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Hamilton Suburban Roads Commission,
Wentworth County Court House,

Hamilton,

Attention:

Ontaric.

Mr, R. C. Fraser, P, Eng.,
County Engineer

Dear Sirs:

RE: 5o0il Conditions and Foundations -

Proposed re-construction of County Road

Bo. 5 {Sydenham Road) Wentworth County,
Ontario. ;

Tois letter accompanies our detailed report on the investigation
carried out st the above site.

, Detailed results of the investigation are given in the report
; which  includes , also & discussion of the various construction features
Q of the proposed road and our recommendations for design,

The investigation has been concerned mainly with the problem
of constructing the high fills in the vicinity of the existing over-pass,
although information has been obtained elsewhere along th- route, mainly
for comstruction purposes.

We find that from the point of view of soil stability, the pro-
posed embankment scheme is feasible although precautions should be taken
as described,

We trust that our report contains all the information you require,

-
H

however, should you have any questiomns, or if we can be of service in any
other way, please do not hesitate to czll on us.

Yours very truly,

DOMINION SOIL INVESTIGATION LIMITED
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INTRDDUCTI&N

Authorization was obtained on A;ﬁtﬂ 3rd, 1964, ;frt‘mk the ’
,&amilton Suburban Rosds Coﬁmission to perform & geotéchnical analysis
Cim conneatiemk with the proposed reconstruction of the Sydenhm’&éud
in Dundas, Ontario. The parpose of the work was to reveal the sub-
‘ surface stratigréphy along the new route, to investigate' and advise
on the stability of the slopes and to recommend design and constructicny
’; ffeatures which will result that the reconstmctad road performs ~~Sati§~ ~

factorily and with a wminimum of maintenance,

sescisess Page 2
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The south slope of the Niasgara Escarvpment is covered with
rock talus mixed with clayey glacial tills and recent, locse and
unconsolidated talus above it. The composition of the material is
quite varied owing to its origin. The substrata are generally well-
draining because of the presence of granular pockets and lavers.

The water table is generslly deep below the surface, except

around section Mo, 2 vhere it is close to the ground level.
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2. Discussion

The various constructional featuves of the proposed road reconstruction
such as cuts; fills; foundations and drainage design, are discussed in the
light of the subsurface conditions revesled by this investigation. Recommenda-
tions for design are given on the basis of soil mechanics principles, other
considerations being beyond the scope of this report. For convenience, the
read is divided into sections in the following discussion.

{1} From Station O + 00 to Station 7 + 40

afrer an about I00-foot Jong portion of £ill not exceeding a couple
of feet in éggths the road grade is planned to be below the existing ground
level, The meximum depth of the excavation will be approximately 12% feeur.

Based on the s tratigraphy revealed in Boreholes Nos. 1 and 2, the
materiale to be removed in the cuts will be clayey tills and vock fragments
to rvock flgour. No evidence of past major sliding was discovered and the

glacial tills should comprise & sound foundation for the new road. Provided
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asures are undertaken, the side slopes of the cuts should
te stable at 1 vertical in 2 horizontal.

The ground water level is located at about elevation 446 in Borsholes

R

Nos. 1 and 2., Several heavy rains occcurred during the course of the field

e P—

work and these gave z good opportunity to observe the drainage conditionms,

o

No evidence of poor drainage of the substrata was discovered; however, water

eepage was noticed ocut of the present embankment near to the north shoulder

(6]

O

f the existing road in line with Borehole No, 1. It is presumable that this
is a steady flow of ground water providing natural drainage from the escarpment
anid the rate of water seepage is higher after extended rainy periods or at the
time of the spring thaw. Therefore, a ditch of sufficient depth should be

N P 5

eatablished along the toe to intercepi and remove both the rTun-off from the

0
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slope and the seeping ground water. In addition, drains should be provided
up the slope to collect any free water which might be encounteved,

(2} Prom Station 7 + 40 to Station 13 + 30

In this section, the geometricel requirements of the layout are such
that the new road will be located over the existing slopes at heights above

ground level u

‘13

to about 35 feet. This is illustrated on sections 1, 2 and

3 attached. Two alternative schemes for constructing the road in this

"
o

ction are contemplated, namely, an azmbankment oy 2 bridge system several

th, It is understood that the reconstruction of the whole road
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i1l result in a surplus of cut material which could be used for the embank-
ment and therefore this scheme represents a considerable saving in cost over
a bridge. For this reason and because of the situationbof the proposed
smbankments, this matter has been given prime conmsideration in the investi-

ztion.

il

-

Embankment - Slope Stability

From the soil mechanics point of view, the governing considerstion

ik

in the embankment proposal is the stability of the slopes. This has been

i

nvestigated using the circular arec method of analysis. The analyses are
illustrated and results guoted on Enclosures Nos, & and 7 to 11 inclusive.
In order to define initially the limits of the problem, several

analyses weve made on the assumption thet the factor of safety was equal fo

aniity {See Enclosure No., 4). From this, it was possible to compute th
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rength parameters necessary for stability in terms of

{i} the shear strength reguired 1
resistance of the soil is zero. This is the cohesion
of the soil in terms of total stresses determined in
undrained tests and represents the conditions exist-
ing immediately at the end of comstruction.

f the angle of shearing
o

cerevreeses Page 5
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(i1} The angle of shesring resistance required if the
cchesion is equal te zero. In this case, the shear
strength is expressed in terms of effective stresses
and the analyses represent the long-term stabilicy
of the slope takinmg into account the pore waler
pressures. Assuming that the final! equilibyium ground
water conditions will be similar to those that exist
at present under the unloaded embankment slope, the
analysis may be used to predict the long-terms tability
i the loaded condition. This method of analysis could
alsc be used to determine the stebility at any tfime IF
the pore water pressure changes in the slope could be
predicted.

The resulfs of trial circles carried out using these methods are
illustrated in Enclosure No. & which shows that the undrained shear strength
required at full stability is 2t least 1,613 pounds per square foot. The
steepest natural slope in this arves is vepresented by stratigraphical section
No. 1 and this was anzlyzed by the civcular arc method using the coefiicients
published in Reference (8), In the present instance, this mechod gives
results which are not exact but are regarded as sufficiently close for

practical purposes. Using this approach, it was sstimeted that for a factor

4]

f safety of one, the undrained shear strength regquirsd is 1,800 pounds perx
square foot, Iﬁg lcwegt shear strength vaiue measured in this investigation
was gﬂi?5<pounés per sguare foot as determined from an unconfined compression
test performed on a sample from Borehole Mo, 23, If is estimeted on the basis
of the standard penstration test vesults and the measured ligquidity indices
of the samples, that undrained shear strengths of this order of magnitude
nrobably represent the minimum encountered in the slope., On this basis, the
factor of safery under undrained conditions is estimated to be about i.4.
Although this value is deemed to be on the low side for the construction of
an embankment on an existing slope, it is acceptable in the present case
gince there will be some consolidation and hence increase in shear strength

ot the underlying soil during construction.
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Computations using the effective styess method of analvsis show
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che required angle of shearing resistance is sbout 26 degre@&. This

iib tha

approaches the oreobable lowsr limit of the asectusl valne te be expected for
his type of clay soil of low plasticity. Therefore, the factor of safety

was concluded to be grescer than unity in this case also.

In visw of the considersble economies te be realized by ths construce

the preliminary analysis showed

the facter of safety to be critical, it was decided to perform more detail-
ad gnalyses. For this purpose, it was necessary to determine more closely

arameters of the clay., A shallow test pit
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was dug in the vicinity of Borshole No. 23 and undisturbed samples of the
clay were recovered by driving in 2 thin-walled tube sawpler. These were
subjecred to 2 series of consolidated drained triaxial compression tests,
the vesulis of which are reported on Enclosure No. 31. The effective angle
of shearing resistance is 337 znd the effective cchesion intercept is 2
cunds per socusre inch. Apain, these values are based on comparatively

few tests and comparison was made with published data {(Refs. (7} and (11).

