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FOURDATION INVESTIGATION REPORT
For
Failure of Approach Embankments
Overhead Structure at the Crussing of
Hwy. #140 and C.N.R.
Township of Humberstone, County of Welland
W.0. 72-110253 - . ®.P. £0~6B-02

1. ZINTRODUCTION:

This Office carried out a sub-surface investigation for
the then proposed structure at the crossing of Hwy. #140 and
the C.N.R., in the Township of Humberstone, County of Welland,
during October and November, 1968, Recommendations pertaining
to the design of foundations, as well as the stability and
gettlement considerations associated with the approach fills
were presented in Report No. W.J. 68~F~73, dated December 4, 19831,
The south and north approach fills to the structure
were constructed in May, 1971. On July 5, 1971, major instability
occurred along the south approach; instability also developed
along the north approach during the latter part of August of ths
same year. Following these failures the Foundations (ffice was
reguested to carry cout an investigation of sufficient scope to
aid in the assessment of what remedial measures need be taken to
ensure the stability of the approaches. The reguest was presanted
by Mr. T. J. Kovich, Regicnal Materials Engineer, Central
Visual observations have been made by boih personnel
from the Central Region Materlals Section as well s the Foundations
Cffice. In addition, sub-surface investigations have been carried
out, at two different periocds, in order to assess the phvsical

properties of the fill and the parent subsocil.
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This report presents all the visual and factual
data accumulated, prior to and following the failure. In
addition, remedial measures are proposed which should ensure
the long-term stability of the failed sections

2. DESCRIPTION OF THE SITE AND GEQLOSY:

The site is located some 200 feet east of the
intersection of Porkes RE. and Klieinsmith R4., approximately
2 miles east of Welland Junction. At this location the C.N.R.
tracks, which run parallel to Forkes Rd., are about 100 feet
to the north. The tracks are elevated about 4 fest above

the surrounding ground lewvel on a 25 feet wide embankment.
Forkes Rd. is a two~lane, paved county road; the profile grade
of this road is about 1 to 2 feet above the surrounding
terrain. Shallow ditches run alsng both sides of Forkes Rd.,
as well as the C.H.R. embankmen

The surrounding area is qe&erally flat—lving: the
surficial drainage is very poor. The land to the north of

the site is used for farming purposes, while the land to the
south is, at present, abandoned.

Physiographically, the site is situated in the
region known «s the Haldimand Clay Plain. In th.s area the
subscil is composed of extensive, mainly glacial-lacustrine
deposits, laid down in glacial Lake Warren, during the
Wisconsinan Age. These deposits are composed of stratified
silts and clays, and are generally underlain by a basal glagial
till sheet, which in turn, is followed by deolomitic linestone

bedrock of “he Salina formation, Silurian pericd.

3. CONSTRUCTION DETAILS:

3.1% SBtructure Schems:

The 42 feet wide overhead structure at the crossing
of Bwy. #1480 an the C,¥.R. has three spans {(407-50°%'-40")

In the vicinity of the crossing the profile grades of the
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C.N.R. and Hwy. #140 are at elevation 586 and 614, respectively,
At these grades the maximum height of the approaches, in the

longitudinal and transverse directions, are 26 and 32 feet,
respectively.

The structure and related approaches have bzen
constructed in an area where the predominant stratum is a stiff
to hard clay to silty clay. The thickness of this deposit
ranges from 73 to 82 feet. This cohesive stratum is undarliain
by a thin glacial till deposit then dolomite bedrock.

The two piers for the structure are founded on spread
footings, located at elevation 575.5 - i.e., in the upper very
stiff portion of the c¢lay. It is understood that they were
designed using an allowable bearing value of 2.5 t.s.f. The
abutments are supported on hexagonal section (maximum dimension
16"} pre-stressed concrete piles which supposedly are driven
to bedrock. These piles were designed using an allowable lecad
of 100 tons/pile.

The ri I used to form the approaches was composed
of a clay to silty clay, which was obtained from borrow pits
located in close proximity to the site. This £ill material is

of similar geologic origin to that of the parent cchesive deposit
across thisg site.

3.2) Obsexvations During Placement of Fill:

Visual observations were made by Regional and District
personnel during the placement of the £ill to form the approaches
to this structure, these are summarized in the paragraphs to
foliow.

Fill pliacement along the north approach commenced on
May 4, 1%71; the £i11l was placed to final grade. The £fill
placement along the south approach commenced on May 21, 1971;
the height during this stage was approximately 4 to 5 feet below
£inal grade,. All the fill was placed directly on the existing
terrain - i.e., the topsoil was v < ramoved.

