511t,5and & | o9 2o h“\\\ L 1612 5l 11
cravel, some clay O .
(flacsal Ti11) oo 7 58 1158 > WL in onon
Orey 2, 200 BH Aup.28/7
287.5 | Very Dense pof 1 [ SS 1 57 I
14 9 {Limestone Redrock withl f
A0 5 TBYT 1006
shale interbeds, 4
202k , Sound 9 |BET | B83%

272.00 End cr Borehols 58
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DEPARTMENT OF HIGHWAYS- ONTARIO R SRSy : I T | , -
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No.> FOUNDATION SECTION
JOB __ 70-1106k LOCATION _ Hwy.lh17 W.B,L. Sta. 185 + 11 o/s _30' R%. ORIGINATED BY __ ARN
W.P. 37-66-07 BORING DATE August 27, 1970 | COMPILED BY B
DATUM __ Geodetic BOREMOLE TYPE _Washboring-NK,BX Casing,BKT,AXT Rock Cores Cone CHECKED BY _ WA
I8 DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT WL
SOIL PROFILE SAMPLES — . |8lows/FooT ; SLASTIC LIMIT o 3
5 9l |3 Lo 60 8 100 WATER CONTENT——w =
ELEV | & | £| o [FHEAR STRENGIH PSF ] ey 5Z| REMARKS
gl DESCRIPTION 2l =| & 4 . | © UNCONFINED + FIELD VANE ®a
DEPTH x| 2 =13 > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % y
309,49 Ground Leve? - @ e Lhoo 800 1200 1600 2000 20 Lo 60 P.C.F.{GR.SA.SI,
3“?1; DC}z}y&yﬁTgp;oii ;,:, T ™" | ™ ‘ S Cl
.5l Desiceated Zone : 00 %
%”g?y +o 317 to olay / 3 SS 1 M1 in open
Sens “f“”‘? V%} / 24 : %7 PM rBH Au;{,i’gf"?'ﬁ)
Do, sand zeams up to / +59 ;
‘ L otrick, K T TE ' o 9&.5
2097 4 Firm v , ,
?\2‘5 Het mjig Zana ang / % SE BL7AY .. +\
279 D prav, "‘ﬁ“w ’J‘*’ﬂ V. Den-e"’ ' - 290
1.9 Fractured § ‘
imestone Bodrock é 7.1 BXT 90%
interbadz of shale
Orayr
o B[ axtlioo o0
278 .5 Sound i
?25.L4j End of Borehole
270
| {




DEPARTMENT OF HI3HWAYS- ONTARIO
MATERIALS & “ESTING OFFICE

RECORD OF BOREHOLE No 3

 FOUNDATIOH

secTion]

JOB __70-1106)k LOCATION _Huwy.L17 WBL Sta, 185 + 69 ofs 18! Lt. ORIGINATED BY __ ARN
W.P. 3766037 BORING DATE August 6, 1970 ‘ ; COMPILED. BY
DATUM __ Geodetic BOREHOLE TYrC Washboring-NX,BX Casing,BXT.AXT Rock Core; Cone CHECKED BY
SOIL PROFILE sampLes | [DYNAMIC PENETRATION RESISTANCE  [LIQUID LIMIT o |
5 gl < g0 ko 60 80 100 WATER CONTENT—-w -
EL Ev P g w |l = g "ISHEAR STRENGTH PS.F Wwe :ll §5 REMARKS
EEL, DESCRIPTION Zl 3| o P . | © UNCONFINED + FIELD VANE ' : o
DEPTH o :‘_2 > 3 o | ® QuICK TRiAXIAL  x LAB. VANE WATER CONTENT % Y
| +
oh B Crovnd Level v :5 re] Lot 800 1200 1600 2000 20 Lo 60 P.C.F.} RSASI.CL
02,7 Proanic Siit  Seft AL [ TM | PM o—|Ore.
: 2.0 S — 7712 | W | P 5. 8% |.y302.
| _Sand Tayer & BRI <
e e 7 300 WL in ove
}a"‘«," (){’n33 tN‘VF*’Y h oo 1 (AN apen
5411 spams ur to l.jgu / . BH 1‘:\1,{2.?/’170
hick 5 | mi | | ¢ o 10
/111,%'1{ - - 513 , .
200,31 Saft Lo Firm / : = 260 513 o3
1 D€ “ g ”;'.
2811 (oihe #31Y " pense |eojL—t 95 | 39
14 , %
“ | Limestone Bedrock & Isgr 104
vterbeds of shale
™owe !i” thick.,
ur to hick o |axr |50
Grey 280
2761 Sound 10(AXT (1008
28.7 ind of Borehole
270




DEPARTMENT OF HIGHWAYS- ONTARIO

RECORD OF BOREHOLE No..  rounoaron secrion|

MATERIALS & TESTING OFFICE ’ ,
JOB __ 70-1106) LOCATION _Hwy.h17 W.B,L, Sta, 186 + 23 o/s 30! Rt. 'ORIGINATED BY __ RN
WP 37.6(.07 BORING DATE Augvst 2, 1970 COMPILED BY BID
DATUM __Geodetic BOREHOLE TYPE Washboring-NX,BX Ca.smg-AXT Rock Core; Come  CHECKED BY 4
' DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOIL PROFILE ’ SAMPLES | |B/Ows/FOOT L2 , PLASHC LIMIT—— wh -
5 gl = 20 ko 60 B0 100 | WATER CONTENT— wE
2| = Q| U [SHEAR SRENGIH PSF T w wy 32| REMARKS
ELEV. DESCRIPTION el 2] & § .} o unconriner  + mELD vane | ! 3 ' °8
DEPTH < % > 3 > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % Y
o
30L.7]  Grownd Level o 2| o 4o 600 1200 1600 2000 20 b 0 Ipcrloasasicu
302.71 Clayey Topsoeil L CS =
2 [ [ ™ . ,
2% m ay to =ity clay // 30 + 57 ._%_.3631 i
{sensibive) 31T | M ' 6 WI in open
+° BH Aug. 28/7(
/ h (TW | PM 8‘ [ o—A495.5
Grey Hslt
291.6 - Soft *"‘1 :‘m ] // I |
13,1 |Het mix, 51 20847 Era. 594188 o ~— | )
trace of olav(Giac: L ~ 290 ; 30 30 32 8
287.6|T111)Denze *r}: *j 591’190 ;,q?gé 1188 polp D — o
17.1 Fractured Y/
Linestone Bedbock ki 8 | AXT 1%
interbeds {j’i‘ shale un P&
to 3" thick.
Grey 9 | AXT p00# 280
277.0 Sound
20-7) End ofBorehole
27




DEPARTMENT OF HIGHWAYS- ONTARIO

RATERIALS B TESTING . OFFiCE ~ RECORD OF BOREHOLE No.s | ‘FVOUN!‘DATION SECTION

JOB  70=1106kL LOCATION Hwy.hl7 W.B.L. Sta. 186 + 71 o/s 18' Lt. ORIGINATED BY AN
W.P. _ 37=66-07 BORING DATE August 2l & 25, 1970 COMPILED BY ﬁ
DATUM Geodetic BOREHOLE TWPghboring-NX,BX,AX Casing - AXT Rock Core; Cone CHECKED BY 4
DYNAMIC PENETRA?ION RESISTANCE LIQUID LIMIT wy
SQIL PROFILE SAMPLES | . |slows/Foor PLASTIC LIMIT w, .
5 9| = 20 0 60 80 100 WATER CONTEMT——w x &
=] = rd O TSHEAR STRENGTH P.S.F. Ap wy, 5Z| REMARKS
[-™ w Y, g
ELEV, DESCRIPTION | | & § . | o unconFineD  + FIELD vANE ; — @8
DEPTH o :z> bl 3 > | ® QuUICK TRIAXIAL x LAB. VANE WATER CONTENT % "4
30L.7]  Ground Level » a8l o 500 800 1200 1600 2000 20 Lo 60 P.C.EloRSASI Cl
03.2 |[Clayey Tonsoil i1 jes - )
3. Ffrerey Tonsolh_— Cmcac N WY .
" [Silty sand with some 2;2 2 T | ™M1 300 3 301.
i*‘_éivi © _ Compact A3 1SS |10 WL, in open
0ot 9 |Claylsensitive) Firm V AT 177 | ™ 4 b o 96BH Aug. 28,79
8.5 {Reworked Zone __ _ _ kel 38 112
" Het.mix.511t,58.8 pgrav. slb ji 578 \‘”-.
trace to some clay 247 185 120 ::::» oH 816 37 0
(Clacial Ti11) 56 , .
(Grey) w8 S5 55 291
287 .1 |Comract to Vervy Dense | . ofs—tar——read
17.6]_Fraciured W10 [AXT f@j
11 | AXT OO

Limestone Bedrock %
shale interbeds
280.9 Sound

23.8 End of Borehole 280




[TOEPARTMENT OF HIGHWAYS- ONTARIO |

| 1 RECORD OFBOREHOLE No. 6 FOUNDATION secnoN -

MATERIALS & TESTING OFFICE , ‘ | -
JOB _70-1106k LOCATION FHwy.h17 W.B.L, Sta. 182 + 85 ¢ , ORIGINATED BY ARN
WP, 37-66-07 BORING DATE___ August 27, 1970 COMPILED BY 31D
DATUM _ Geodetic BOREHMOLE TYPE _ Wahsboring-NX,BX Casing; Cone _ CHECKED BY xﬁ’ﬁy
DYNAMIC PENETRATION RESISTANCE | LIQUID LMIT v
SOIL PROFILE sampLes | 13YBAAYRGOT Syt g e _
5 8 P 0 ko 60 80 100 WATER CONTENT——w x &
: 2| = & | Y [SHEAR STRENGTH PS.F, w w =21
. =] w A ~ : ’ L4 L 22| REMARKS
ELEV. DESCRIPTION HEIR: § . § O UNCONFINED  + FIELD VANE N ©3
DEPTH x| 2 b 3 o | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % y
03.8 |  Ground Level » al| @ Loo 800 1200 1600 2000 P.C.FloRSASI.C
2.0 | Clevev Torsoll 2> DU ? K ;
101 Reworked Zone f : 5 188 10 300 \ ‘ : w__!:__BGQ,S
g%ﬂr‘é‘?fiﬁﬁﬁ’?ﬁ“@%ﬁ 13 185 |20 L> l\fi in?;zzie’;n 321
ey (Glacial Ti11 PE. ug, 26770
5SS 10 , ,
Crey oI 155 [ 70
p39,8 |Cormact to Very Dense | lodere—terd 505
1.0 | End of Borshole