£ 35” is reasonzble and probably represents
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to be expected from the clay. Furthermore, it

and plastic limits wmeasured in

ng value of the anyle of
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stability analyses were performed

the most probable range of condi-

of the clay. This is5 probably

on the conservartive side since the fissures are 1ikely to be closed under
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the weight of the embankment fill and there is no ready supply of free
water to enable softening to ocour over a lomg peried of time,
The slip circles were analyzed with the method given by Bishop

in Ref, {8). For convenience, the analvses were carried out using an IBM

-

44 electronic computer, the results of one assumed circle being checked
marnuslly., The following cases weve considered:

a) @' =135 ¢t =g pore pressure = S
Cross sections Nos, 1, 2 and 3 were analyzed and the results are illus-
crated on Enclosures Nos. 7, 10 gand 11. The wmost critical walues wers
obtained on cross-section No. 1 which gave a minimun computed factor of
safety of 1.5 for an assumed angle of shearing resistance of 35%, 1In
crder to assess the effects of a possible rise in the ground water level,
it was assumed arbitrarily that a rise of 10 feet might oceur. Under this
condition, the factor of safety for the most critical slip circle is reduced
to about 1.4. This decresse is not cgnsidered to be significant.

by @' = 30° c¢' = (0; pore pressure = 0
Cross-section No. 1 was selected to perform the snalyses using the minimum
probable angle of shesring resistance of 30°, The results which ave pre-
sented on Enclosure No. 8 show that the factor of safety {s then asboutr 1.1.

nQ ; A e
2} @7 = 30Y; <' =200 psf; pore pressure = 0

This case was lnvestigated to assess the effect of cohesion on the stability
the slope. As shown oun enclosure No. 9, the factor of safety was increased
om & value of 1.1 to aboug 1.2,

In «onsidering the results of the stability analyses, it should be
noted that the factor of safety generally decreases as the centre of the
assumed slip cirnles moves away from the slope. This is because & greater
part of the slip circles is then cutting through the embankment fill itself
and its stabliity must be close to unity since the assumed angle of shearing

2 .
357, and the side slopes are about

ot
pete
1]

resistance of the smbankment materia

34% - i.e. 1 vertical in 1% horizontal,

veesnsssucass Page 8
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. The stability analyses have shown that the factor of safety with
respect to sliding is greater than unity, this being the value requirved
for equilibriue. A&lthough the margin is small, it is considered to be
adequate in the present case for the following reasons:

{i) The end effects have been ignored. In this
connection, it should be mentioned that the
most eritical cross-section No. 1 is wvery
localized.

{ii) Anvy cohesion in the clay stritum has been
neglacted,

{ifi)} Assumed angle shearing resistance of the
embankment £ill material is probably on the
conservative side.

Thus, it is concluded that it is feasible to coms truct an embank-
ment scheme. However, because the factors of safety are low, careful
. control during construcstion should be sxercised:

(i} Before the £i1l is placed, any existing vegeta-
tion, organic matter and weathered and loosaned
seil should be removed from the slope. Further-
move, it is recommended that the existing slope
be benched in order to eliminate any possible
weak contact plane. The lower part of the embank-
ment £ill shouid consist of free-draining material,
either obtained from 2 borrow source or using the
coarser material from the highwey cuts. This will
accelerate the <onsolidation cf the fill material
and will minimize the danger of saturation at any
time in the future.

{id) Observations for any signs of incipient failure
should be made and the water levels in the plezo-
melers should be checked periodically to determine
if there is any undue rise in the plezometric water
levels. By these means, it should be possible to
check any possible fallure and to take corrective
measuras before it occurs.,

esessres, PRgE 9



Bridge - Fouandstion LCondivions

In this case, the road would be cavried by & series of bridge spans.
The tentative positions of the pilers are indicated on enclosure 2, however,
ounly scant deta aboul the subsoil stratigraphy &t those locations are
available, Therefore, if the extended bridge scheme is selected, further
boriogs &t the proposed pier locstions are requived before the foundation

conditions &t these points can be analyzed,

L

7} were located at the proposed bridge

N

Two boreholes (Ko an
sbulments, vhich will be built in anv event. The sbutments can be supported
orn spread footings placed at shallow denths below the existing ground level;

the allowable bearing pressure is 3000 psf between 5 and 15 feet depths and

¥ 1":
Pt

6000 psf at 15 feet depth or lower.

Settlements will be {mmediste and the total settlement will not
axcered one inch., However, statically determinate structure should be designed
because differential settlements can occur.

to the End of Reconstructed Road

The realigned road will go wostly in 2 shallow cut, hence the

stabilicy of the sxisting slopes will net seriously be affected. There is,

%}

however, one problexm all along the new route (and this is the only problem
at present alsp) - drainage. There are signs of erosion everywhere along

the south side of the road. Retaining walis (one of them is about 6 feet

nigh near Bevshols No. 9) buile of lavge stones have performed satisfactorily

]

purpose; to protect the earth against the
forces of erosion., There are two locations where the poor drainage caused

noticable damsge; one is between ssctions 5 and 6A, the other betwesn Nos.

R TR
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Cress Section Ne. &

@ Section No. & together with the two intamci cross sections at both
ends is presented on Encleosure No. 12. It is obvious that the end sections
gre convex when viewsd from sbove whereas the central section located near
the middle of the slide area iz conceve and lies at a lower level. It was
observed that the water seeping out from the nearby vertical limestone bede
rock disappeaved beneath the topsoll, Presumably after rainy seasons, the
amount of seepage from the cracks and joints of the bedrock is so high that
it goftens the shallow overburden. & test pit was dug in the centre of the
slide area and it was found that the substrats consisted of about 20 inches

of red clay, changing to grevish near the bottom azbove the presumably shale

bedrock., Judging from the ages of adjacent trees, it was estimated that
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2T¢ ago, & mejor slide must have occurred at this location
owing which the exXcess esarth was removed znd the remainder supported with
a2 retaining wall builr of large stone slabs, The latier performed satis-
factorily, however, it could not prevent the slow but steady creep of the
overburder above the bedrock &s indicated by the young trees and bushes

which tilt almost 45 degrees from the vertical, (The rate of movement might
be higher in the wet sessons and probably the scil does not move at ali when
the weather is dry) Similar protective meascres should be made for the

new road - a solid retaining wall founded on the shale badrock {(allowable

bearing pressure 10000 psf plus) should be designed here to prevent the
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of the f£ill behind the wall iz imparative.

]
k
o
W
i
oy
&
3
1
ot
o
i}
4
&/
[v)

This i the portion of the road which has nreded wuch maintenance

i

section shown on
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enclosure ¥o. 6, it appears that there is water civeculating in the cracks
and jniugs of the rocks forming the high plateau of the Niagara Escarpment.
The seepage of this water into the subscil causes a build-up of pore
pressure and & rveduction in shear strength of the clay. -The damage, until
now, was repalred by dumping boulders to replace the earth that disappeared
and this only aggravatad the situztion because the loads were increased,
There are signs of progressive failure snd, indeed, the slide sres extends
to & considersble distence down from the road.

The situstion can be remgdieé by eliminating the cause of the trouble.
by collecting and draining the water. The soft and loose material s&ould'be
scraped off the bedrock and 2 new, stable embankment be erected. The toe
of the embankment should be secured with rock £ill vesting on the havd,
natural ground surface. A permanent drain along the north side of the
road should intercept, collect and remove the water. Furthermore, two
drain lines should be installed under and across the road which weuld inter-
cept the water flowing along the road and commect it to other drain system.

As the water was effectively removed, no further damage is anticipated.