The surficial drainage, in the vicinity of the approaches,

e-xﬁ-\:mne‘§



particularly the south, was, at the time of fill placement,
generally poor. HNumerous ponds of water existed in this area.
The fill material placed in the lower portion of the embankment
section, along the south approach, appeared to have a higher
natural water content than the fill placed elsewhere cn this
site. These conditions would make it difficult o adeguately
compact the £ill in the lower portion of the embankments,
particularly along the south approach. Further, the availability
cf free water would tend to lead to softening of the clay £ill
with time.

4. DESCRIPTION OF FAILURE:

i} South Approach:

%

On July 5, 1971, major instability developed along the
south approach, specifically between Stations 211 + 00 and
216 + 50. In this area the fill subsided about 2 feet. Longi-
tudinal tension cracks, up to 3 feet wide, opened up within
the main core. Further, bulging was noticed at the toe of the
£ill; the maximum extent of this bulge was 3 feet beyond the
original geometry.

On September 14, 1971, the embankment was repaired.
The revised sections, from Station 211 + 50 northerly to the
south abutment incorporated 20 feet long mid-height berms. 1In

addition, it was recommended that the surficial organic material,

(2]

ocated at the toe of the original section, be sub-excavated to

a minimum depth of 2 feet. The sub-excavation s¢ formed was then
te be backiilled with acceptable compacted earth material {(refer
to the memo written by Mr. M. Devata, Supervising Foundaticn
Engineer, dated August 12, 1971:.

L
f

A second failure cccurre 1 ]
October 1, 1871, The failure originally devel
ide of the embankment, eventually envelop
idence, tension cracks and

8
toe bulging were similar to those discussed previously.

o
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ii)  Noxth Approach:
The north ramp initially failed on August 30, 1871,

approximately 1-1/2 months after the south ramp showed signs of
distress. The degree of distress was, however, less than that
along the south approach. The north approach was repaired on
September 22, 1971, using the zcheme adopted on the south approach.
A second less severe failure cccurred in the first week of

January, 1372. The west side of this approach showed more distress
than the east. Information,provided by District personnel, has
indicated that the berm constructed on the east side, following

the initial failure, was longer than that on the west.

5. FIELD AND LABORATORY INVESTIGATION:

5.1} General:
Four boreholes were put down for the original foundation
investigation at this site, during October and November of 1968
{(No.'s 1, 2, 3 and 4). Following the initial failure of the south

strategic areas {100 series numbering}. In addition, six borings
were put down {200 series numbering) in February, 1972, to
investigate the reasons for the second failure. Eepresentative
samples were obtained during the various investigation phases.
Groundwater level observations were carried out, throughout this
period, in piezometers installed in both the £ill and parent
subsoil. In addition, the groundwater levels in the open boreholes,
at the remaining locations were recorded.

The locations and elevations of all of the boreholes,
which were surveyed by District #4 perscnnel, are shown on
Drawing No. W.C. 72-11025A. A typical stratigraphical section
across the site, inferred from the boring data, is pleotted on
this drawing.

All the samples were subijected to a visual examinaticn
in the field and subseguently in the laboratory. Following this
tion, laboratory testing was carried cut on selacted

=3
representative samples. This testing is summarized on the borelog
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sheets and Figures 1 and 2 contained in the Appendix of thisl
report.

5,2) Subsoil and Bedrock Conditions:

5.2.1? Fi1l (Silty Clay to Clay}: ,
A number of the borings, put down following the failures,
penetrated the fill placed along the approaches; the maximon
depth of £ill encountered was of the order of 32 feet. The lel
is composed of a clay to silty clay, with a trace of sand.
Atterberg limit testing, carried out on samples from
the fill, indicate that the material has a plasticity in the
intermediate to hlgh range. The natural m01sturﬁ content within
the fill varied from 23 to . ) percent, im general, there is an _ﬁ”
increase in the lower portion of the fill immediately above its:

contact with original greound. The compaction characteristics

of the £ill material were determined by carrying out twe laboratoxy
standard Practor Compaction Tests; the results from this testing
are summarized on Figure #1 in the Appendix of this report. The
values obtained from this testing are summarized below.

Optimum Compaction Bulk Density - 122 to 122.5 p.c.£.
Optimum Compaction Water Content - 24%

Referring to thise values it can be seen that in many
areas throughout the f£ill, particularly in the lower zones, the
inplace meisture content is considerably higher than the optimum
compaction water content. This is graphically iliustrated on
Figure #3 appended to this report.