280




DEPARTMENT OF HIGHWAYS- ONTARIO T ‘ ‘ ‘ :
MATERTALS ‘& TESTING. OFFICE RECORD OF BOREHOLE No.7 | FOUNDATION SECTION|
JOB __70-1106L LOCATION Huwy.l17 WBL Sta. 188 21 ¢ 'ORIGINATED BY __ ARN
W.P. 37=-66-07 BORING DATE Angust 25 & 26, 1970 - COMPILED BY ,’;WBTD
DATUM Geodetic BOREHOLE TYPE Washboring-NX,BY Casin~,AXT Rock Core; Cone CHECKED BY i ﬁ
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE LIQUID LiMIT Wi
= w |BLOWS/FOQT —— w >
5 gl = 4 0 80 100 'WATER CONTENT——y =
ELEV . E'J § < t g SHEAR STRENGTH PS.F. Wp w g E REMARKS
ELEV. DESCRIPTION | 2| £ ¢| 5 | o usconenen + FIELD VANE ey o)
DEPTH «| 2 =13 2| ° QUICK TRIAXIAL x LAB. VANE WATER CONTENT % y
305.8 Grovnd Level 178 2l @ hoo 800 1200 1600 2000 20 Lo 60 P.C.F
2 .C.FIGR.SA S| ,
T.0 ] Clayey Tonsoil e SASECL
1.01511%y Sand oZVLTEY ; :
Compact: ? 7185 113 > o6 L At
b ..;: “;?:i ————— . . (:3. ‘1( 42 (:‘ \
?égm%wé‘ elay / : S8 1 300 *ETD t A 0 17 33 50
¥ W odn e
295 .8 Pirm to Stitf A TH_ M i + |55 WL in QS?ﬁ
10.0 |Heb.mix,a11%,5and & o S wanis; B Aug . 28/70
pravel,trace of clay 2 ——
(G330133 T411) sol6_ |88 Lo <]
. T
SRR 8 Very Dense o, S8 FA7Rr 290y
17.0 | Fractured I
Limsstone Bedrock A AXT | 959

oR3 5 |%hale interbeds ¢, .4

22.

W fa

nd of Borehole

286




DEPARTMENT OF HIGHWAYS- ONTARIO NN ORI : - ~ - , )
WATERIALS & TESTING.. OFFICE RECORD OF’ BOREHOLE No.8 FOUNDATION SECTION
JOB __ 70-1106l LOCATION _Sta. 185 + 00 30' Lt. E.B.L, ORIGINATED BY ARN ‘
W.P. 37-66£-07 BORING DATR August 28, 1970 COMPILED BY ETD
DATUM Gpodetie BOREHOLE TYPE _Washboring-NX,BX Casing-BXT,AXT Rock Core; Cone CHECKED BY o/
‘ DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT Wy
SOIL PROFILE SAMPLESF_' « |Blows/FooT PLASTIC LIMIT ——— wp .
5 9| = 20 Lo 6 80 100 WATER CONTENT—— w =
: 2| & & | ¥ [SHEAR STRENGTH PSIF. ~ wp w, 3% | REMARKS
ELEV. DESCRIPTION | 2| & g| | © unconrineo  + FiELD vane ' ; ' °a
DEPTH o % r gl & |° QUICK TRIAXIAL x LAB. VANE WATER CONTENT % Y
30L.2]  Ground Level » a| © Loo 800 1200 1600 2000 20 ko 6o P.C.F.IGR.SA.SI.CL,
30% 5] lavey torsail ~nd 1 ™ ™| v,
1.n| Desiceated Crust |/ - - l + 55 0.7% | y 301
o Stiff | _ 300 a7 (_:.:
lay to silty cla / 21 ™| P L2 = e 118 16775 11 8
e e K §  cn ‘ 0 1 o7 32
layer of sand up to Ll ™ o 5 : 10 ¥L in open
A1 thick . / +359 08,5 IBH Aug. 28/
292.71 Firm to Stiff A= et
11.5Het . mix. s11%,5a.& pravi;? 22 :
trace of clay(Giac. |54 B 1 851 I pon
288.317411) Commact to Uensel?o, B '
15.9 |Limestone Bedrock &SP
shale interbeds A B |AXT L00%
283.1 Sound
21.11 End of Borehole
28 , 4




 DEPARTMENT OF HIGHWAYS- ONTARIO

MATERIALS & TESTING OFFICE e RECORD OF BOREH.LE No.o s FOUNDATION SECTION

JOB __70-1106L LOCATION Sta. 185 + i 18" Rt. E.B.L. ORIGINATED BY ARN
WP 37-66-07 BORING DATE ____August 26, 1970 COMPILED BY _BID
DATUM fGeodetic BOREHOLE TYPE _Washboring-NX,AX Casing-AXT Rock Core; Cone CHECKED BY N
SOIL PROFILE SAMPLES DYNAM!C PENETRATION RESISTANCE LIQUID LIMIT Wy
+— w |BLOWS/ FOOT w, >
5 91 = 20 ko 6p 80 100 WATER CONTENT—w =
= & o9 SHEAR STRENGTH PS.F. wp w, 321 REMARKS
ELEV. DESCRIPTION HEIR: §| o | o UNconmneo 4 FIELD vane — ' “a
DEPTH x| 3 =3 ; ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % y
305.1| Ground Level & 2| © Loo 800 1200 1600 2000 P.C.FIGR SA.SI.CL,
300, % Cglav?g T?n:o N :‘"N %3 ;’M b000
( a; esicecate ?
201 A Vezv Stiff /42 T > *!‘390,5
3.5 | Reworked Zone _ _ |7 3 1 98 L 131 444 =
Het.mix.of silt,sand o L] SS | 27 Wi, in oren
& gravel, trace of s T A R £
cliy s 6’?: £ 185 [ 18 BH Aug.28/7
0 6] 88| 27
Grey el 71 ss | ne
289.]; [Compact to Dense o p—fa—+—es Al 290
15.7| Fractured _ g RV
Limesztone Bedrock
Shale interbeds 7 10 | AXT | 60%
283.0 Sound

22.1 End of Borehole 280
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DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE No. 1o

FOUNDATION SECTION

Jos 70-1106] LOCATION Sta. 186 + 03 30' Lt. E,.B.L. ORIGINATED BY ARN
W.P. __ 37-66-07 BORING DATE____ August 7, 1970 | COMPILED BY _BTD
DATUM __ Geodetic BOREHOLE TYPE _Washboring-NX,BX Casing-BXT,AXT Rock Cores Cone CHECKED BY xﬁﬁx
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT Wy
SOIL PROFILE SAMPLESF_ w |slows/FooT PLASTIC LIMIT we .
= S| 20 Lo 60 80 100 | WATER CONTENT—w =
ELEV Fou E, w v g SHEAR STRENGTH P.S.F. wp w wy §5 REMARKS
e DESCRIPTION '-<- s| & 2 . O  UNCONFINED + FIELD VANE 0
DEPTH x| 2 =13 > | ® QuUICK TRIAXIAL x LAB. VANE WATER CONTENT % y
30L.9| Ground Level 1 _ a_.:_# by Loo 800 1200 1600 2000 20 o 60 P.C.F|GR.SASI.CI
303,92 [Clayev Topsol!l S L W OPM : 302
1.0 ?glty clay %sand layerfy' ) 2 | Td : » x 3.5 t—to—t 10 1y
esiccated 31 Pﬁ ’
299 .4 Stiff é ]Ef }g— 5 300 Z— Wﬁ’; in open
5.5 Het.mix.silt,sand and Iy ‘] R :::::* BH Aue.7/7(
gravel . trace of clay ;b 5 B§L_ 0 o
B{gi}%gcial TL11)y . & AT e aT
dutders mo to i in S Th o
292.6 |sine throuohonta. acio . g rtan
12.3] Fractored 4 ’ 5
e T e ] 290
limestone Bedrock 7 10 [AXT | 97%
interbeds of shale up S
to LY thick
Grey 11 |AXT | 92%
280.L Sound
280

2L.5| End of Borehole




| DEPARTMENT OF HIGHWAYS- ONTARIO S ST S L R -
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No.u | FOUNDATION SECTIONE