LR I I 28 0 O Faga }-2



3. Recommendations

The first portion of the road (betwsen stations O + 00
and 7 4+ 40) will be in & cut, whose walls should be nop steeper than
1 on 2. The water from 2 minor spring should be intevcepted and
vemoved by a trench.

The second portion of the road {(between stations 7 -+ 40
and 13 + 30) should be carried by an earth and rockfill embankment,
whose grade is according to the profile which was supplied to us.
The factor of safety against siiding varies between values of 1.2 and
1.3 which is deemed to be sufficient. Only one span of bridge should
be designed immediately above the railway tracks and the foundations
for the abutments can be supported on spread footings.

0 Good drainage and erosion control are the main problems

aleng the last portion of the road {from section 13 + 50 to the

end of the reconstructed routs).

DOMINION SOIL INVESTIGATIOR LIMITED

n

i Ke€lo

L. S, Rolko, P. Eng.; A.M., A.S5.C.E.
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APPENDIX 'a"

Field Work

The boreholes were put down during the period between April 9th and
May 22nd, 1964, WNineteen borings were performed with & total footage of
739 feet of which 286 feet was ciamond core-drilled. The holes were set out
with the aid of a drawing {(Sydenkam Grzde Separation, 5-621, Sheet So, 2)
provided to us by the Engineering and Roads Depariment of Wentworth County.
All elevations given in this report were referred to z bench mark establish-
ed om the north abutment of the existing road overpass. This has = given
» 0f 47243 above Geodetic Datum.

The borings were made with a skid-mounted diamond drilling rig
equipped for soil sampling and testing., The diameter of the holes was that
of the Bx sirze casing (= 2 7/8") except at the depth where no lining was
requirad to preserve the stability of the holes., Here the size of the hore-

es wes reduced to 2 inches in diameter. The casing was advanced either by

]

driving or driliing. In ths former case, the hole was cleaned out Ty with-

drawing the casing and extruding the earth from it (= dry boring) or by wash-

k]

ing. Where the presence of boulders necessitated the advencement of casing

by drilling, the hole was cleaned out by diamond drilling with 2 Bxt size

core barrel. A total length of 142 feet of boring was made by this method,

=
i
Representative soil samples were ken at close intervals of depth

nch outside diameter split-spoon campler driven into the subsoil

gt

a 2=

-,
i
r
!

e
=

with a constant energy (140 1b. hammer dropping 30 inches). By counting the
blows to advance the samplexr ome foct, the standard penetration resistances

(= N values) were obrained, thereby indicating the density of the subsurface
material. In some instances, when the subsoil was so hard that excessive hammer-

ing involved the danger of breaking the split spoon or vwhen 2 boulder or cobble
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encounterad, the "N values wave derived fvom e shorter penetration.

it

ihese are reccrded on the dats sheets as the “extrepolated” values together
with the details from which they were calculated. Cenerally, the overburden
was too haxd and too stomey to permit tne recovery of undisturbed thin
walled tube samples or the determinztiocn ¢f shear strength in-sifu using a
vane tester.

In some instances, disturbed samples were also taken from the with-
drawn casing. Two sizes of corve were recovered from the badrock: 27.5 feet
of Axt (1 1/8 in, diameter) and 258.5 feet of Bzt (i 5/8 in.diameter’.

The stratification of the subsoil in terms of geodeti -‘evation
and depth below the ground level; the position and type of sam together
with the standard penstration resistances end the percentages of core

recovery arte recovded on the gectechnical data sheets compris

[N

ng Enclosures
Nos. 13-29. The methods of advancing the casing and the return or loss of
the wash water are also indicated on the above sheets,

Considering that the determination of the accurate position of the
water table and its veriation with time is of primery importance, SLEZ0-

meters or plastic tubey were installed in the boreholes sc that observa~

of

ions may be taken over a period of time. The pilapometers were of tha
double~lined tvpe which permitted Flushing with water to preven: air
being entrapped. The horeholes above asnd below the piszometers were
sezled carefully with bentonite, hence the measurement of the head of water
at a particular elevation is possible. On the other hand, where the strats

were permeable throughout the entire length of the borehole, an opewn plastic

tube was put down to the bottom. When more than cne installation was made

v

in the same hole, the tubes were differentiated by colours, After instsllae

tion, a short steel pipe provided with & cap was driven into the subsoil to

protect the tep of the tubes.

sesexensae Page 15
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The positions of the piezometers ave presented on the appropriate
s Geotechnical Data Sheets and for the sake of compieteness, these ave
summarized below:y
Two lines with tips set at different eleva-
tions were installed in Boresholes Nos. 5, 6,
7, 8%, 12 & 23,
* (me line has been destroyed subsequently.
One line was installed in each of Borehcles
Nos. 1, 2, 3, 4, 9, 10, 11,-13, 20, 22, 24,
23 & 26,
ﬁuring the course of the borings, a shallow test pit was made at
the slide area defined by Section 6, the purpose of which was to datermine
the depth to bedrock and the nature of the overburden. Ancther test pit
was made adjacent to Borehole No. 23 from which undisturbed scil samples

were taken with thin-welled Shelby tubes. The depth of this pit wss about

‘ 6 feet.

Leboratory Tests

Identification and clagsificac. n tests were perfcrmed on represen-

tative disturbed samples, the purpose of which was to define the irdex pri-

perties of the subsurface materisl. Five grain-size analyses ware mads *p

plasticity of the substrata.

The water contents of thirt

ot H H

g

specimens were measursd which, when
correlated with the plasticity index, indicate the consistency of the sub-
soil., The water contents together with the liquid and plastic lirits are

recorded on the Gectechbnical Data Sheets.
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Verv few samples retained

weight of only five specimens was measured.




- 16 -

were performed on three split-spoon samples which gave the undrained shear
styrength of the specimens. For the resulis, see the logs of the borsholes.

The effective shear stress parameters of the cley stratum were

determined from consolidated-drained {"slow') triaxisl compression tests

2

These were performed on the samples taken with the thin-walled tuke fr

the test pit near Borehole No. 23. The resulzs obtained were ¢’ = 2B8 psi
? 3 £ - 3 s
and §'= 35°, and for the detailed test data, see Encl. No. 31. The grain-

size distribution and ths Atterberg limits of the material were alsoc daterw

mined and rescorded on the above enclosure.

the L[est rvesults:

%ig
i

{1} There is a discrepancy betwse
measured in the burerte and by weigl
uncemmon; and it is bell ar ¢t
obtained from drying out the specimens is mors oo

{ii} The samples cousclidated under 5 and 1
some water during the test which indic
pressures were still below foe precons
pressure. swaver, Some WaleT WAS @UD
last sample which was subjected fo 20
pressure; consequently the preconsclid
was probably ground the latter walue.

veesasseans Page 1



APPENDIX "8°

DESCRIPTION OF SITE & GEQLOGY

The section of Svdenham Road {Wentworth County Road No. 3) involved
in this investigation is where it scales the Niagara Escarpment ismediately
norvth of the Town of Dundas. In this ssction, the road rises from azbout
elevation 350 to about elevation 660 in a distance of aboui 4,0
overzll height of the sscarpment in this

average slope normal o the face is aboutr I veriical in 3 horizental., Approxi-

1 tely the upper 60 feetr, where rock putcrops, iz naarly vartical whilst the

.

lower 240 feet of the escarpment has an average slope of adour 1 in 3-1/4.
The maximum shape angle of the overburden is sbout 1 in 1%,

The face of the slope is traversad by numercus shallow drainags

£ 1 <

gullies which cerry the surface water during periods of high run-coif

overburden suggests that landslides have ccourred in ths past.