The undrained shear strength properties of the f£ill
were determined in the field as well as in the laborecoory. This
testing gave values which ranged from 1,200 p.s.f. to greater
than 2,000 p.s.f. This would indicate that the consistency of
the major portion of the f£ill ranges from stiff to hard. The
standard penetration testing carried out gave *N' values which
corrcborate the range in consistency guoted above.

na&lctcﬂo?
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A laboratory programme was carried cut t0~detarminé13“
the engineering properties of the cohesive f£ill in terms of
effective stresses. This was done by carrying out a series of

isotropical consolidated undrained triaxial compression tests, in
which the excess pore water was monitored {C.I.U. test)}. The
results of this testing, which are plotted on Figure #2, are
summarized below.
Apparent Effsctive Cohesive Intercept (¢') - 0-120 p.s.f.
Apparent Effective Angle of Internal Friction (g’) - 23°

5.2.2} Clay to Silty Clay: i

The fill is underlain by a clayey topsoil, aggrgximaéély
1 foot thick. The topsoil is followed by a 73 to %2'feét'thickiiyf
stratum, campeseé‘af,a clay to silty clay with a trace of s&ﬁ&f;7V
and gravel. The upper 15 to 20 feet of the deposit is brawn~iﬁ-4
colour; it is considered that this zone has been desiccated.

Numerous layers and seams of sand and silt, up te 3 inches thick,
are present throughout the stratum.

0 The physical properties of the overall stratum, as
determined by field and laboratory testing, are summarized on
the borelog sheets:; a brief resume follows.

Atterberg limit tests carried out on samples of the
cohesive material indicate that it is inorganic with & plasticity
in the intermediate fo high range. The consistency of the
overall stratum, as determined by the undrained shear strength
testing, varies from hard to very stiff, in the upper 15 to 20
feet {desiccated zone), decreasing to very stiff to stifif with
depth.

BEffective stress testing was carried out on a sample
from the parent cohesive stratum using the procedure outlined in
sub~section 5.2.1). The results of this testing, whicﬁ are

plotted on Figure #3, are summarized below:

Apparent Effective Cohesive Intercept {c'} -~ 280 p.s.f.
Apparent Angle of Internal friction ) - 25°

The compressibility characteristics of this subsoil

it‘ﬂ‘ﬁts



ware determined by laboratory consolidation testing, the results
of which were summarized in report W.J. 68-F~73. This testing
indicated that the clay is preconsclidated by about 2 to 4 t.s.f.
in excess of the existing overburden pressure. It ig estimated
that the upper 15 to 20 fant of the stratum {desiccated crust) is
preconsolidated by something in excess of 5§ t.s.f.

5.2.3) Lower Deposits:

The cchesive stratum is underliain by a basically cohesive
glacial till compored of a clavey silt with sand and gravel. The
thickness of the glacial till waries from 1 to & feet. The
standard penetration resistance or 'N¥' values vary from 29 blows/ft.
to well over 100 blows/ft., indicating that the consistency of
the cohesive deposit ranges from verv stiff to hard. »

The glacial till is underlain by a grey dolomite bedrock.
The surface of the bedrock was encountered between elevations 497
and 500; which corresponds to depths of from 7% to 85 feet below
existing ground surface.

6. GROUNDWATER CONDITIONS:

Groundwater level observations have been carried out

during the period of the investigation in 1} sealed piezometers
installed in the f£ill as well as in the cohesive stratum, and

ii} the open holes at the remaining boring locations. These
observations are recorded on the borelog sheets and summarized

on Drawing No. 72-11025A. The results indicate that, priocr to
placement of the £ill, the groundwater level in the cohesive
stratum rangeé from elevation 576 to 579 - i.e., some 3 to 5 feat
helow ground surface., The piezometric groundwater level in the
glacial £ill, underlying the clayey silt stratum, ranged from
slevation 554 to 558 ~ i.e., some 25 feet below ground level.

These observations would indicate that there is some downward

-

Following placement of £ill the water level, in the

parant cohesive subscil, reose to elevations between 388 and 803,
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The variation is an indication of the build-up in excess pore
water pressure due to the £ill loading.

Water level observations, carried out in piezometers
installed in the £ill have given an erratic pattern. The results

would seem to indicate that the upper portion of the fill is

Jde

dry. The water level in some isclated areas of the lower

L]

ona

»f th

£i1l (imsediately above the topsoil} rose to about
ei@ﬁaéiéﬁ‘§§8‘~ i.e., a level some 17 feet above the Qrigiﬁal
gréund surface (refer to B.H. $210). This is probably due to
the fact that this zone was in communicstion with free water
during f£ill placement.