JOB __70-1106L ; LOCATION Sta. 186 + 51 18' Rt. E.B.L. ' ___ ORIGINATED BY __ ARN
W.P. 376607 BORING DATE August 5 & 6, 1970 | COMF..ED BY B
DATUM Geodetic BOREHOLE TYPE Wamhboring-BX Casing-AXT,BXT Rock Core CHECKED BY
TOYNAMIC PENETRATION RESISTANCE | LIQUID LIMIT wo
SOIL PROFILE SAMPLESr__ « |slows/FooT ’ — BLASTIC LIMIT ——— s .~
o 3| & L T WATER CONTENT—w =
ELEV =| B[ | <| % [SHEAR STRENGTH PSF. N R w, 32| remarcs
gy DESCRIPTION 2l 2| & 2 : O UNCONFINED + FIELD VANE D
DEPTH S| 3| Z| 3| 2 | ® Quick TRAXAL x LAB. VANE WATER CONTENT % | ¥
307 9 Ground Level 1S 21 o Loo 8GO 1200 1600 2000 20 Lo 60 P.C.F.IGR SA.S1.Cl
RASENICIO BN N AY4 "
0.5 Het.m%x.:si;t;}ljt,sand and for 1 |8S |23 4032
P attar 131) P{,; 2_1ss |53 | o Lot 15 8
ars up to 61 4 IS o h 0 |
ggg%dgéio%rel?ZQB.gn % 30 Wl in oven
. BH Aug.7/7G
sl |BXT BH Aug.7/7
Grev
| e o e
291.0 Vorv Drose OB ET Y.
1L.9| _ Fractured _ __ K&JB |BXT | 86% 290
Limestone Bedrock g§-‘l BXT 1100
interbeds of shale up P4
to 31 eds of shale w0 P10 |Bxr | 100
278.9 Sound 11 |BXT | 988 280
27.0 End of Borehole
270




DEPARTMENT OF HIGHWAYS- ONTARIO

| RECORD OF BOREHOLE Nd-’ 12 S  FOUNDATION secndN

MATERIALS & TESTING OFFICE : ,
JOB __70-1106L LOCATION _ Sta, 186 + 79 20' Lt. E,B.L. ORIGINATED BY ARN
W.P. _ 37-66-07 BORING DATE August 6 & 7, 1970 COMi .. O oY /.BID
DATUM Geodetic POREHOLE TYPE  Wasnoor ' neg~BX Casing-BXT,AXT Rocke Core; Cone CHECKED BY w .
‘ DYNAMIC PENETRATION RESISTANCE | LIQUID LIMIT ———=-W,
SOML PROFILE SAMPLES & . |Blows/FooT PLASTIC_LIMIT-——w; >
5 9| = 20 ko 60 8 100 WATER CONTENT-—-w <=
2l 5 L | ¥ |SHEAR STRENGTH PS.F. W w, sg REMARKS
ELEV. DESCRIPTION £l 2| & §| o | © Unconrmeo 4 riEwo vane : : ' ©3
DEPTH x| 2 > 3 ; ® QuUICK rmxmﬂ x LAéb. V{Ne WA SR CQNTENJ Y y
06.8]  Ground Tevel o z| @ Loo 800 1200 1600 2000 20 ko 60 P.C.F|GR SASI.C|
bl Giavey Tanasnil WY ’ }
1.0]Het. mix.si1t,5and and fp- 9 1S5 |15 S
pravel,trace of clay |- [2_{SS 151 y 30e.7
{Glacial Ti11) 'y ; m ;
| boulders un to L" in |, SS_| 82] 300 Ot b1 29 36 L
| size narticularly O‘ L1835 T 10 b in onen
below el. 297.) R 55 o7 | i Aug.%!?@

) oo 137
BXT |100%4 290

292.0 Verv Dense

1.8} Iimestone Bedrock
interbeds of shale up

to 4" thick
E Grey
1 281.9 Sound 9 AXT [1004

VN &5
-3

8 JAXT |100%

| 2k, 0 Tnd of Borehole | 280




DEPARTMENT OF mcnwmsw om’mbw ' | T SR "
JOB __70-1106l LOCAYION Sta. 183 + SO Qf E.B. L e ORIGINATED BY  ARN
WP, 37-66-07 BORING DATE August 26, 1970 COMPILED BY B}‘p
DATUM Seondetic BOREHOLE TYPE Washboring-NX,BX Casing-BXT Rock Core; Cone CHECKED BY ﬁE%éi»
DYNAMIC PENETRATION RESISTANCE LIQUID IJM!T Wy
SOIL PROFILE SAMPLES 1 . |Blows/FooT PLASTIC_LIMIT———w, >
5 8 I L2 b 60 80 100 | WATER CONTENT——w x =
L = &| | £ 9 [SHEAR SRENGTH PSTF. w w, 3Z| remarcs
ELEY, DESCRIPTION | 2| & g| 5 | o unconrmeo + FIELD VANE ' 3 ! a)
| PEPTH ‘ N E =13 > | & Quick ."AXIAL  x LAB. VANE WATER CONTENT % y
306.8 Gpound Lovel w‘;g ®| @© Loo 800 .70 1600 2000 , P.C.FlorsAsI
1.0 | Het.mix, of 5i1t,5and & 2 1139 2h, B ,
gravel,trace of clay .?-p 2 IBXT 1= 1 —_— y 302.0
(Glacial Ti11) s, —§ L ; =
boulders un to 5" in |V 7] BZ741 300 Aug.26/70
size throughout s 16155 1130
~ACT1ss 1135
26l .3 Very Dense ‘o481 85 130
: Y
12.5 Fractured 9 IBXT |Lo%
[imestone Bedrock 290
286.9 Sound 10|BXT |100§

19,9 Fnd of Borehole

280




DEPARTMENT OF HIGHWAYS- ONTARIO

RECORD OF BOREHOLE No. 1, A F‘OUNDATION“SECUON’\”

l‘ MATERIALS & TESTING OFFICE ;
| JoB __70-13106L LOCATION _ Sta, 188 + 19 ¢ E.B. Lo - : ORIGINATED BY ARN
l - W.P. 37=66-07 : BORING DATE August 7,1970 COMPILEC BY i}gﬂ’D
DATUM _Ceodetic BOREHOLE TYPE _ Washboring-BX, AX Casing=BXT,AXT Rock Core: ConeCHECKED BY
' ’ DYNAMIC 'PENETRATION RESISTANCE LIQUID LIMIT Wy
SOIL PROFILE SAMPLES — o |Blows/ FO(%JT ; PLASTIC LIMIT ;i .
'; 5 8 3 20 b0 60 B0 100 WATER CONTENT—w <=
| = & & | 3 |SHEAR STRENGTH PS.F. 1 w w " 5"§ REMARKS
| ELEV. DESCRIPTION F<' g a g . o ‘UNCQNﬂNED + FIELD VANE ‘ °a
DEPTH x| 3 t 3 > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % y
307.3] Ground Level n | © P.C.FIGR SA.SI.CL
‘ 0631 Clayey Tonsoil ~~I7 |ss c —K
, ' lp 3.7
| O tevorked Zone  Mside Tes T oo L LA
| Het. mi ,i»llt,“%ndland %, WL in oren
: Frav race ol ¢la ' E ey o ey
1 (,‘ian talc'l‘ﬂ}‘) y é,'oi 3 | BXT [23% 304 B Aug . 7/70
boulders un to 7" in N L AT IB7% |
size L2l .,
293.7 Very Dense 7 o 22— AXT L7
13.6 Fractured 7§ 6 | AXT 55%
[Limestone Bedrock K 294
shale interbeds SA 7| AXT 9%
Grey ?
283.9 sound P& 4 e 100
23.h Ind of Borechole

284




~ FORM OB-MT- 126 (REV. 1969)

'DEPARTMENT OF HIGHWAYS- ONTARIO

RECORD OF BOREHOLE No.is  rounoation secrion|

MATERIALS & TESTING OFFICE
JOB ___ 70-11064 LOCATION _ Sta. 186 + 71 118" W.B.L, ORIGINATED BY _ ARN
P. __ 37-66-07 BORING DATE  August 25, 1970 ' COMPILED BY /BID
DATUM __Geodetic BOREHOLE TYPE washboring.NX*Cazsing;, Cone CHECKED BY N
DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT - Wy
SOIL PROFILE ; SAMPI.EST;_ w |BLOWS/FOOT S ; | TLIMIT W, 5
5 9| = 20 0 60 80 100 WATER CONTENT—— w « =
e 2| G| | £| 9 [SHEARSRENGH PSF W g 32| remarks
=TV DESCRIPTION z s| o 2 . O UNCONFINED + FIELD VANE ()
DEPTH ; v :z:. >» 8 > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % "4
o .
305.2] Ground Surface il 28| © . P.C.F|GR.SA.SI.CL
0.5] Reworked Zone o {354 13 \ | 301.7
e _ I ss — XL 0
Het.mix,silt,sand and | 3 [78§5 1 39 300 )~y VL in open |-
gmave% trace to some | : L BH Aue. 28 /74
clay (Glactal Ti11) |2 [T SsT LS *‘7? AR cB
S0
ol 51 85| 32
frey o A T
LT Y T
28’{!.7 Dﬁnse to Ve?'y Bense ‘00': 8 SS 110 \——-—

18.5]  End of Borehole

280




DEPARTMENT OF HIGHWAYS- ONTARIO B T T T S 1
: « " OF |- 16 ' SECTION]
MATERIALS & TESTING OFFICE ' RECORD OF BQREHOLE NQ' - FQUNDA“ON ECTION}
JOB 701106l LOCAT ~! Sta, 18l + 65 118' Lt. W.B.L. ' ORIGINATED BY ARN
W.P.  37-66-07 BORING DATE _ August 27, 1970 ~ COMPILED BY L BID
DATUM Geodetic ' BOREHOLE TYPE _ Cone Test | ' _ CHECKED BY «A//f%{
DYNAMIC PENETRAT;ON RESIST'ANCE udutn LIMIT ———— W,
SOIL PROFILE SAMPLES | BLOWS / FOOT - PLASTIC. LIMIT v “
5 8 3 36 Lo 60 8o 100 WATER CONTENT—w x =
| =l = & | & [SHEAR STRENGTH PS'F. wp w, 52| REMARKS
ELEV. DESCRIPTION =l 2| & g| 5 | O UNCONFINED  + FIELD VANE ' : ' =
DEPTH g g fe 3 z ® QUICK TRIAXIAL x LAB. VANE “WATER CONTENT % Y
| 30L.L Ground Level » > o ‘ P.C.FIGR.SA.SI.CL,
" iy sy 7 -
4 30
Probably o ~
PR /)
fflacial '9'.. <>\
291.7 Ti1l i ) L
12.71 Pnd of Cone Test 29




" DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE No 17 (smm 2l éB F»@OQOUNDATION

secno&l |

JOB __ 701106k LOCATION Hwy 417 W.B,L. Sta. 186 + 05 o/s 98" Lt. ¢ ORIGINATED BY W
WP, __ 37-66-07 BORING DATE _ Jan. 22 & 23, 1969 ' ~ COMPILED BY W,
DATUM _ Grodetic BOREHOLE TYPE Washboring-BX Casing - BXL Rock Core CHVECKE‘D’ BY
' DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT Wy
SOIL_PROFILE SAM"ESr w |BLOWS/ FOOT ‘ |pLastic_ Lmr—w, >
= g| 2 e WATER CONTENT— w e
2l = - SHEAR STRENGTH PS.F, .  w w, 321 REMARKS
ELEV, DESCRIPTION z g & 2 , O UNCONFINED + FIELD VANE R =y
DEPTH P % ot 3 o ® QUICK TRIAXIAL X LAB. VANE WATER CONTENT % Y ,
o, 2| Cround Level & 2| @ | Lop 8op 1200 1600 2000 20 Lo €0 p.C.rlorsASI Cl
0.0 bi?*v sand & gravel ‘
3002 | { Roadway w;l,ﬁcomnac* ﬁ!r302»5
.0 Desiceated crust ¢ 1185 | 11 WL in onen
' mottled brown)V.Stiff 300 " RH
May fo 5T1Ey cTay _iﬂy/é .o
s trace of sand & orav/// 51 ™ 1 ™ o ! O oo b1 5 3L 606
20L.5 | Pirm { orey) P
12.0 Bilty *?nd"& eravel o7
trace of clay o
(61ae’ -1 Ti11) (grey) 1”@ 1189 L 19 290
1287.5 [Compact to Dense Sy
12.0 Fractured Z ot
NG IR
283.5 Shg?a interbeds 5 | BXL100%

SO UTEy

23.0| Fnd of Borehole

280




WEST APPROACH

/+\F5=‘;.

+ - Critical Circle
FS- Foctor of Safety
H - Height of Fill
X - Woter Level

TENSION CRACK
340 \
330
2:, }-wzo'
320 BERM
H = 30 20:]
g: 30° Y,
310 N FILL 5 o125 et
O.G.L. A
300 /
CLAY Cy= 600psf -
; a0 o _

290 GLACIAL TILL
280 BEDROCK

< O

<
270 o C

~ )

f o0

ESTIMATED
LEGEND




TOTTT T e

[
i PROPOSED ~GRADE
' s
V PIER $ PIER
| o |
z i
| o r ) ‘
’ NS - CF 900 pst
CLay  CuF 500 psf&LAY v el ,003
~y = 95pef  y'= 35 pek ;.Z ggss: : T e S e e e
— GLACIAL TILL i

BEDROCK

187 +00

186+ 00

@ PROFILE HWY.417 WB.L.

SCALE 1"= 20 o : |

ESTIMATED MAXIMUM
~CONSOLIDATION SETTLEMENT

INCHES

INCHES

EST!MATE’D TIME - RATE OF SETT'LEMENT

100 % IN 24-30 MONTHS
50 % IN 6-8 MONTHS

SUMMARIZED RESULTS OF STAB
HIGHWAY 417 - WBL

JOB 70-11064 WP 37




vy

EAST APPROACH

B TENSICN CRACK
£ / \ © 340 |
330
, PIER
# TWP..ROAD H =33 320
P ) - @=30°
i . FILL 3 2325 oot v
= ~_ L 0.GL.
P T T TS C# 900 psf 100
iy Ay Cu= 500 psk CLAY v _
“CLAY, Y =95 pck Y =100pct  ¥'= 40 pcf
R Saci s == e
——X T GLACIAL TILL 290
BEDROCK 280
v 270
£0)

INCHES

20

VENT

SUMMARIZED RESULTS OF STABILITY AND SETTLEMENT ANALYSES
HIGHWAY 417 - WBL. ovER  C.N.R. & TWP ROAD

JOB 70-11064 WP, 37-66-07 ~ FIGURE NO. |




WEST

APPROACH

—Steell Sheet
i {Driven to Beg

A-A

TYPICAL

SECTION




PROPOSED GRADE

(#PiER

|
|
|

—~—Steell Sheet Piling
{Driven to Bedrock) CLAY

GLACIAL TILL

BEDROCK

185 +OO’
¢é6+ 00

¢ PROFILE HWY. 417 WER.L.
SCALE 1"= 20"

Extent of Sub-Exco

determined by‘ future
Foundation “Section

?‘LW.B.L.

" GLACIAL TiLL

EDROCK
A-A BEDROC SUB — EXCAVATIO

N C
ICAL SECTION - HIGHWAY 417 -W.B.L. §

JOB 70-11064 W.P. 3




g

EAST APPROACH

GRADF

Twp. Road J SEE NOTE

- gy

T
i

N
0
°1

et

AR T L

e
186+00 .

W.B.L.

NOTE :
Extent of Sub-Excavation past this point to be

determined by future supplementary investigation by
Foundation Section

SUB -~ EXCAVATION OF 30FT CLAY STRATUM

HIGHWAY 417 -W.B.L. OVER C.N.R.& TWP. ROAD

JOB 70-11064 W.P. 37-66-07 FIGURE. NO. 2




FERCENT PASSING

100

20}~

80

79

60

50

40

3c

0

UNIFIZD SOIL CLASSIFICATION SYSTEM

CLAY & SILT SAND GRAVEL
Fine | Medium ! Coorse Fine l Coarse
DEPARTMENT SIEVE DESIGNATION 276 200 140 100 6050 40 30 20 16 108 s Wh W W s
‘/, 5 T T 7 5
/' ‘."’ ’/ l/ ‘—/./
- L | T 10
LA - /'/ =
! A
o =T ___J-"/ / 1Tt 20
’d /' 4 /’.—— /
/’ /’,/ / ' l
v ~ ”,,,,., - e - - 30
L 11, ] I
' 4
o e :‘ -
/ 4/ ) 'I 40
7/ ’1 ” ?’ /
-
///’/ / L 50
/ 4 \_ T (
et / [ MLAYER [ OF] (SITY |9 LEGEND
- ) / INT JClAY | STRATUN NG NG| svmsor |
. 1 1 I P——
- % e
'/ 7 4 70
7 N
./ & 2B | e+ s
e 17 | 2 |——rr— "
.——ﬂ"‘—""‘
4 : 90
—
LTI ! l [ 1] 1 !HH N N I A 0
& e o 338 - o M e 01 02 10 2 3 10 20 30 40 506070
& & ° o¢ ° ° ° 9o

GRAIN SIZE IN MILLIMETERS

RETAINED

PERCENT

DEPARTMENT OF HIGHWAYS
MATERIALS and
TESTIMNG
DIVISION

GRAIN SIZE DISTRIBUTION
CLAY TO SILTY CLAY (Sensitive)

WP No. 37-66~07

JOB No: 70 ~

11064

JFIG.

NO.

3




FORM OB--MT-252

REYISED 1966
%0 A
L J
; /
50 /
CH /
® /
3
s ct
[ 8
)
5 >
L
z (o
=
©
" cL o LEGEND
3 / BH No. | PAMPLE | sympo
& 20 : ]l
. /
. <ol
. / MM OH
|
i o1 “
40 50 60 20 90 100

LIQUID LIMIT ~ Per Cent

SEFANTININT OF RIONWATS

MATERIALS and
TESTING
DiVISION

PLASTICITY CHART
CLAY TO SILTY CLAY (Sensitive)
GLACIAL TiLL

we ne 37 -66-07

OB He. 70~ 11064

FIG. NO.

4




UNDRAINED SHEAR STRENGTH Cy {psf)

0 500 1000 1500 2000
305
®
. » 2000
¥ 2 B
+
300 ; x o
. Y
+
T
~ : .
@ o ®
o o *
e +
- xe
z
+
® O 295 + ®
[
g +
ws
— .
w +
{ -3 X
+
290 € 5
3w - LEGEND —
+ ® FIELD ' VANE
X ® LAB.  VANE
© UNCONFINED |
® @ QUICK TRIAXIAL
285

Fig. 5

70— 11064



vOID RATIO -PRESSURE CURVES
JOB NO. 70-11064

IPo' i Pe
30 - ¥ep ATt 1 T fan 26 BH, 7
‘\\ : Pol FC
\\ SAMPLE 2 SAMPLE 4
2.8 DEPTH 7'-3" 2.8 ———$tepa243H———| DEPTH 8-3"
ELEV. 267.1 g ELEV.297.5
Wy = 43.4% “n\ W = 87.0%
2.6 We = 20.6 % 2.2 Wp = 27-8%
\ W = 89.2% \. W =73.5%
Cec = 3.66 Ce = 1.
m 2‘4 < m 20 \ < 80
o o
= <
< 22 < s
: \ :
Q 20 9 e
\ .
P
1.8 1.4 S0 3
\ TN
1.6 1.2
] \
3\\\ l \
[ T s o —NJ0O 053 1.0 10.0
‘ PRESSURE TONS/SQ.FT. PRESSURE TONS /SQ.FT.
B.H. BH.
SAMPLE SAMPLE
DEPTH DEPTH
ELEV. ELEV.
WL = WL =
WP = WP =
@ Ce = ® ‘1 Cc =
o o
[ L oped
S 3
o o
Q O
> >
i
0.1 1.0 1.0 o1 1.0 10.0
PRESSURE TONS/SQ.FT. PRESSURE TONS/SQ.FT.