13

resent vegetation and other surface features indicate that these zre now

nactive except for the two instances mentloned below.
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of the escar
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variable owing to the many

11

tion. This is illustrated by the brief descripticn given below of the



The sxposed rock of the Niagers escarpment was subjected to atmo-

1 forces which caused its destruction The
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L

tslus and it consists of boulders, cobbles, gravel, sand and siit; that is,
of rock fragments and rock flour of all sizes. Thx jus material collacted

s & residual soil.

ote

near the toe of the slope and remained there; bencs, it
It could also be said that the ~ndisturbed talus is & "normally consolidated”

naterial which was oot subjected o Icads greater than the weight of material

N

&t present overlying irt.

This talus piled up during thousands of vears and it is very conceilv-

0

able that rock debris of significant thickness covered the slope of the excarp~
megnt when the region became glaciated. The glaciers advanced and retreated

at least four times during the Pleistocene Epoch. The latest cold period
lasted about one hundred thousand vears and ended probably seven thousand
veers ago. The moving glaciers picked op rhe lcese and unconsolidated

material and asbraded the bedrook whersver enctountered. The materis: Crans-

sorted and deposited by the glaciers is the "till™ and il is generally

The ice moved westwsrd in the Dundas Valley (Ref, No. 4) and deposited
mzin components were sither clay or sile)

hering. The glaciers

™
2ot
iy
oy
\
[y
]
9]
\‘
53
ol
)
3]
e
#
w
[
o,
s

transported clayey tills and further
result iz a glacial 1ill again, which

transported Yprimary” till,

Finally, after the retreat of the ice, the formation of taluvs continued

and it can be expected that the uppermost strata consist of loose rock fragments
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Structure
iR UEE

aé

Paleozoic yocks hsve beern little deformed and within the avea

Conelusions

A study of the bedrock geclogy quite conclusively that

the sedimentary succession in the project zrea is normal fox the Dundas
ares and o0 problems due to unexpected variation in litheology or structure

nead bhe anticipated.

STRATA

ELEVATION

THICKNESS

n

5l

=CTIOR

LITHOLOGY

cekport 622 (1)-550+ 1357+ Boreholes Creamy to light grey
13, 20 dolomite with chert
nodules,
Rochester 617-622 5 Yebster's Dark grey soft fissile
Palls shale with 2™ beds of
grev, sandy limestone.
Clinton B04=-617 3¢ Webster's Magsive, light grey,
Falls coarsely crystalline
dolomite {8'). Dense
dark grey delomite
iz thinner even beds
3.
Thoreold 583600 13! Borehole Light grey, quartzose
25 sandstone.
Grimsby 572-585 15° Borehole Red sandstone and
& sandy shale.
{Cebor Head  310-572 g2t Boreholes Mostly grey shale with
{Menitoulin 10, 11, 12 thin inter-beds of grey
sandstone or dolomite.
Hirigool SO0-310 167 In stream Light grey quartzose
walley 2007 sandstone.
H.E. of high-
way bridge
300°'9 of B.H.L

ce-esassevs Page 32




Jueenston

ELEVATION

0{7)-300

THICKNESS SECTION LITHOLOGY
500+ Boreholas Brick-red, fine-
3 te 8, grained argillite
23.24 shale,

”M 7

Q“ﬂ %, low, Ph.D,, P.Eng.
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SOIL CONDITIONS

¥y

Details o

hole logs. In the following paragraphs, the rvelevant properties of

varicus strata are described.

These two deposits are discuss
because both are of recent

dared snd cocupy the top p
topsoil is mostly sandy, d
roots and comtains & fsiv

2 under the same heading
i they are unconsoli-
£ the substrata. The
u nterwoven with
wpsseﬂ orgasic
ough in Bore-

mettey. The f£iil is mainly granul

~

, alth
hole No. 9, the clay content wss guite high.

Angular boulders, cobbles, pravel, sand and silt -

irregularly intermixed in variocus pre portions ~ are
the components of this stratum. They can either be
found immediately below the organic topsoil and/or

£il1l and, in this case, the deposit is & recent loose
rglus material; or they comprise part of the glacisl
£i11, in which case the depcosit is a falrly dense,
oreconsolidated stratum. Typicel grain-size distri-
bution curves are presented on Emclosuve Mo, 30: with
the exception of the gradation curve of the comblined
samples Nos. 4, 5, 6 and 7 from Borencle No. 3, all
diegrams represent the grain-size distribution of the
rock fragments and reock flour. (It should be noted
that all grains designated "coarse grsvel™ and larger
ware discarded from the 301l msss.)

These deposits were varishle in appssvance; scmetlimes

2 homogeneous, &% 4 and cre~coloured sample
was obteinsd, b r ta s, the soil was
mottled and had zn uncemented conglo-
merate in which fragments were embadded
in & cohesive ¢ e fragmenis were in
contast with on ds between them were
filled wp with celr is not well
draining and is guid limit varies
between 19.4 and asticlty index
batween 6.3 and he ziil iz degig-
nated as a Cl-ML g, clay-silict
mixture to clay pical
gradation curves 3. 30

and 31.

AFPENDIX "BD"

the soil conditions encountered are given on the bore-

the

TOPSOLL
OR FILL

ROCK
FRAGMENTE
TO_ROCK
FLOUR

enesss. Page 24
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In addition to the above observations, ”Br&inage Experiments™ were

aiso performed in Boreholes Nos. 3, 4, 5, 6, 7, 8, 22, Z3 and 24,

will be the highest),

gre the holes which are located st the sres where the proposed embankment

tubes and observing the rate of dissipsticr which revealed - at least

gqualitatively - the relative permesbility of the substrata.

B,H, Ko, 3
The water disappeared very guickly.
B.H. No, &

The watsr level subsided steadily but 2t a
decreasing rate.

E.H. Be. 5

Blue Line: The water level subsided
rather slowly.

Yellow Line: The water disappesred immediately.

B.H, Bo. &

Red ILdne: The water disappeared immediately.

Blue Lime: The water level in the tube rose
about one foot and staved there.

BQE. ‘§G- ?

Red Line: The water level subsided slowliy to
its original position.

White Lins: The water lavel subsided guickly
to its originsl position,

B, H, #o. &

Red Line: The water level subsided to its originmal
position very guickly.

White Line: The water dissipalted immediately,

B.HE. No, 22

position,

The experiments consisted of pouring wter into the

cererine Page 27



Red Line: The water disappeared immediately,

-3
from the surface and subsided steadily but very
slowly.

Biue Line: The water level rose to within 2% ft.

B. B, Bo. 24

then subsided

It is our intention to observe and record the position of the waterx
table at regular irtervals because the ground wabter level will probably attain
its highest nosition after long vainy pexiods or during the spriang thaw, The
highest position of the water level has to be taken into acctount when the

facter ©of safety of the slope with respect to siiding is being computed,

evesscass Page 28
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Encloguras Mo,

LIST OF SYMBOLS | ABBREVIATIONS AND NOMENCLATURE,
SOIL WWM?S AND G?@Mi} WATER CONDITIONS,

&‘i“::‘::-' S

GRAVEL S&KD i ’ SROUND! DESTR
SOULDER | COBBLE T | GLAY joRGANCS| 1| GROUND DEPYH
COIRSE | Fme | COMSSE | MEDWM | FNE s B NS BEorock | | WATZR | OF

P A pC I e : STETE LEVEL [CAVE-IM
2 = 3 &% 4 Fmm 20 042 074 o002 ™ Lkt
1.5, Stondord Siews Size B i Mo al  NoeZOG

SAMPLE TYPES.

»?:S fuger soowis Ry Rock cwe TE Fiston, thin wohed tube w0
CS  Sorvgls from cosing S Recovery TW Cpen, thin woiled sube sam

RS Ohunk sample 85 Spit somon sompie WS Wash somple

% g MURMOET BY stedie ekt - f ) )

RAMPLER AS‘@&M‘;ME 8y 5«3”3"1 W’&r%?\? w Qﬁ%ﬁ‘%f@mﬂ?{s SSME?{ oreseure E Woshwater
presLuTe P MADE wHILE & pressure 3 retures
sppnin Lt S i i :

meping : LORING B orecminent © ashwater
g8 oressure : foat ’

PENETRATION RESISTANCES.