7. DISCUSSION AND RECOMMENDATIONS:

7.1} Reasons for Failure:

As discussed in detail in Section 4) the south approach
exhibited more distress than the nmorth. This being the case,
the discussion contained herein will pertain primarily to the
former. The instability could have originated as either a deep~
seated rotational type of failure within the parent cohesive
foundation subscil, or alternatively a failure confined to the
new £ill. These twe possibilities will be discussed in detail
in the following paragraphs.

i) Decp-Seated Failure in Foundation Subsoil:

Stability analyses, carried out prior to the original
construction of the embankment {refer to Report W.0. 68-F-73},
have indicated that fills of the order of 30 feet in height will
be stable, with respect to a deep-seated failure within the
foundation subsocil, provided 1)} standard 2:1 slopes are emploved
and 1i) suitable earth fill is used and it is properly compacted.
These computations were carried out using a total stress approach
where the analy~es are based on the undrained shear strength of
the £1i11 and parent cohesive subsocil, as well as *he magnitude
of the induced loading. The pre-failure undrainad shear strength

¥

profiie for the parent subsoil is plotted on Figure #1 of the
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aforementioned report. In addition, the stability was checked in
terms 6f effective stresses. In this method the stability is'
governed by the stress-strain characteristics of the £ill and
parent cohesive stratum as well as the buildup and eventual

dissipation of excess pore water pressure due to load application.
These computations also provided an adeguate factor of safety
ith respect to a deep-seated failure (F.S. Z 1.3).

The borings, put down in the affected areas follow g
failure, have indicated that the shear strength patiern throwacut
the parent cohesive stratum has remained basically unaltered. If
the failure was deep-seated, then, in the critical aresas bounded
by the surface of the failure envelope, the silty cilay should have
been remoulded due to shear deformation; this would have led to
some reduction in strength in these zones. Since this was not
found to be the case, it is inferred that the instability must
have been attributed to something other than a failure within
the parent cohesive foundation subsoil.

e ekt - —— o— o — e (— iy

ii) Failure Within New Fill:

O If the failures are not of a dee ~seated nature, then
they must have originated within the new fill. BAs mentioned in
Subsecticn 3.2} the £ill, in the lower portion of the em inkments,
was placed and compacted in a wet environment. Further, the
topsoil was not stripped. It is inferred that these factors
probably led to the formation of a softened zone which encompasses
the lower 3 to 4 feet of the fill as well as the natural topsocil
cover. The failure surface would then tend to be located within
this zone, which would have been a path of least resistance.

This mode of failure will be discussed in detail in the paracraphs
to follow.

The stability of a critical section along the south
approach {at Station 214 +508}, prior to the original falilure in
July 1971, was studied in detail using the effective gtress
approach developed by Messrs. Bishop and Morgenstern.*

*Bishop, A.W. and Morgenstern, N., "Stability Coefficients for Earth
Slopes,” Geotechnigue, Vol. 1€, No. 4, 1960.
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The followin assumed for computational purposes.

£
Z
o
H
B

ped

ajl Fill Details {Immediately Prior to Failure):
Fill Height =~ 24 ft. {4 feet below proposed final gradej.
Average Slope - 2-1/4:1
Y Engineevring Parameters {Predicted From Laboratory
Testing nesuxts}
Fil
Lower Scoftened Bone Eemalning
Apparent Effective
Cohesive Intercept ({(C') 0 120 p.s.£f.
Apparent Effective Angle
of Internal Fx $ct10” W 230 23°
Average Pore Pressure Ratio {ru} = .25
where r = A u
'{} N
Y H
A u - excess pore water _ressure (p.s.f.
Y = bulk urit weight of £ill (p.c.f.)
H -~ height of £ill (ft.}
The results of the computations have indicated that the
£i11 section itsslf was in a limiting state of eguilibrium
(F.S. £ 1.0) during this critical periocd. As such it is believed
that the failure could have originated within this lower scftened

zone of the filli~topscil complex.
An extensicn of these computations have indicated that,

2

in order to ensure the long-term stability of this section, when

- “

constructed to final grade f(height 28 feet}, the side slopes
should be constructed no steeper than 3-1/2:1 overall. In these
computations it was assumed that a minimun factor of safety of

1.3 shonld be obtained to ensure the stability of the secktion

7.2} Recommended Remedial Measures:

-

In order to ensure the long-term stablility o

h

the
approach £ills 2t this site 1t will be necessary to cmplcoy
fiatter overzll slopes; this couvld be accomplished by constructing

-

counter balancing mid-height berms. In addition, it is re~cmmended

&ﬂﬁﬁ!iz
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that a reinforced zone, composed of either rock £111 or a granular
type ¢f material, be placed at the toe of the reconstructed

section. The final selection of the material to be used in this
toe zone is to be decided upon by the Central Regional Materials
Section., This reinforced zone, which should extend a minimum of
2-1/2 feet into tre £ill and 2-1/2 feet into natural ground
{(maximum thickness ° feet), will serve two main purposes; namely,
it will,
i3 provide a zone of higher shear strength and thus improve
the stability of any potential failure surfaces passing
through this area, and

b
futo
S

confine anvy softened material located beneath the core of
the embankments, thus preventing the tendency for such soils
to undergo largs lateral strains.