FORM OB M1- )
REV. APR. m‘

PASSING

PERCEN:

UNIFIED SOIL CLASSIFICATION SYSTEM

100

90

80

70

60

50

49

30

20

(Feled )}

CLAY & SIT SAND GRAVEL
Fine | Maedium | Coarse Fine [ Coarse
DEPARTMENT SIEVE DESIGNATION 270 200 140 100 6050 40 30 20 16 108 4 WkOR R 2)’{3'(',
A 7 /I‘ 0
B . /i
4" A 'I I 20
/ 12
" , jl/
A 2
* 30
s ,///1
/ - “ /4//
/( p—y v i/ 40
d ol - -] /. ./
( _—,—!’ /ﬂ, / s
e %}
L» f/ r d - 50
o /‘,/ P4 LEGEND
4 ‘ B.H |SAMPLE
e )’ » // 7 N]O N5O SYMBOL »
// ) 17| A
A /17/ .’// > A 7 —_——
7 e : 70
A0 L T 5 17 |[m——=
/ ard 1o 1 2 |——
< P e ®
)4 s T 12 | 3 |m——m—
5/ . 4..
1 %0
-
[T I I I 1T | NEN T 117
s o 338 ~ o ® e 03 05 10 2 3 4 s 10 20 30 40 50 6070

GRAIN SIZE IN MILLIMETERS

RETAINED

PERCENT

DEPARTMENT OF KIGHWAYS
MATERIALS and
TESTING
DIVISION

GRAIN SIZE DISTRIBUTION
GLACIAL TILL

W.P No. 37—-66-07

JoB No: 70—~ 11064

FIG. NO. 7

HET.  MIX. OF SILT, SAND & GRAVEL TRACE OF CLAY




ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N': - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
12 INCHES INTO THE SUBSOIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH,
TO THE END OF DRILL RODS, 12 INCHES INTO THE SUBSOIL,

60 DEGREE CONE, FITYED

THE DRIVING ENERGY BEING 330 FOOT POUNDS PER BLOW,

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE
IN THF FOLLOWING TERMS: -

DENSITY OR DENSENESS OF COMESIONLESS SOILS ARE DESCRIBED

‘N’ BLOWS/ FT.

CONSiISTENCY ¢ LB./S2.FT. DENSENESS "N' BLOWS / FY.
VERY SOFT o -2 0 - 250 VERY LOOSE c-4
SOFT 2 -~ 250 - %00 LOOSE 4~ 10
FIRM 4 -8 500 -~ 1000 COMPACT 10 - 30
STIFF 8 - 15 1620 - 2000 DENSE 30 - %0
VERY STIFF 15 - 30 2000 - €000 VERY DENSE > 50
HARD > 30 > 4000
TYPE OF SAMPLE

$.S.  SPLIT SPOON T.W. THINWALL OPEN

WS WASHED SAMPLE T.P THINWALL PISTON

S.B. SCRAPER BUCKET SAMPLE 0.S. OESTERBERG SAMPLE

AS.  AUGER SAMPLE FSs FOIL SAMPLE

c.s CHUNK SAMPLE R.C ROCK CORE

ST  SLOTTEQ TUBE SAMPLE

PH. SAMPLE ADVANCED HYDRAULICALLY
P.M.  SAMPLE ADVANCED MANUALLY
SOiL TESTS

Qu UNCONFINED COMPRESSION L.V. LABORATORY VANE

Q UNDRAINED TRIAXIAL FV.  FIELD VANE

Geu CONSOLIDATED UNDRAINED TRIAXIAL c CTONSOLIDATION

Qd DRAINED TRIAXIAL 5 CSENSITIVITY



@ V-SIQ.Q\{

‘s

S,
w
Wp
lp

E TR S - T

My
Cy

Ce

Cy

$u

ABBREVIATIONS USED IN THIS REPORT
SOIL PROPERTIES GENERAL -
UNIT WEIGHT OF SOIL {BULK DENSITY) L - 3.1416
UNIT WEIGNT GF SOLID PAZTICLES e SASE OF NATURAL LOGARITHMS 2-7183
UNIT WEIGHT OF WATEX logea orlng NATURAL LOGARITHM OF &
UNIT DRY WE!BHT OF SOIL (DRY CENSITY) logwaor10g@  LOGARITHM OF g TO BASE 0
UNIT WEIGHT OF SUBMERQED SOIL t TIME
7, ACCELERATION DUE TG GRAVITY
SPECIFIC GRAVITY OF SOLID PARTICLES G & —% 9 ELE
Tw v VOLUME
VOID RATIO w WEIGHT
POROSITY M MOMENT
WATER CONTENT F FACTOR OF SAFETY
DEGREE OF GATURATION
LIQUID LIMIT
STRESS AND STRAl
PLASTIC LIMIT
PLASTICITY INDEX u PORE PRESSURE
SHRINKAGE LIMIT o NORMAL STRESS
- ¢ NORMAL EFFECTIVE STRESS (& i8S ALSO USED
LIGUIDITY NDEX = S ¥P { !
P T SHEAR STRESS
- € LINEAR STRAIN
‘ now
CONSISTENCY INDEX = i y SHEAR STRAIN
YOID RATIO IN LOOSEST STATE v POISSON'S RATIO { |4 IS ALSO USED)
VOID RATIO IN DENSEST STATE £ MODULUS OF LINEAR DEFORMATION {YOUNGS MODULUS )
DENSITY INDEX « Smex =€ G MODULUS OF SHEAR DEFGAMATION
€mox — € min K MODULUS OF COMPRESSIBILITY
RELATIVE DENSITY D, 1S ALSO UsED | COEFFICIENT OF ViSCOSITY
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE EARTH PRESSURE
VELOCITY OF FLOW
HYDRAULIC GRADIENT d DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
COEFFICIENT OF PERMEABILITY OF PRES3URE
SEEPAGE FORCE PER UNIT VOLUME ¥ ANGLE OF WALL FRICTION
—Ae K DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS
COEFFICIENT OF VOLUME CHANGE » SUFFIXES IN EXPRESSIONS REFERR NORMAL STRESS
T AT SSIONS ERRING TO NORMAL S
ON WALLS
EFFICIENT OF CONSOULIDAT -
COEFFICIEN CONSOLIDATION Ko,  COEFFICIENT OF EARTH PRESSURE AT REST
Ae
COMPRESSION INDEX » ———8
dlog,e O
FOUNDATIONS
TIME FACTOR = —Ed%'— { d, DRAINAGE PATH ) —_———
8 BREADTH OF FOUNDATION
DEGREE OF CONSOLIDATIIN
L LENGTH OF FOUNDATION
SHEAR STRENGTH
D DEPTH OF FOUNDATION BENEATH GROUND
EFFECTIVE COMESION N DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
INTERCEPT IN TERMS OF : h
EFFECTIVE STRESS TO SPECIFIC GRAVITY. DEPTH AND COHESION ETC. IN THE
EFFECTIVE ANGLE OF AR . FORMULA FOR BEARING CAFACITY
SHEARING RESISTANCE, | T¢=C' + ¢ ton ¢
OR FRICTION Ke MODULUS OF SUBGRADE REACTION
APPARENT COHESION
iN TERMS OF
APPARENT ANGLE OF TCTAL STRESS SLOPES
SHEARING RESISTANCE, Trecut o ton$ —_—
.
OR FRICTION * H VERTICAL HEIGHT OF SLOPE
COEFFICIENT OF FRICTION D CEPTH BELOW TOE OF SLOPE TO HARD STRATUM
SENSITIVITY A AMGLE OF SLOPE TO HORIZONTAL




306
303
306

30
AY S To Vankleel Hillie

>
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=i |
} ‘
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20 3 ° o R
. 3 [ < | L_‘
g 2 «f
z
2 ?_
Kb 20 19 €
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¥ ——— ! .

320

17
L 4

HO.C 8522370 Hwy.

47 WB.L.

=100+00 R.E.of W.R. Milaage .35

no

wp . Rd|

—CLAY TO SITY CLAY
i Firm

3 I5 CONE

—
7 7. v, s T =
300/ o€sxc’c§fmz% R e
o IR

CANADIAN

i
1
|
i

N
&
)
)
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306
1o Glen Raburtson |

AL 20 0n 4
5 A | Ll T PGlACAL Tl PLAN
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Departiment of Highways Qunuario
Copy for the infermation of

Mr. A. Stermac

Mr. T.C. KRingsland, Bridge Office,
Reg. Bridge Planning Engineer, Downsview
Kingston Regional Office

February 10, 1$71

C.N.R. & Twp. Rd. Overhead - E.B.L.
W.P. 37-66-07, Site No. 31-294 Gl
P ‘69(

AP S

Highway 417, E.B.L., District No. 9 84

Attached herewith are prints of the Prellmlnary Bridge Plan
Drawing D-6932-P1 for the above-mentioned structure.

The estimated cost of the proposed structure is $154,000,
which includes tender, materials, engineering and sundry constructlon.

: Any comments or revisions you may have should be submitted
‘within three weeks.