SYMBOL
OYHAME PENETRATION RESISTANCE - A

reds adn the o

?: foot o !m:n ;yamag ;x;ﬁr’&:‘wﬁﬁ ir Diows per foot. 2

EXTRAPGLATED ~ M-~ “BLUE g%ﬂ

Tre grergy for e pEngirghion vesistonces s Sunshed by o 140 b hommer foling 30 nches

S0, PROPERTIES.

waoter conters L N puik density funit weigh
s higmst & :

Coeff. of permenbity

Y Sheor strengthn -y termes of
8h Relatve density Angle of ot friction~  tolal siress
joses Coeft of consolidotion Cohesion —

—_— terens of
Lrole of i frienon  effsctive strass

@O e 0w

Wiy e o wolund comprassibulity

UNDRAINED SHEAR STRENGTH.
~ DERIVEDR FROM —
TRIAXIAL URCONFINED LADORATORY FIELD POCKET

- PEMETROMETER
YANE TEST TEST
5t 5t 3¢

X + -

Proin undisturbed 3ile

81 ¢ sensinwity =

©oremouided stote

COMESIVE Z0HLE

very soft
Soft

ABOALINION




FOR THE STRATIGRAPHICAL SECTION
ALONG THE PROPOSED ROAD SEE  ENC. 3

ALONG CRCSS SECTION  NO2Z 4
ALONG CRCS3 SECTION NO3 5
ALONG CROSS SECTION MOS8 &

FOR THE TOPOGRAPHICAL SECTIONS NOS. 5,6 &8A
SEE ENC 12

END
% BOREHCLE
[al RETAINING  WALL

f,?f WaTER SEEPAGE
{

LOCATION OF BOREHOLES AND CROSS SECTIONS v

SCALE ASPROXIMATELY i TO 125 s T R -

@@ o 100

T e gt
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Y. BOL & Keele iit.,
Downsview 464, Untario,
Tel, 248«3282

{Area Code 416)

DEPARTMENT OF HIGHWAYS November 3, 1970
Materlals and Testing Office

¥r, R. C, Fraser,
. Commission Englneer, -
o Hamilton-Wentworth Suburban Boads Commission,
- Court House, B
_ Bamil' n, Ontario,

. Attention: Mr, H. G. Pattisonm,
E Assistant Commission Engineer

Re: Sydenham Road Bridge

Dear Sirs:

: Following is a sumgary of the main points of our
discussions held on October 30, 1970, during our meeting at
~'the above mentloned sits.

{1) Remedial measures for the recent failure which took
place during excavation for the North pler, should be designed
50 as to ensure future stablility of the escarpment slope above
the falled area, as well as the failed area itself. Unloading
of the lower slope (which 1s the present falled area), might
- decrease the siabllity of the escarpment slope above this,

since it acts as a toe berm.

(2) Excavations for foundations must be carried out in
properly sheeted and braced sxcavations, otherwise, there is

~the danger of precipitating slope failures as has occurred
already. ~

{3) It appears that some calssons may not have been socketed
into the bedrock as recommended in the foundation report, If this
is the case, 1t gpust be regarded as unacceptable from a foundation
S polnt of view,

fours very truly,

- % A
AGS/ KdeR K. Q, Selby, o
sas Mesmsrs, L., L. Kleinstelbsy fgﬂPﬁRVISING POUNDATION ENGR.
B, H. Newington A L Stermad
Foundations Files - s e OLE ¥

N Gen. Piles
C. Parcer & Asséc. Ltd,, Hemilten

avestization Ltd. - Torerto

PRINCIPAL FOUNDATION ENGR .

Ce
| Domimisca Soil Invest




Mr. Do Ulraams, P odng.
Griage Dopartment Manngzor !
0.C. Parker and fpsogiates Limitod .
Consulting Profocsional Lnglineers
488 (ueensaale Avenue, Lasd
Hamilton, Untario. Lo
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U DEPARTMENT OF HIORWAYS DNTARID

MEMORANDUM
f"g; FILE, From: Mr. H. Orlando,
o . Municipal Roads Office,
{c.c. All in attendance) Admin, Bldg.
Avrenrion: Dare: June 29th, 1970,
S Ouer Five Rer. in mEPLY TO

Hamilton-Wentworth Suburban Roads Commission
Road #5 (Sydenham Road) at C. N. R,

SumugcT:

A meeting was held in Downsview Juné 26th, 1970, to
review the status of the engineering on this project with particular
emphasgis on foundations for the new structure, :

Those in attendance were:

~R,C, Fraser, Commission Engineer,

D. Cramm, C,C, Parker & Associates.

Ken King, Dominion Soils.
V/A. G. Stermac, Foundations Section.

K. G, Selby, Foundations Section,

Doug Smith, Soils Section,

: B, H, Newington, District Municipal Engineer {#4)
G ' K. L. Kleinsteiber, Bridge Municipal Engineer.
B.R. Heavysege, Construction Methods Engineer,
H. Orlando, Plans Approval Engineer.

The following is a summary of the discussion at this
meeting,

A short structure involving extensive approach fills was
first considered the most economical and best suited if the stability of
the high fills over the talus deposit could be fully assessed,

Roadwork was contracted in 1969, including the approaches
over the talus slope, and indicators were placed in the approach area to
measure movement, Considerable movement was measured and the {ill
operation at the approach was terminated, The rockfill was moved to
form a berm which would add to the stability of the talus and the fill site
was restored to original contour and stability, A siide that recently
occurred on this contract was not at the bridge site but rather further
upgrade. This was believed caused by blasting error which brought
down too heavy a rock load causing failure to the ledge supporting the
original road.

The design has been revised to a 6 span bridge with
congiderable reduction to the approach fills, A final contract proposed
for this year will include bridge, granular backfill to structure, some

B granular base, paving ete.




P

There is no approach instability now and none is expected,

Blasting is completed and there should be none on this
second stage contract,

No movement was observed at the bridge site {along the
railway tracks) when the movement occurred with the placement of £ill
for the approach.

it was agreed plugs should be placed on the new bridge and
tzed down to permit future measurements, and also that slope indicators
be placed in the talus adjacent to the approach.

The depih of talus at the bridge site iz of the order of 5u

Bore holes were taken for the foundation investigation at
the end of each pier. The data from these borings provide the slope of
the shale surface below the talus,

Caissons will be carried through the talus and 4% into the
shale formation. There was some discussion on the advantage of 4
caissons with footing for each pier rather than 2 caissons, one for each
individual column. There is little advantage having the 4 caissons per
pier and there may be some disadvantage because of smaller size and
added expense for grouting cutside liners which may be left in place,
This matter will be reviewed by the bridge consu }tant.

The railway have requested lateral clearance for one
future track, The Commission Engineer and consultant will obtain
more data from the railway, such as grade, to determine what effect
this future track may have on the structure approaches.

No further investigation, except as noted above, has been
recommended.

It is believed there will be no further problem with
foundations; however, there is no surety,

/-/Cfﬂaqw/m
H. Oriando,
Fla:s Approval Engineer,
WO amn,
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The Commission met ot 9:30 a, m, on the chove date mﬂh Commissioner Alderson, App!ggotm |

TR T T T

HAMILTONW :mwtﬁ“i SUBLRBAN ROADS COMMISHION

Committes Room ?1, Court Howe
Hamilton, September 24th, 1969

Freel, Green and Vemon; ond R. €. Fraser, Commission Engineer, present,

é’:«ﬁmmmiﬁnev Green, Chalrmon, presiding.