Stability analyses were carried ocut t . “Itermine what
berm lengths would be regquired, for various fill heights, when
such a composite section is employed. These analyses were based
on a method developed by N. Jzni .~. Using this methcd, the

critical surface need not be cylindrical in shape, instead it may

assume any general configuration and thus maximize its length

within zones of relative weakness. Based on these computations

a revised geometry is recommended for sections along the south

approach extending from Station 211 + 00 northerly to 217 + 00;

th=se are shown on Drawing No. 72-~11025B. Referring to this drawing,

it can be seen that:

i} the maximum length of berm recommended is 35 feet (Stations
216 + 00 and 217 + 02 whers the height of £ill is of the
order of 32 f=zet},

ii} 21l s=lopes are 2:1. The berm, hcwever, should slope towards
the top at 20:1.

iii} *he seinforced toe is to extend from Station 212 + 00 to
217 + 00, The re-ommended dimensicns of this toe are shown

on the sections r: vented on Drawing 72-11025B.

*Janbu, W, "Stability Analvsis of Slopes with Dimensionless
FParameters,” Harvard Scil Mechanics Series,
Ho, 46, 19384,
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In order to relieve the build up of excess hydrostatic
groundwater pressure positive drainage measures should be provided
within the reinforced toe.

The west side of the north approach shtould be reconstructed
using the procedures outlined for the south approach. The berm
lengths and extent of the reinforced toe, should be based on the
requirements snecified for the waricus fill heights along the south
apprrcach. As discussed in Subsection 4. ii) the east side of the
north appreoach appeared to be stable following the second failure.
This iz inferred to be due to the fact that the berms constructed
on the east side, following the first failure, were longer than
those constructed on the wesi. This being the case it is believed
that initially the reinforced toe section need not be installed
along the east side. We would recommend, however, +that this area

be kept under observation during the reconstruction pericd. If

¥

T

b

any signs of distress are noticed, they should be brought to t
attention of this Office so that additional remsdial measvres can
be initiated to ensure the overall stability of this section of
the north approach.

211 loosened and disturbed f£ill material, located in
areas affected by mass slumping and major tension cracks.along
both apprecaches, should be removed prior to placing new £ill in
these areas. If so desired, this excavated material could be
usad to flatten the cuter portion of the bermed slopes.

This report should be read in conjunction with a letter,
dated August 12, 1971, which was written by Mr. M. Devata,
Supervising Foundations Engineer, and addressed to Mr. D. Waller,

Construction Engineer, District No. 4 {(Hamilton},

g field work, performed during the periods of
July 13 o 20, 1871, and February 3 to 17, 1872, was carried out
el £

Mr, 8. A. Ahmad, Project Foundations

cosonat
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The eguipment used was owned and operated by Master

Scil Investigation Ltd, and Dominion
both of Toronto.

This report was written by
Foundatlions Engineer and reviewed by

Feoundations Engineer.

B, T. Daxch, P.

BTD a0 M, Devata, P.

July 17, 1872,

S0il Investigation Ltd.,

M T. Darch, Senior

M

e

B.
. M.

o

Devata, Supervising

SR

Eng.
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O BERVICES BRANGH RECORD OF BOREHOLE Ne. ]Cﬂ FQUND-AT!ON SECTION

HOE 72-hI025 LOCATION _C.8.R. & Forkes Road,. Sta. 214 -k 60 32° R, lwy. #1460 ORIGINATED BY S.A.

DEP BTMENT OF T HEORTATION AND SO MUMICATIONS
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FORM D~ & {(REN,

1871 ¢ ; 2

EORMIFARYMENT OF THANSPORTATION AND COMMONIOATIONG

DEs 4 SERVICES BRANCH

MO8 LOCATION

Forkes Road & C.M.R.,

RECORD OF BOREHOLE Mo. 102

, Skas 214 + 60

32° RE,

Hay .
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DAT UM BOREHOLE

BORING DATE
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_NX-aX Casirz {Dry Earm“}

CHECKED BY

& ionet NMED 8y

FQUNDAHQN SECTIONE

SO PRCF

SAMPLES

{ DY AMXL ?maw c,w RESISTANCE
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FORM GEeM

(REV. 1871)

REPOR

DEPHRYISENT OF TRANSPOATATION AND COMMUNICATIONS

DESIGN SERVICES ERANGH

~ RECORD

OF BDQZE"HQL?E“ Ne.