C.S. Grebski,
Bridge Design Engineer
CSG:rd

Attach.

c.c. B. Davis
A. Stermac
R. Forrest
J. Anderson

PV, o 3 //4 a4 AP / i s, g4 L Snesier oo fi{:ﬁ@f

7

Id
el plle cragpon /o e i Eruis,
‘ # - 24 y




i
DEPARTMENT OF HIGRWAYS ONTARIO M -’
MEMDRAMDUM
‘Tm Mr. B. R. Davis, From: roundation Section,
Bridgze Englneer, ¥aterlials & Testing 0ffice,
Bridze Office, Room 107, lao. BRldg.
Admin., Bldg.
ArTenTiON: Mr, ;i McCozbie Daye: Februzry 11, 1971
COur Fie Rer. In RzeLy TO
Sussecr: ADDITIONAL BORZHOLZS
at

The Proposed Overhead Stru.tures at the
Crossing of Hwy. 7417 (Westbound Lane)
And the C.NLH.
Twp. of Lochlel -~ County of Glengarry
District No. 9 (Ottawas)
W.0, 70-11064 - W.P., 37-65-18

Further to the memo from the Road Dzsign Section -
(Kingstou), dated December 18, 1970, we have recently completzd
additionsl borings at the above menticned site to detfermine the
limits of the sub-cxeavation of tha clay stratuxr at the structurs
. apprecaches as discusszd in our Foundation Report #€.0. 70-11064
Sub-section 6.2.2).

A total of 4 boreholes (B.H.'s 18, 19, 20, & 21) were
carried out during the course of the recent investigation.
The borings revealed that the subsoll conditions are generally
similar to those encountered in the original report.

Incorporating the recent borings, a revised stratigraphical
profile has been obtained along the centre-line of the proposed
Hwy. #417 Westbound lane. This is shown on revised Drawing
70-110644, enclosed with this memo., The Record of Borelog sheets
for the additional borings are also enclosad, and these should
be included along with our Foundation Report.

Our recommendations with regard to the sub-sxcavation of
the clay stratun, are as follows:

1} At the Zast aporoach the sub-excavation should extend
te Station 187+350. A smooth transition should be effected between
Station 187+50 and 187+75. '

11) For the West approach the sub-excavation should extend
to Station 1334275,

@ oo e e

N




Mr. B. R. Davis, 2
Bridece Engineer,
3ridge Office - Adzin. RBldg.

Attn: Mr. 3, dMcComble February 11, 1671

je: Additional Borsholes ~-- W.0. 70-11064, W.P, 37-66-18 ...

11) Any organic pockets located within the plsn limits
of the approach fills, beyond the sub-excavatiorn: limits, should
be excavated for their full depth,

The detalls of the sub-excavation are given on
Figure #2 of our original Foundation Report.

Settlements will take place in the cohesive subsoil
beyond the limits of the sub-excavation due to the surcharge
loading of the approach fills, ’

In order to reduce the msgnitude of the post-construction
maintenance requirements, it would be advantageous to place both
the East and West fills prior to construction of the structurs,

If scheduling permits, a period of at lesst 9 months is recommended
for this purpose. In any event, final paving should be delayed
as long as possible,

Should you require further information pertaining to this
rroject, please feel free to contact this Office.

9/y </6mm4ﬁ

MDD/ MdeF . M. Devata
Attach, SUPZRVIZING FOUNDATICN ENGR.
for:

A, G, Stermac
PRINCIPAL FOUNDATICHN ENGR.

Davis
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MEMORANDUM

. 3 DEPARTMENT OF HIGHWAYS ONTARID
of }{ /
; .
' // Y

Te: Mr, T, C. Kingsland, FROM:  poad Design Section,
Regional Bridge Planning Engineer, KINGSTON, Ontario,
KINGSTON, Ontario,

ATTENTION: Dave:  March 1si, 1971,

Our FiLe REF. IN REPLY TO

SusuyECT: W.P, 37-66-07 & U.P, 37-66=18 - Highway #417 = C.N.R. and

J

Touwnship Road Cverhead = Distriet #9 Ottawa,

The following are Road Desizn comments regarding Preliminary Plans D~6932-FT
and D~6966~P1,

1. ‘the grade lowering
zrde

Tomea1.1 L

ot -~ -
DR PRV S R v w

a

of 0,70 feet on the East Bound Lane is noted and
+ 5 1z

- * SR A .1 S o 52 - S rt 3 4
G Peg Hleterialis aond Testing Seciion for their

oy A
- A W ~a

information,

2, The east piers of . sth structures will be in the future Qitch of the
reconstructed Township Hoad, Will this cause any problem?

3. The note on the drawings regarding backfilling of sub-excavated areas
mentions "granular material' while the Fouadation Report recommends
"granular type materials", Please advise of correct terminology,

&, Additional information is still reguired from the Foundation Section
to determine the extent of sub=excavation usder the approach fills,

fet

5. Does the revised slope of 1 3/4:1 on the westerly approach £il
eliminate the nced for steel sheet piling adjacent to the C.ILE.
tracks as recommended by the Foundation Section, (See Figure 2
WP, 37-66-07),

6. As per our discussion a 50 foot clear work and storage area in the
vicinity of the perchad ebutments, will be provided, dur
stage for the future pile driving operation, with a 10% scores arade,

i - » - 3 . - -t LT~ o 3] e - -7 ~

fe IF is assumed that perforated pipe will bLe used fo draizn the area
behind the abutments,
-~

- J
" 7

7ﬁ -~ ~>‘?~'\ J‘/f’:"J\_/O .

R, T, ¥olaro, e 5
TOR: C. McMillan, r e .
SR, PROJECT DESIGN ENGINEER. { RE CLIVED
RIM/Gli/mac E and 1 1871

= J. Gruspier i s
CeCe 7 0o bruspi b BRIDGE
Copies made for: (TCK /jhl: 5/111/71) , L OFFILE ]

C. S. Grebski - Att. K. Ragsi
A. G. Stermac - Ait. M. Devata




Mr. A.G. Stermac ‘m. Mr. M. Devatai-” '

Mr., &, 4. Harkiewics, zridge Sectionm,
neglonal Hoad Design bagineesr, kingsion, Lntarie.
hingstom, Undario.

wr, G, deiiillan “apch 5, 187),

# . P, 37-86-01 & -02, Highway 417,

C. M. HE, and Township Rosd Overhead

W, F, 3T-88-~07T (EBLJ) & W, F, 27-86~18 {W 5L}, Site 51-284,

Higbway 4317, District 8§ - Ctlawa

With reference to the comumnents contained in Mr, Molaro's lelter
of March 1st on the prelimirary drawings for the above structures,
D-6032-F1 and D-EBE6-P1, the reglies to these are as follows:

1.

2.

$.

The grade lowering of 0,70 ft. ai the £, B, 1., structure
has been notified 1o Regional Materials & Testing cection,

No problem will arise from placiag the east plers of both
structures in the {qture ditch of the reconstructed Township
Koad, We will, however, require from you bottom of ditch
elevations and preferably, a skeich showing the location of
the cenire and side glopes of the ditch in relation to the
plers.

The note on the drawinge regarding graaular maierials
will be changed to ‘granuler iype materiale , if it iz 1eft
¢n the bridge drawings at all,

Foundation Section have now issued an addendum dated
Harch lst, 1871 o their original foundation report for thiz
aite, The addendum estublishes the plan limits for sub-
excavalion ail the approach {ills for the W, B, L. structure,

The lorward alope of the approach fills of 1 2/4: 1 does
5ot eliminate the need for supporting the track during the
sub-excavation of the adjacent layer of sensitive clay., &
satisfactory maothod of carrying this out will have (o be
devised,



8,

7.

-Fe

The work and storage ares as defined in your letier would
be satisfactory. There would appear to be no benefit
resuiling from placing the whole of the fill above top of
abutment footing elevetions at this particular site,

Perforated pipe will be used to drain the area behind the
abutments in sccordance with the bridge office atandards.

T. €., hingsland
Regional Bridge Planning Engineer

TCR /i
e. c‘
C. &5, Grebaki{ - Alt, k., Basgsl
J. E. Grauspler

A, G, Mermac - Aft, M, Levata
5, MeCombie




I DEPARTMENT OF HIGHWAYS ONTARIO I

MEMORANDUM
To: Mr. A. Stermac, FroM: ¢, 5. Grebski,
Principal Foundation Engineer, Bridge Office
Room 107, Lab. Bldg.
ATTENTION: Dare: June 22, 1971.
Our FiLe Rer. ; IN REPLY TO

SusJecT: +R. « Township Road O'Head - E.B.L.

C.N.R

2.3 miles South of Vankleak Hill .
W.P. #37-66-07 Site #31-294 oy =2/ -6
Hwy. No. 417 E.B.L. Dist. #9

Attached herewith are the final bridge drawings

which show the foundation design for this structure.

Kindly give us your comments at vour earliest

convenience.

C. S. Grebski,

Bridge Design Engineer
CSG:s
Attach.

c.c. Foundation Office



‘ DEPARTMENT OF HIGHWAYS ONTARIO I

MEMORANDUM
Ta: Mr. A. Stermac, FroM: o, 5. Grebski,
Principal Foundation Encgineer, Bridge Office
Room 107, Lab. Bldg
ATTENTION: Date: June 23, 1971.
- Our FiLe Rer. IN REPLY TO
SuBJECcT:

C.N.R. & Twp. Rd. O‘'Head W.B.L.
2.3 miles South of Vankleek Hill
W.P. #37-66-18 Site #31-294

';???“7727'6§§/
Hwy. 2417 W.B.L. Dist. #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,
C. S. Grebski,
Bridge Design Engineer
CSG:s
Attach.
c.c. Poundation Office

JE

Py
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DEPARTMENT OF HIGHWAYS ONTARIO

MEMORANDUM

To: ir. A. G. Stermac, FroM: Systems Design Section,
Principal Foundatious Engineer, XINGSTON, Ontario,
RPoundations 0ffice,
DOWNSVIEW, Ontaric,

ATTENTION: Dave: Qctober 18th, 1971,

Our FiLe Rer. In REPLY TO

SusJecT: W.P. 37-66-01 - Highway #417 - Foundation Report #70-11064

Proposed Overhead at 417 and C.N.R. - District #9 Ottawa

We have further considered the method of sub-excavation of the clay stratum
at the above site and wish to submit for your veview and recommendations the
enclosed sketch showing alternative schemes.