Minutes of the meetings held on August 27th and Seprember 16th were odopted as circulated
te the members on motion of Commissioner Verncn and Commissioner Applegath,

Business arising from the minutes was declt with os follows:

)

bl

'%C>

d}

Reconsiruction of Fruitiand fopd, Mr. Froser reported on further problems
encountered in ccquiting pmper?y required for the project from T, £, Griffiths
and W. Griffiths,

Afrer discussion he wos nuthorized to offer Mr. T, E. Griffiths the equivalent

in cosh of o fence If Mr, Gﬁﬁsﬁks requires one between his sroperty and
Fruitiond Rood.

Extension of Fruitland Road up the Escarpment, Tabled pmdmﬁ report of

NcCormick, Fonkin & Asociaies on Qcmbe@ Bth.

Sydenhom Bri dge project. far, Fraser advised thot the Deportment of H;ghw?a;

was now requiring that the fill be removed.

The members of the Commission agreed the® a letter was raque‘md from the
Department to this effect and that the &agm&er should prepere o tender for
the work,

Widening of Burton Street, Soltflact Township, Tobled pending Engineering
Study to be submitted by W. Sirok & Associates,

The Secretory read o letter from M, A, Woodgate, Enginser for the Towrship
of Soitflest, Inguiring if sufficient land hos been acauired on Barton Stract
to enable the Township fo construct footpatns in cert@in areas.

It was moved by Comrizrisner Vernon, seconded by Commissioner Aiderson,
shat this letter be tabled until the next meeting when Mr, Stroks’ *’QW Wiﬁ
be presented.

Casried.

eclignment of the Brock Rocd, West Flamborough Township.  Tabled.

[ B R )
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Downgview, Ontarig
¥

February 18, 1969
Mr. ne C. Fraser,
County Engineer,
County of wentworth,
Court House,
BAMILTG.

Dear Mr. Fraser,

inis will confirm the discussions held om the site with
Mr. H. Pattison, Mr, K, Selby and myself on February iz, 1969,
Tegarding the proposed bridge structure over the C.N.h. erossing .
#¢ understand that it is your present intention te start
construction of the bridge in May of this year and thal sops
design work has already besen carrisd out.

A8 FOou Know, thele is a great aeal of conesrn sboubt Lhs
gLavility of the approkch £11ls to this structure and For thls
resson Lhe approdch fills are bLelirng placed in advanes of the
structure &8s a means of determining i suitable stavillity can

be achieved. GSlope indicators have been ingtalled to obssrve 17
intermittent earth movements take place Guring and after the
congiruetion of the embankment. The iyse and lengih of the bridge
siructure iz, of course, entirely dependent an the owsrall
stabllity of the embankment znd on the nature of any eerth
moVenenis.

in thig connection, it would appear advisable to defer sy
cecision a8 to the type and lenzth of structure until the BODTOBGh
Tills have been placed and ths #lose indicator resdlngs anslyzed,
w¢ would naturally expect some intlernal sel:lement and gdiugtment
ol tae approach Till, due to winter constructien, bul ihis type
oL movemeni would notl be of sericus consequence &3 Long &8 Loere
ig no movement of the sulsoil beneath the embankment.

oty

']

el
bel

leve Lihat sarth movesents, ii
cial tridging may occur buca

i T they are Lo ooour, should
o % 5 wh e , R 3 i

ore the complation of the apnroach Til.sy however,
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1 the soil and thess proberly 4111 not pe thawed antll esily
ammer. Naturally, the longasr the embenkment can Temain Lerors

~
origge construction lakes plLace, Lhe mOTe &ssurance there will
ne of a stabl

: iia embankment since the sxisving sub-surface
arainage palterns will nave needl disturbedc by the oew ,
construction and the effeet of tue new drainage patierns may not

e immedisately evident.

Ir summary, the lengtrs and Lyos of the structurs will be
Gependent upon the perfoymance af the approach Till enbaniments.
“re esarch approach fills ars being constructed to detarmine
Wrether tre subsoil cen SusLéln tne additional loads imposed
without env movement., Slope indicators nave besn ingtallied o
Geteoot any possible movement. Trerelore it would seem appropriate
5 withhola any ceeision on the iype and length of the struciure
antil the £ill has been in slade for a suitable period of time
and the slope readings analyzed.

Yours LIUlY,
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omite and a 1-1/4:1 slope in the shale, [t should be

ba; this type of shale weathers rapidly, and to a

xptp, on exposure to the elements, In a relatively

2 1t 18 pelieved that, with tne present design, the shale

her and disintegrate under tne dolomite to such an sxtent

agse<9f the latter will be exposed, This will, of courss

3 ease the danger of falll cks., This slituation prevails newg

in the sxgst:ng rOCcK curs, r opinion, a bench about 10 7t
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DOMINION

0N S Y LT

SOIL INVESTIGATION LIMITED

SLLTING 5010 & FOUNDATION ENGENLDEERS

us Bef. ¥.: B-i-is 26th June [9GE.

. Pztyison, F.Emg.,
stant Lommission Eogloesy.

Kg: Sydennam Rosd Rescongtyuction

Further %o vour lettey of Z5th Juneg 1968 to ¥r. 4.0, Stermsc

f the Deperoment of Highways, we would like v sdvise you Laat in
our letter of Fib Juse 1968 2 oypogrephical erroy hes besn made and
the propesed side siopes of the embankment were srronecusly giveo
28 cizonrel in I vertizal instsed of the corvrect walues of
ik ioin L werticel.
Plesse sccept suy gpologies for this errcr.
fours very traely,
DOMIRION 3O1L INVESTIGATION LIMITEL
CL.P. Lisszkowsziky, F.Eng.,
Colef Engiunser.
IPL/me

ce: HBy. AL, Stevmac, P.Eng.,
Deperriment of Bighwsys, Unteric.
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W W APBLECATH
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COMMISSION ENGINEER

TN MINT
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SUBURBAN ROADS COMMISSION
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104 CROCKPORD BLVD,

STARBOAGUOH, ONY.
CARADA
TELEPHONE: #51-5258

BRANCH OFF R
BEY GUEENS AVE.
LONDON, ONT.
TELEPHONE: 435-3851

DOMINION SOIL
CONSULTING S0tL & FOUNDATION ENGINEERS

INVESTIGATION LIMITED

ASSQCIATED COMPANY

SO TESTING AND ENGINEERING LTD.

3% BRENTFORD AOAD
KiNOSTGN 8, JAMAICA
WEEY (NDIES

7ok

June 1968,

Mr. R.C.
County Emgineer
County of
Court House,

Hamiliton, Ontaric.

3

Ra: > 3’6 r.“";..na._;.u Road
Froposed Test

45 requested by you over the telephone we ove plessed o
forward you z sketch plan showing the location and éxtent of the
proposed test £ill.

On the south side of the CHR trocks the test £ill should
be brought up to its finished grade bDetween stations 8 + 25 and
10 + 25, that is along a 200 fi. long section.

On the north side the cres: of the proposed test embankment
should be 110 ft. EQﬁg extending from Station 12 + 60 to 13 -+ 70.

In both cases the widch of the test embaniment should he
equal ©o the f£inal proposed embankment width and the side slopes
should be 2 horizontal in 1 verticsl.

The existing slope shou @ stripped znd benched before
Placing the new £ill and the entire constructior of the embankment
should be in ; i Standards of

(23

= the Deparimen
of Highways, Onta

During the entire duration of the congtruction and the
piacing of the test embankmeﬁt iz will be necessary o make dai g

readings on the szl ndicators, the liccaticn of which
on the sketch plama. ¥ t

i
ey we suggest that YOou contac

is indi
the Departmenc




Our Ref. No: 8-1-14

avallability of their equipment
and personnel for carrying out these readings. Should they be unable
to assisi you we wouid be glad to carry out the insiyumentacion and

[ - N

the control of the test smbankment ourselves.

of Highways and enguir

[543

s

1 B x4

We trust that the enclosed sketch plan end the above ovief
notes are sufficient for your present reguirements. Should you
require, however, further zssistance and information please do not
hesitate to call.