102 A

ORIGINATED Y

FOUNDATION SECTION

JOB  TC.11025 LOCATION _Forkes Road & C.N.R., Sta. . Hwy. #1140
WP, B0=68-02 BORING DATE July 15, 1971 _ COMPILED BY __
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FORM OB =M {REV, 1871)

DEPALATHENY OF ‘?‘ﬂAN&PGRTATi’GNb PRI C@MQ‘.SN!CAH(}NS‘
DESIGN SERVICES BRANCH o
oy 72-1102% LOCATION _ Forkes Raaa‘ _Sta. 2141450 18" Lt, Huy, #140  ORIG! GINATED BY __  S.,A
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HEPARTMERT UF TRANSPORTATION AND COMMUNICATIONS
1 DESIGN SERVICES BRANCH

RECORD OF BOREHOLE

MNe. 206

b P o] 7211023 LOCATION  Hwy, #1640 Sta, 221 + 40 O/8 &t L, CRIGINATED .BY-
‘W,P'. 60=68~072 BORING DATE Pebruary 3 and 4, 1972 COMP}QED BY
DATUM Gepdetic BOREHOLE TYPE _w(:.M.E. Augering,  CHECKED BY
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1&3 {REV, 1871)

TOEFICE uEPORQN SO EXPL ORAUON

72~116GL5

i DEPAEYMENT OF TRKNSPORTI\ ION AKND COMMURNICATIONS

DESIGN ‘-‘EQ\.’!CE’-‘S BRANGH

RECORD

LOTATION Huy, #140
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SRR R MTOe G {REV, 197 1) OFFICE REPG

Tagye GERT OF TRANSFORTATION AND COMMUNICATIONS . e ‘ ; ‘ f_.
ST oy e g RECORD OF BOREHOLE

DESIGN SERVICES BRANGH
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Mr. C. H. Roberts 201, o . Foundations Ofrice,
District Englunser, uesign.aerviaes Branch,
District # « Hamilton. Downsview, Ont.

ATTENTION:

Hr., B, wax‘er, DATE: Aﬁgus‘c }-2‘5 1871
construsticn Engr,

Thug Fag REF, I mEPLY TO

Eabenknment Instsabkility
South &ppreach Sta. 211 + 50 %o 216 + 50
Hwy. #1480 from 0.95 miles North of
HBuy. #3 at Port Colborns Northerly
3.32 mi., to Town Lineg Bd.
% 0. 68-F<73 - Cont, 70-212
31 trict #4 {(Hamilton)

In response to =2 request from your Project Supservisor,
¥r. J, Castellan, the above-mentioned site was visited by the
writer on July 5, 1971. Durinz the site visit, it was obsarved
that leonegitudinsl tension oracks were visible betwsen Stations

11 + 50 and 216 + 50. These cracks are approzimately 3 fest in
maximum width and extend from 5 to 30 feet on gither side of %he
centre line of Hwy. #F140,

In tkhis portlon, subsidence up to 2 feel was noticed
between the affected ares and the remsinder of the seabanikment
surface. Significant bulging of the tos of {he embankment in
the order of 2 to 3 f=zet was observed in certalin locstions.
Tensicn oracks of any mejor magnitude were not noticeabls at the
north approach.

%pen excavations in the affected area by means of back-
hoe have een gsarried out on July 8, 1971 under the supervision
q

of Kes rs. o Je ﬁuvicﬂ, Hegionel Materials Zuginser and
P, Penev, Projeci Soils Enginecer, Observations mzde on July 8§,
1971 by the Bealaral Maeterials Section, 2s well as by the writer

A

on July 9, 1971, are suammerized as follows:

1} Presence of a soft thin layer {3 to 12 inches) of
coheslive argami& material at the contact of the £ill materisl

and netursl subsoll.

n the surfsoe of roasdway
e orgenic layer locsted

rench excavated on the s
E» 21 + 00 rsvealed se

% 2 & % % 2
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)
By
i

Hr. C. 5. Robsrison,
Plstrict Enzi '
Dstrict ;
Attn: Const,. EBnur, August 12, 197%
Be: Exbankae tability W8, B8-P<773 -= Jont, 70~212

{(Ber, 58~F-73B} -

1) A11 the failsd material in the affected sres betwsen
Sta. 2i1 + 50 and Bta. 2156 + 50 saouid be LQWQWEé; This materi&l
mgy be used for the berm construciioun,

2} Half-height berms heving 2 width of 20 feet should be
constructed, as shown on the drawing, on either side of the :

§§r&an& emtankment of Hwy. #1403, startisg from Sta, 211 +
the limits of south asbutmsnl location in the transvarss 4ir: S
These berms shonld have a smooth transition towards the longitudiunal
direction with standard 2:1 $Eepe@

3} Prior to plaeiﬁg the berms, stb-excavebion of %
organic material for s wminimum depth of 2 feet should be earrx]ﬁ
out and backfilled with accepbtable compactsd earth maeterisl %
transverse sxtent of the sub-ezcavailon should be as per Urawing
Wo. AB-F-73R.