As can be seen frow the sketch, excavating within the plan limits of the
embankment and back at a 1:1 slope would place the top of the excavation
unacceptably close to the tracks and the township road. Figure 2 of the
Foundation Report recommends the use of steel sheet piling to support the
railway embankment, however, it is questionable whether the thin layer of
glacial till is sufficient to support the piling. It has been suggested
that 2 second set of piles be driven on the other side of the tracks and the
first set tied back to them. Another alternative would be to drive a set
of piles on the sawe side of the tracks as the first set and place struts
between them,

Since neither of the above methods appear absoluiely satisfactory, we have
shown on the enclosed sketch, various limits for the sub-excavation which
might allow the work to be performed without the use of piling. If the
railway embankment was still considered unstable, sheet piling could be
ériven on the excavation side of the tracks for added support,

It would be appreciated if you would review these schemes at your earliest
convenience and forward your recommendations to this office.

NS

G. McMillan,
FOR: S. J. Markiewicz,
REGIONAL SYSTEMS DESIGN LENGCINEER.
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Cols = E. Saiﬁt
M. Peverett
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\WM___.MJJ. N Conadien Notion d Railways  Law Department
Puf;rm Taschcreaun Q.C. W. P, Winslow, §.C. Wm, J. Law
Vice-President & General Counsel Assistant General Solicitor R, J. Lafrenigre
. Solicitor
G. M. Coonor H. J. G. Pye wors
Generai Schitor Commission Counsel D. Bekhor
J. M. Duncan Atarrey
Assistant General Counsel Montrealt

Secaumber 17, 1971.
File: 369-3-2330

Mr. C. ¥W. Rump,
Secrectary,

Railway Transport Committee,
Canadian Traasport Cozzission,
Qttawa, Oat.

Dear Sir: File 26711,3070 - Twin overhesad bridges,
Vile 11,24, Vanitloog Zukbd,

Reference is made to your letter datea Augusit 5,
1671 in connection with the Depariment of Transportation and
Communications' application of July 22nd.

The detailed plans submitted by the Dapariment
are satisfactory to the Eailway insorar as general features,
track requiremsnts and clearances are concerned. Wwith regard
to Drawings D=-0932-2 and D=6335-2 showing the bore hols
loeations and soil strata, the drawings have beed examined
and the following commenis are mades

- The desizn of thie falsevork for ths eastbound lane,
pter- £1 on Drawing 0=-6532-2 was found to be satisfactorye.
However, the falseworx for westbound lane pler #1 on

Drawinz D-6266-9 was found to be inadeguate and snouid e
redesigned to satisfy the following cnditions:

1. Borehole #2 on Highwayis Draving D-6966=2
chould be used for the desizn. Il shows
that the site for pier 71 westbound lane
consists of some 12% of sensitive clay
overlying dense till.

QL3I 2




2o Drivin: of piles for the pier ecould disturb

Iy

the ei v =al * creiore a reaculded sirenzlh
of tuos Clo, meduld Le uzed in toe dnsign
of tna TalseudrLe

3. Tre possibility of a slip circle passing
throusn clasy zone below the sheetln;s should
be considered. Sheetings extendlng into
the dense till mny te necessary to obéain
an adeguate factor of safetly.

L, Train load shall be taken as enqual to a
surcharge load of 1,030# per square foot.

Ycirs very truly,
K. J. 6. PYE

Commission Counsel,
RGJI /we

J \ ¥r. T, C. Xingsland,
Rezional Bridze Planning Engineer,
Dept. of Transportation & Communications,
Bridge Section,
Postal Bag L00OQ,
KIZGSTON, Ont.

‘C‘opies made for: (TCK/hl: 29/12/71)

A. J. Percy

/S. J. Markiewicz - Att. G. McMillan
JA. G. Stermac - Att. M. Devata

K. G. Bassi

C. S. Grebski

! C.H.O.
KINGSTON
RECEIVED
DEC2G 1971

BRIDGE
OFFICE




‘Mr: A. G. ‘Sterma;t - AQ\M M. Devata ‘

Bridge >ection, Postal Bsg 4000, Xingston, Ontario

Your file: 368-5-2830 December 28, 1971

Mr. H, d. Fye,
Commission Counsel,
Canadian National Railways,
Law Department,

Montreal, Quebec.

Dear Sir

SUBJECT: W.P. 37-86-07 & -18, Site 31-294
Canadian National Railways Overhead
Eastbound and Westbound Lane Strucinres
File 26711,3070-Mile 11, 34-Vankleek Subd.
dighway 417, District 8 - Gtiawa

I refer to your leiter dated December 17, 1871, to Mr. C. W. Rump,
Canadian Transport Commission, concerning the above structeres and,
in particular, to your commenis on the track protection for pier #1 of
the westbound lane structure shown on Drawing D-6966-8,

The approach fills for both structures wiil be placed as part of the grading
and drainage contract and the structures themselves will be built later in
the folilow-up paving contract.

Before placing the approach fills for the westbound lane structure, the
sensitive clay shown on Drawing 3-6%66-2 wiil be removed and replaced
with selected sub-grade material., The limits of sub-excavation are shown
on our Systems Design Office proposed contract sheet £18, The approach
fills and othar new consiruction carried out as part of the grading and drain-
age contract are shown in plan on sheet §18. Two copies of sheets #18 and
#18 are enclosed,

it is proposed that when the grading and drainage contract has been awarded
the Contractor shall submit to this Department details of his proposed method
for seb-excavating the clay and for track protection. Two copies are enclosed
of the three relevant proposed Special Provisions covering this portion of the

.8‘=u2
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Mr. H. 4. Fye: 2.

work, including construction of the zpproach fills. It is assumed thal sheet
piles extending into the till or some other equally satisfactory method of
supporting the ground will be necessary at this stage. The Countractor's
proposals will of course be submitted by this Department for your approval
prior to commenTiug work.

The track p:otection shown on Drawing D-6866-9 applies to the foundaiion
work to be carried out as pari of the structural work included in the later
paving contract when all sub-excavation and backfilling is completed and the
spproach fills have been placed. At this stage it should not be necessary to
extend the sheeting of pier #1 track grotection below the elevation shown on
the above-mentioned drawing.

1 shall be glad to receive your comments on the above proposed procedures
and your approval of Drawing D-6966-8 in view of the above explanations.

Yours truly,

T. C. Kingsland
Regional Bridge Planning Engineer

TCK /hl
Encls.

c.c. {n.i.o.0,})~ encls.

A. J. Percy

S, J. Markiewicz - Att. G. MeWillan
JA, G. Stermac - Att, M, Devata

K. G. Bassi

C. 5. Grebski
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Mr. C. 5. Grebski, Bridge Section,
Structural Design kngineer, Kingston, JUntario.
Downsview, Uniaric.

Mr. K. G. bassi Lecember 29, 1971,

W.P. 37-66-07 & -18, Site 31-294

Cansdian National Railways Overhead i Y
Eastbound and Westbound Lane btructures ,/(j“f SR

Highway 417, District 8§ - Ottawa

I enclose a copy oJ letter dated December 17, 1871 from »ir. H. J. G.
Pye, Commission Counsel, C.N.R., to ir. C. W, Rump, Canadian
Transport Commission, together with a copy of my reply. I encloce
also copies of Regional Systems Design sheets #18 and #19 and the
three proposed Special Provisions referred to in my letter of December

29th dealing with sub-excavation and placing of approach {ills.

Regional Systems Design are to indicate on sheet #19 the stations marking
the limits of sub-excavation in the longitudinal direction. On the west
side of the tracks this station will not be farther from the track than the
sheeting forming the east side of the track protection for pier #1 shown
on Drawing D-6866-9, i.e., »tation 185+15 on cenire line W. B, L.

We are forwarding copy of this letter and enclosures to Mr. M. Devala,
Foundation Section, and shall he glad to receive any comments you or
Mr. Devata msy have in tris matter,

T. C, Kingsland
Regional Bridge Planning Engineer
TCK /hl
Encls.
c.c. {with encls. )
w/ M. Devala
AL, Stoyanoif
A, J. Percy
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wiordon Ca8rton, w.C.

siructural Fiansing cecilon, FPostal pay 4004, singsten, Latario

Youpr vile: 288-L«2800 wmareh 3, 1972

sir. M, d. Pye,
wommisgian ¢ onnsel,
Canscian hanonal Hatlwayy,
Paw depariment, XY
G E e o gy Bty v 0(}&{
sicatreal, cusbesc, ,/"

LR s

b bdia I W oF, 1T=86-07 & ~16, nite 31294
{ anadian National Hetlways tverhead
fRstbound ang desibound Aane strucmpres
rile 20713, 50T0~muule 11,74~ vankleek Jubd,
Tignway =17, cdstrici ¥ - iiaws

Fuarther to my letter of ccember 23, 1871, concerning track profection
for the nestoonad lane structure, we nos enclose (e coples of additional
special »rovisions cealing «ith the Haileay rrotection snd Approach Vil
spvankment Protection 10 be itnciuded tn our tender docuamnents for gour
approval,

i shall be glad o receive your coaments and approval as early a3 possible.
Y ours traly,

T. &, dingslang

Hegional sirectursl Plapning rngineer

SO

iy

fuinitd

encl,

Ceo = L. w. Hump (e encl,
wecreiary-tsilway iransport Commilise
wiings

z. ¢, in.t.o. 00}

A, I, Perey - 3. J. Markiewicz-atl, G. wiehililan
A, 3, Stermac-Att, ¥, Uevela

k. . passi

. 2, Grebekl



RINISTRY

AXEXARHEXEKEE
Telephone: 530 Yremblay Road,
TH=D04L Ottawa, ntario,

K1d OUBs
June 30, 1u72.