Yours very truly,

DOMINIOR SOIL IXVEETICATION LIMITED

IPL/me
Enciosure.

ce: Mr. K. Selby, P.Eng.,
Department of Highways, Ontario.

DOMINION SO SNVESTtyGATEON LIMITED
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SYDENHAM ECONSTRUCTION

EMBRANKMENT S~

SUPER MPOSED DACKMENT ey
AEPEAR 48 JLTEED O L




WOUKTY OF WeERQ TWDIAH

SYDENHAM ROAD

SUPER MPOSED DOCUMENT MAY
APPEAR A5 MULTLFEED ON FILM.
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) Lie /ﬁy{«m@{ L lalood set

m Msg bf o faridonznt ploge (2] slopes)
L by wtaked duf T uadd

SUPER IMPOSED DOCUMENT NAY
APPEAR AS MULTIFEED ON FILML.



LOUNTY OF @g‘;ﬁ&”ﬁﬁwﬁ

b S LT G R e ““'x.
FOENAAM KOAD

NOTE

~COUUTY HAS DECIDED T BuLD THE ROAD A0D
THE BRIDGE.

-THE SugEsnos BY D.S( TP IWSTALL SLOPE
RIDICATOREG HAS BEER AGREED UFOA.

- D.HD. PARTICIPAS 0% lu THE (OST OF THE
- PEBpIEcCT. |

= D.S. WL DRILL THE HOLES | D.H.p. Will
 SUPPLY § IUSTALL THE SLOPE /KIDICATOES

- A MEETUSG SHOULD BE HELD T° DBcDE ok THE
ADPROPRIATE LECATIONS TOP THE SLOPE (MIDCATOLS.

- THE [RSTRUIEISTHATION: SO PROVIDE WIFORMATION
OiJ :

() THE TPRECEIT STATE CF STABIWLITY OF
THE SHPE  AKD

(3) THE BEHAVOT oOF SLOPES WHEN
AOPROACH EFHAAIIKHEISTS Wil BE

PLACED.
— Tios 0B WREE SWPE KL.eaORs SAOULD BE
INETAALLED.
- MEETING SHOWL BE HELD SOHETIME BETWSEK
BB i) € &/ |
TER 9. 1965 .

SUPER IMPOSED DOCUMENT MAY
AFPEAR AS MULTIFEED ON FILM.
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MINION SCOIL

INVESTIGATION LIMITED

NSULTING S50t % FOUNDATION ENGINEEARS
ASSOCIATED TOMPANY

L& TESTING ANG ENGINBERING
¥ BRERTFORD ROAD
WinmGBETON & JAMATCA
WESY iMINES

Our Ref. Xo: 8-1-14 2%th January 19685,

Mr. R.C. Fraser, P.Eng.,

County Engineer,

Counzy of Wentworth,

Court House,

Bamiiton, Ontaric.

Re: Road Eobenkments sicng the Niagare Escarpment
Dezz ¥r. Fraser,

&L your request, we have studied the soil weperis on the
existing New Mountain Road in Stonsy Cresk and on the proposed
Sydennan Rood reconstructicn near Dundas. The purpose of the
Teview was o re-examine the conclusioms on the sctebilicy of the
Taius slope in the light of zhe informestion furnished by the
Department of Highways of Unteric at 2 meeting neld in thelr ofiices
on the 18th January 1968, vamely, that rthe slope along the
escarpment is unstable, even In an uniocaded comdition. in the
fplliowing paragraphs we will gutline our tentative conclusion
#nd suggest possible future courses of action for your comsideration.

T




®

or Ref. No: 6-3i-14

1. Proposed Svienhaz Road Reconstruction, Dundas

Slope indicarors instailed by DHO elsewbere in the talus
siope have proven, that the talus slope is inherently unscable
and is creeping downwards ar a slow rate. - Becsuse of similevricies
of geolopgy apd topography, unstable conditions might prevail also
at the Sydenhem Road site.

. Despive this znalogy, tiere is a5 yet no conclusive evidence

- that the talus slope at the proposed Sydenham Road site is unsiable.

However, to achisve the cercteinty which is s prerequisite of sound

engineering design, the following measures are recommended:

Twe siope indicators showid be instailed im the vicimity

of sections 2 2nd 3 {(see cur repori Ref. Ho: 4-4-%5, Enclosure

¥o, 2) where the matuval siope is the stespest and highest, and

where the height of the proposed ombaniment would also be the
max i . These slope imdicators, together with the previcusly

“

piezometers, should be observed over a wminimuwe period of
vke vear whereafrer the resulis would be evaluatgd. Depending
on the results, seversl alternatives exist.

if the slope were inherentiy unsteble, evidemtly no ﬁzra’ ure
could be built thereon bDecause the downward creepimg talus would drag

the piled or cazisson foundancions with itself. The proposed schene,

in this event, could be executed only after the siope has been

DOMINION 501 INVESTIGATION LIMITED



Qur Ref., XKo: 8-1-14

e
stabilized, provided this were practicable at all, O the otherxr

hapnd, if the existing sicpe were stable, the read resconstiruction
sareme in iis present form could be adopred afrer an eventual

test section of the embenkment has performed satisfactorily, or the

o

scheme could be modified by replacing the fill with an elevated

structure.

C&
e
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Simultenecusly with the installation of slope inm

one borehole shosld 2iso be put down to test the sultability of

the soil for eveatual stebilizarion. {Further derails on this

will be ser forth in the next section}.
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znd the writer visited the site on 22nd and 26th Januery 1963,
Furthermors, we are in the possession of DBO diagram (™ovement

of slope indicator ws.

:, Bef., 65-F-128%) which iliuscrates

theé unstable comdéitions pravailing in the talus slope.
On 28¢h Jznuery 1958 the following observations were made:

The railway tracks appsared to have besn dislocated to the north.

ey

ite disioccation began at argund station 21 + 00 and reached its

mazinum value {2 fo 3-inches) at zrcund station 17 + 30.  All

Jort

gtations are in reference to DHO drawing 65-F- i28 A, dated ist
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Our Ref. No: 8-i-14

Only écaat data are at pzesen£ in our possession about
the wovement of the railway tracks and its correlation with the
road comstruction operations, therefore it is virtﬁaily impossible
te go beyord the ccaélusians Di Messrs, E.E. Peto Asscciztes
Ltd:  ¥the placing of the Fill on the'existing slope has tended to
decrease the factor of safety of the slope to sgme exteﬁ;, but
not eritically® (See Report ete. Ref, 65188, In;réductorj letter
by Mr, E.M. Peto, P.Eng.; p. 2). Consequently, at this scage,
we‘woald iike to caﬁfine,aur suggestions :a’those pésitiva’measures,
whichk might be,ca?ébla of permsnently remedying the situaticn.

In particular, consideration should be given to stabilization of

Y

the slope by {a) cement grouting end/or (b} lime.

Cement grouiing could be successfully empioved at chese

locations where mainly granular falus was encountered. In this

method; using 2 predetermined pattern of grout holes, cement mortar

would be injected into the voids of the rock fragments. O the

other hand, stabilization »y lime {cr other chemicals) has been

successiully applied for soils containing excess amounts of silr
or c¢lay, and in 1967 lime stabilization was employed with favour
results to stop an aciive landslide at a residentizl area in

fowe, U.§8.4.
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To examineg the foasibilicty of these methods, we recommend
that two borings should be made a2t the unstable road section.
From these borings fresh samples could be taken which, apart from
the wsual soils engineering snalyses, should alsc be analvsed as
o the chemical and minerslogical composition and teactivity with
chemicals.,

In the possession of the test date c¢ould the decision on

the stabilization be made.