B} After completion of sub-excavation and berm construction,
the remalndsr of the embankwment scan bs completed to thr profile B
grade wlith materisl using proper compaction, at around optimum
molsture content

5) Any minor tension sracks at the north approach smbank-
ment should be axcaveied down o ifs full depth =2nd replaced, with
well compacted fill material prior to placing any new Tills im this

2BXED .,

The remedizl messures reconmended above, have been discuyssed
egi

ot 2 A
with ¥z, T, J. RKovich, Beglionsl ?auvr%aﬁs Enginesr, wno ig in
completes sgreement with our comments. These recommendations were
further discussed with Mr. Doug Maller, Construction IZEnzineer,
Humilton District Office, by the writer and Hr., T. J. Hoviche.
de bellisve that the aforsmsntioned information i3 suffic-

ient for your praosent construction regulrements: howsver, il we
can be of furthsr assistancs, pleass contsct our 3{Tice,
HD/MieF
cct Messrs., F, G. #llen e

S. d. Davis CUNDATION ENGE,

T. J. EKovich

J. Haclougall .

D, M, Hopper DATION ENGH.

2, J. Glroux

Foundations Filses

Socuments
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Homilion Distriet

Wel ri’

Meo M, Deveto reviewad the choveenotad slis on m@y i

e

His observotion wos thet there is no decpesented foilure involved which
sose = complete mﬁmm The distortion Is beolosl of o Bl constructed

der unfrvourabls wonthey

Hpwesvar,

, ﬁi}}a‘i §€Wé@ % ?““%m%’

sre s on infttel melor rae

wotb,

S ﬁm? then, aver the veos, miner disbortions tekio pisee,

& M

In summary, there would oppewr o be no couse For concern thet o serious
o WOUS oo,

we ore foced with o continuing ond frrlleting

nonce demand for on unpredictoble period of time,
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trepartment of Highways Ontario
Copy for the information of
T. STERMAC
iE ; ¥ 3 ; Casini, i i B i
¥r, k. Bo¥in £.8., Srabski

ﬁgﬁigﬁa&gféaﬁﬁﬁr@ﬁﬁi@a tnginesr Structoral Design Iaginesy
Central Bulldine Steuetural Offlce - West Bldy,

June 15, 1592

ad  {(Forkes Spad)

Bbtached horoewlth |
from dr. Gluppe regerding the ¢
Poad By i&ﬁ&s

' 8 capy of the memo
iition of the Forkss

. % am io agreement with Mr. Gluppe’s
endetions and believe they should be carried cut
1 as possibls.

It wmay be that our Foundation Section

will make further recommendastions as T have asked them
to have 2 look at thie struchurs.

‘ CHEG vl T8, Grebmii

Encl. Structural Desien Incineey

Tk
il Wi

s T, Etermso
%, Lin
D. Gluppe
B. Davis



 DEPARTMENT OF HIGHWAYS ONTARID R 7;;:

MEMORANDUM
Too mr, c.5. Grebski Frow:  p.R, Glappe | ~
Structural Design Engineer Structural Design G‘fice;
Wést Building
Arrennion:

Tun Fiee Rer.

DATE:  June 14, 1972

. dwomeeiy o

BusseeT:

Re C.N.B. Overhead (Forkes Road)
W.P. 60-68-02 Site 34-234
Highwdy 140 District 4

On June 13, 1372 ‘a visit was maée +o the

“above szte, wembers of. the party were: P, McHWati,

He Ran, 2. Gluype‘ The f@l&aWLng p@lﬁts were nmtea'__'

Mhe siope in front of the abutments was
apnrcxmmateiy‘i to 1 and very uneven. The abutments
were only gartla?lv backflli&ﬁ,k The top of the pile
caps and the wing walls were . ccmpletely exnased

Due to the influence of imnrsner backfilling
and sioping, the atructure is becoming unsafe. The
¥orth abutment,WLng wai‘ %am érewﬂea *é” at the ené

apeaeé ﬁn,

To improve the existing conditions, both
abutmen®s should be properly backfilled completely
to their full heicht, and the slope in front of the
abutments should be made at Z to 1 as detailed on
our construction drawings. As a further safety
measure, the ends of the wing walis shéuld ke sup-
ported at the North abutment.