(G.H, Workuman,

Aszistant Chiel mEugineer,
Design & Constructian,

C.h.R. Headguarters Building,
Engineering bepartment,
Montreal, Quebec.

Dear Sir:
RE: COHTRACT 72-22, HWY 417, C.u.R, CROSSING

I believe you have veceived from v, .U, Crugh, P. Eng., a copy of
his letter to #@r. J.E, Callaghan, dated June 23, 1972, submitiing
grawings of the shoring proposed by Bot (onstruction Lvd., Bo
support your track during the adjacent excavation of sengitive clay.

May we please hwave your comments on this proposal in order that we
may evaluate it as soon as possible.

Youyrs very wruly,

H %
i

et SNT /}

e e e
P e v

LH4p/S i Yie B, Puyeprell;
Lo/ A.5., Bterusoe, Distrivt Construction
T80, Kingsiand, Engineer,

R.B. Blinglsevon.



MINISTRY OF TRA*SPORTATION AND COMMUNICATIONS, ONTARIO

0

~Joé ] |

MEMGRANDUM
3
T Mr. A.G. Stermac, Fram:  pistrict #9, Ottawa.
Principal Foundations Engineer,
Foundations Office,
Downsview.
ATTENTION: DaTe: June 30, 1972.
Gur Fite REF. IN REPLY TO
SugueECT:

CONTRACT 72-22, HIGHWAY 417,
C.ii.,R, CROSSING

Attached are:

- copy of letter from J.H. Crumb, P. Eng.,
of Bot Construction Ltd., dated June 23, 1972,
together with a copy of his drawing 72-22-1

- copy of my letter of this date to Mr. G.H.
Workman, P. Eng., of C.N.R.

May we please have your comments on Bot's submission.

LiP/ml L.M. Pevereti,

CC/ T.C. Kingsland, Dist. Const. Eng.
R.E, Singleton.

Attached,
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Telaephione:

Dt 2y 530 Treablay Road,

Ottawa, Ontario,
K1g OR4
July 14, li972.

Bot Constructionm Limited,
1225 Speers Road,
Oaltville, (ntario.

ATTENTION: MR, J.H. CRUMB, P, ER,

Dear Sir:

Upon receipt of your letter of June 23, 1972, we wrote Lo Mr.
G.H. Workmen asiing for his comments upon the proposals contained
in your Drawing No. 72-22-1.

We have not yet received a reply from #r. ¥orkeen, and 8o are
uneble to mEke any final decision as to the approval of Four
proposals. jowever, we have noted that both a0ts of shest
piling are shown as penetrating to elevation 284.5 approximately,
whereas the soils information for the cuntract indicates the
likelihood of rock being encountered at sbout elewation 289
(Borenoles #2 and #3). It appears thst this say not have been
taken into aceount, and we would sppreciate your comments.,

Yours very itruly,
!f
z

L /

1LEp/al

& Gaﬁ, 3’%,
A.G., Stermac,
A.E. #cKinm,
T.6. Ringsslang,
R.&. Sisgleton.

L.M, reverett,
idstrict Comptruction
inginser.,
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO

Copy for the information of
Mr. M. Devata

Mr. J. Cruickshank Systems Design Office
Construction Engineer KINGSTON, Ontario
OTTAV A, Cntario

July 17th, 1973 .. £ _ £ i
Mr. H,_ Alguire v 7¢ 4

Contract 73-40 - Highway 417 - From
Highwey 34 Easterly - District 3, Ottawa

As per your request, I have discussed, with M. Devata,
the possible necessity for restrictions on the start of structure work
in view of the late placement of approach fills on the grading contract.
By the time this contract is awarded, the fills will have been in
place for three months and it is felt, therefore, that no restrictin
will be required. it would, however, be advantageous if the paving
of the zpproaches couid be left 28 late as possible to allow for
maximum consoliidation.

There will be a restriction with regard to the cement
treated base in that the comtractor should mot operate vehiclex or
equipment on C.T.B. which has been in place less than two weeks,
nor will he be allowed tc pave over C.T.R., which has heen in place
less than ten weeks.

As noted by yourself, there should be a special
provision included to ensure openings in the falsework at County
Road 24 te allow the grading contractor pagsage along the grade.

G. MeMillan
For: S. J. Markiewicz
Sr. Project Design Engineer
GM/8JM/dal

¢ ¢. ~ M. Devata
¥, HBatten
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00322
MR J CRUICKSHANK CONSTRUCTION ENGINEER OTTAWA
ATT: H ALGUIRE PRIORITY
COPIES TO:
OR325
DOWN 53 M DEVATA FOUNDATIONS OFFICE DOWNSVIEW @i
Ao RS S o S ” %M%v o y A E R
M BATTEN MATERIALS AND TESTINGS  KINR | EAdT s

RE: CONTRACT 73-40 ~ HIGHWAY 417 - FROM

HIGHWAY 34 EASTERLY - DISTRICT $, OTITAuA
AS PER YOUR REGUEST, 1 HAVE DISCUSSED, WITH M DEVATA,
THE POSSIBLE NECESSITY FOR RESTRUCTINNS Cs THE ST&RT OF STRUCTUR
WORK IN VIEwW CF THE LATE PLACEMENT OF APPROACH FILLS ON THE GRADING
CONIRACT. BY THE TIME THIS CONTRACT IS AWARDED, THE FILLS WILL HAVE
BEEN IN PLACE FCR THREE MORTHS AND IT IS FELT, THEREFORE, THAT
NO RESTRICIION WILL BE PEQUIRED, 1T WOULD, HOWEVER, BE ADVANTAGEOUS
IF THE PAVING COF THE APPRCACHES COULD BE LEFT AS LATE AS POSSIBLE
TO ALLOW FOR MAXIMUM CONSOLIDATIOHN.
THERE WILL BE A RESTRICTION WITH REGARD T0O THE
CEMENT TREATED BASE IN THiT THE CONTRACICR SHGULD
NOT OPERATE VEHICLES OR EQUIPMENT ON C.T.B. WHICH
HAS BEEN IN PLACE LESS THAN TwC WEEKS, NCR WILL HE BE

ALLOWED TQ PfVE OVER C.T.BM WHICH HAS BEEN IN PLACE

LESS THAN TES WEEKS. s
AS NOTED BY YOURSELF, THERE SHOULD BE & SPECIAL 1§

PROVISION INCLUDED TO ENSURE CPENINGS IN THE

FALSEWORK AT COUKTY RCAD 24 TC ALLOW THE Sl

PA?ING CCNTRACTOR PASSAGE ALGNG THE GRADE.

G MC MILLAN

FCR 5 J MARKIEWICZ

SR PROJECT DESIGN ENGINEER SYSTEMS DESIGH KINGSICN
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[T — peEase carL

D __ WISHES B _ RETURNED D L wWiLL
APPOINTMENT YOUR CALL CALL BACK
{ l . NOTE AND B __PROYIDE § 1 __ PLEASE
FILE MORE DETAILS ANSWER
D __ NOTE AND __FOR YOUR D _ DRAFT REPLY FOR
FORWARD . INFORMATION MY SIGNATURE
D __ NOTE AND D __FOR YOUR B INVESTIGATE AND
RETURN APPROVAL T REPORT
D . NOTE AND D _ FOR YOUR 1_] __ TAKE APPRO-
SEE ME SIGNATURE i PRIATE ACTION
D RETURN PER YOUR D
— WITH COMMENTS ~ REQUEST
COMMENTS:
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Mr. J.M. Childs, P d e E LM nn seruction of{ice,
District Englneayr, “mird Tlaoy, Centyval Blde.
Digtrict 9, Ottavs. :

Mr. J.A. Cruickshank Hovenbar %, 1373,

EQBQX" W'Pn 37“‘6%""’9?. ﬁit& 31"294; ﬁ‘fjr. ‘1?' D‘ﬂta 9.

mhis will confirm telephons discusaion with M. H.
Alguire of your office today regarding the pler
~ foundations on the above structure.

~ As stable gyround was not encountered until 1 foot

" below the bottom of foundations Tfor pler #2 we
recomnend the pouring of 1 fecot of mass concrete
‘below the designed foundations.

~ If similar conditions are encountered for the remaininrg
~ pler foundationse the same solution should be employed.

8. Oikawa,

for W.T. Hashizune,

Regional Construction Encineer.
‘Structures.
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DEPARTMENT OF HIGHWAYS  — ONTARID
MATERIALS AND TESTING OFFICE

VISUAL CLASSIFICATION SHEET

v
PROJECT O - HObA SITE Ha"ff DT - CNR BOREHOLE No. 1B GROUND ELEVATION 205
GRAIN SIZE DISTRIBUTION .:E
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NOTES:!— VISUAL CLASSIFICATION MUST BY CARRIED OUT ON ALL SAMPLES BY THE ENGINEER AS SOON AS POSSIBLE AFTER THE SAMPLES REACH THE LABORATORY.

REMARKS:—
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DEPARTMENT OF HGN'AYS = ONTARIO
'MATERIALS AND: TESTING OFFICE

VISUAL CLASSlFICATION SHEET

PROJECT

Yo~ tiled

BOREHOLE No.

SITE _ﬂaﬁ 47 ~CNR

20 (2 GROUND ELEVATION

ORAIN SIZE DISTRIBUTION JE
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NOTES!— VISUAL CLASSIFICATION MUST BY CARRIED OUT ON ALL SAMPLES BY THE ENGINEER AS SOON AS POSSIBLE AFTER THE SAMPLES REACH THE LABORATORY,
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DEPARTMENT OF HIGHWAYS -— ONTARIO
MATERIALS AND TESTING OFFICE

VISUAL CLASSIFICATION SHEET
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