Should you be dntervested in the sbove suggestions, we

would be gled to perform further research and 2 cost analysis

for your comsidexation., Tresting that we were a2ble to satisiy
your present requirements,

O P

A 2 T A

T R L T
TouUYs Very Cruly,

DOMINION S0IL INVESTIGATION LIMITED
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HEAD OFFICE

TELEPRONE 75100848

BRANCH OFFICE
PRE QUEENS AVE.
LONDOM, feT.
FRLIPHOWE: 635-2881

“WE CROCKRFORD RLYD.

DOMINION SOIL INVESTIGATION LIMITED

CONSULTING SO!L & FOUKRDATION ENGINEERS

ASBOCIATED COMPANY

BOIL TRETING ANG ENSINBERING LT

38 BREMTPORD ROAD
HINOETON §, JAMAICA
WELT DIRE

0’3: kef» Bio: a""i

MINUTES OF THE MERTING
held &t the office of zne separtnmwt ef Highways, Onterie,

Fowndatiom Sec’ . - 0.0 oo G Geooewy N88RL
Present: from the Depsy waei BB ,
Hateriels and Tasgiwg Bivxsian, ¥ Lot b
Mr. £.0, Stermac, P.Eng., Principsl Foundaction Buglinesy
#r. #. Selby, P.Eng., Senior Foundation Engineer
D from the Hamilron Suburban Roads Comaission:
Mr, B.,C, Fraser, P.Eng,, County Bogineer
My, H. Pattison, P.Eng., Senior Design Engineer
from Dominion Soil Investigation Limited:
¥r. L.S5., Rolko, P.Eng.
Re:

Svdennam Road Reconsiruction neay Dundas,
Soils Eeport by Dominion Seil Toorel oo
Reference Moy Sl




¥r., Brermac

- ¥r, Selby

Mr. Sterngg

opened the mesting with a brief description of the ewsnts
that tock place on the Mew Mountain Road vwhich scales

the Magars escarpment nesr the town of Stoney Creek.

The Bighway £i11l failed balween Stations 19 + 00 and

20 + 30 and considerable movements of the Toromto,
Bamiiton and Buffsle Reilwmy line, which runs alomg

the road 2t am about 100 fr. lower level, occurred.

This may indicate & generzl ingtability of the telus
seterial overlying the bedrock.

Iherefore, the Depsriment wishes to call the sttentiom

of the Hamilton Suburbsn Rosds Commissiom and Dominiom
Soil Imvestigation Limited to the mecessity of re-
exsmining tbe cenclusions for the proposed Sydenbam

Rosd recomstruction in the light of this new informetiocn.

pointed our that near Stoney Creek the so0il strarigraphy
was siziier, if vot betcer, than the one revezled in

the soils report (Ref. Wo: 4-%-8) prepared by Dominien
Soil lovestigation Limited, Furthermore, slthough the
soils engineering analvses are correct for the Hew
Mountain Road nesr Stomey Creek snd ipdicate the
escarpmeni o be stable, the experience with fne railwey
line contradicts this conclusion.  Therefore the DHO,
on the basis of slope indicator messuresents, surmises
that there is & sieady downward creep of the talus
styatus which precludes the poegibility of building any
structure s#long the escsrpment.

outlined the philosophy of the Depariment’s smalivsis:
a teius slope, consisting of broken rock fragments
which sccumuleted st the toe of the edcarpment, is &t
the state of lizic equilibriun, i.e. the factor of
safery spainst 8lip failure is close to unity. = Any
surcharge could easily cause failure on such s slope
and even bridge plers could be dragged downwards by
the creaping talus material, '

The analogy between the Stoney Creek and Sydenhan Road
sites is very close. At the latter, a similay talus
slope vas enaaapterﬂé comgaguently . the same fonrlusions

nes srellicwt
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Mz, Seiby

oo MEa Stermie

' Mz, Selby ’

N - E.oiko’
My, Stermac

Fraser

IR
@

R

;minc;d out that seversl careful: pcu‘ulmhtim of the
Sydenban project area were mads in 1964 and with the

cxceptian of two aress, where poor drainsge aand

localized crup. thm:t were no signs of alop: movement .

ALY ‘trees were verticti and the heavily travelled uﬂny

and ‘the road :ppurec te be tuble.

countcnd this - ssrvation with the notion that im the
event of paraliel translation of the talus slope zhe
trecs wculd sreserve their vertical positiem.

aphasuad t’ént the nfet} of the’ propond new and

30 £t, high @animmt would be doubtful. He suggested

- that possibly & Petter site could be fennd for this

rud I!iﬂﬁltiOnn ‘Be alsc mentioned the cmtmticm of
‘test section whereby the stability analysis uou.l.d %ae

perfa:md by a fu i scn}.e madei test,

indicatad that the cemclusions based on the resulis of
the test section wey $till be negative., He alsoc
suggested that the embankment could probably be buflt
ar & flatter slope than now proposed.

questioned if the stability of the talus mass could be
presserved by zrouting.

expressed his reservation in donnection with this method.
e would not advise iz, '

e en the s@iter im the

The meeting was adjourned &t appmkim&teiy 11,30 am.
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2L IRETING ANY SNSRI L% 5 -1
38 BRENT FORD ROKD

RINRETON &, Shaukifs

WEET NOIKE

Cur Bef, Ho: B-1l-i5 23th Jauwweyy 1968,

Mr. &4.G. Stermsc, P.Bng.,

Meverizls and Testing Bivision,

Bepertment of Highways, Mmiaric,

Downsview Avenuse,

Dowpsview, Ontaric. -

Desr Mr, Stermsc,

Enclosed plesse find your copy of the Minutes of tha Keating
beld on 18th Jenuary 1968,

Plesse ler the undersigned know, 8t your convenience, if you
2re in disagreement with the Minutes or wish to add o thes,

Yours very truly,

DOMINION SOIL INVESTIGATION LIMITED
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Mr, G, C. B, ﬁarx%ara P.Bng., Fourdation Section,
Huanielipal Bridge F%ackiﬁ fnginesr, Haterialyg & meﬂ%zwg v,
Bridge Division. ‘ Foom 107, Lab. ! %&gw

Geptember 2k, 19€%

County of w@ﬁtw&rtﬁi
Qaﬁ,@. vverhesd Sridge.
Twp. W, ﬁmﬁmrm&ga,

Lot 16, Cone. E;
u*?%ﬁuﬁr@ Zite Ho. 36-202,
Your File Fo. By 215%,

Ihe fourndation report on the shova gite, submitisd by
‘&ﬁe Solls Consultant, Dominlon w&zl yvaﬁﬁig%gia Limited, has
been reviewed. Ve agree in g&ﬂﬁ?&&, with the recommerdsticns
contained ?h%f@iﬁ but would like to draw your stlention o the
followine poin

{1} It nas been &&Gﬁdﬂﬁé%ﬂ on paga o of the rep
that observations for any sign of incipient fﬁilur% ang uﬁ
plezometsrs during ﬂanﬂtruau&@%& should be made. It shonld
e sured (hat either ithe Consu Etaﬂ* or the Foundation ?%aﬁi@z
¥ill carry out this cperaticn.

&

{23 zh& 1imit of retaining walls has not been specilied
on page 10, and the d&*,ﬁa for érain&ga &ysa@4 {pege 11} not
detellied. Cince both items are of grest lmportance to th

stablility of the s E@gmag care should be taken that details e
incorporated in the finel design.

: ¥e belisve that Lhe Toregoing cozments ares adeguate:
hovwever, sheold additionsl informstlon be reguired, plsase 7=
free to contact cur (ffice.

£

EYL/WGeF

To r&uﬁagt;@nﬁ CEfice
Gen, Files

meport snd plen ”ﬁﬁﬁ?&&w harewiil

- a\g
B2 regupezied .
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