N .

DRG/hvh D.R. Giluppe
Structural Project Engineer
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3ms 19, 1972,

*atmmw o
%&ﬁmﬁs%mm
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My, ¥, Doests, P.Bun.,
Foundetione . ’ Z‘/

¥ BeWart, P.Ban.,
Sridie Constesction Eosds

C.pebalt, Y. 0e,

e




k‘:‘Faanéatiﬁns Off;

'aei Qf mha aiﬁtrictt ?ha annﬁatiﬁag ﬁffiaa G

program for monitoring the relative

) s deck snd the abutwments, during June 1??2,
and these were o ed out regularly. The results indicate
that the north and ‘south abutment moved away from the deck by

an additional distance of 0.2 and (.09 inches respectively, im o
a peri&&.af one month since June 1972, If this trend continuves,

in our opinion, this may cause further distress to the stsuatuxalf .'f

integrity of ths abutments. The cbservations indicated that o
~the movement of the abutments iz of 2 rotational type, and that T

the back end of the north 3hu:mant wing wall’ mQVﬁﬁ ﬁnwnﬁarﬁs e
ag much as & £anhea*

"‘."*2~




Mr. C. 8. Grebski -3 - Bugust 3, 1972,

The evidence we have st the present tiﬁﬁ wizi nok &iiﬁw e &ﬁ
give ap exact x@aﬁmﬁ for %ﬁﬁh movements but to spscoulate, In
view of this, 1t is assumed that the rotationsl movemsnt ﬁ oo
the abutments ¢an be atitribubed ko the Following veason.

It is possible that th& piles of the front row may have
been driven te bedrock, whersas those of the back row were
terminated within the gl&ﬁiﬁi till stratum, If such iz the
case, the back row piles may setile further into the 2411
stratum due to the imposed negativa skin friction E@a&iﬁgsm

The yx@ﬁaaﬁ ab@&rvaﬁimnﬁ iﬁéza&t& Enat the rotational mﬁ?ﬁm&ﬁ%
of the sbutments is still in progress. In view of this, it =
essential that some remedial measures should be incorporsted.
in our @P&ﬁ&ﬁﬁg the mopt ﬂu&ﬁﬁblé'm%thﬁﬁ to prevent further
tiiting of the abutments is to support the extreme end of the
abutment wing walls by stesl Hepilas driven to bedrock. Buch
remedial measures are warranted immediastaly without ﬁ@i&vy SR
especially in the case of the north abutment where the distress
is more severe. Howsver, it may be sconomicsl &6 incorporate
uch remedial messures ﬁﬁr the sputh aﬁﬁﬁm&pt at the &&mﬁ tiMﬁg

should veu have further guery, plass. do not hesitate to contact
our Cffice,

jjf 7”3 ,f ’g‘i
g ;o R 4
g P A vy

M., Deavats,
M0 fan SUPERVISING POUNDATIONS EWOINEER,
o x %,ﬁ&&mmﬁ
B. B. Davis
Y. Waller
- ficd MoE i bt

Ao v w hie 3%,

0
6

Foundations Fillas %f
Docunants :



COROTARIG |
BAISTRY OF TRAMEPORTATION A&é@ é‘:@ BLIMICATIONS

MINISTES: HONOURABLE CORDON CARTON, Q.. C T pERUTY BINISTER: AT.C MeNAB

CITYEY TN £ RS, 2 gt
SUBJRECT: CORTRACT
T

Attending:

Bat Gemﬁtra@ti&n ai&iﬁ%&
CSlosk:

F
o L
Jd. Castellan
G. Ross

Drainage to be providsed by Tine grading. subgrade and placing Granuls
A" French Drain. Cranglzyr A" to be used for the pad.

Overhead norih abutment is showing continued movement in June and
. Cbservation of this movement will be eont*n&ed Tor 34 weeks.
If the bridges stabilises no further action will be taksn.

lstrict will supply pile drivisog records to M. Devata, Foundations Sec-
gst Bullding, Downsview.

" Zerzm Construction

Construction of the berms was proposed as follows:-

1. Construct all berms from embaniksent 111 on south side as first .
operation.

2. Double heavy surplus meterial on south smbanikwment ill.

Tt
L
[

&
¢
]
2
O
L]
ﬁ,.
*3
g
o

mhanseent o0 sonth smbaniks



¥INUTES OF MESTING | |
CONTRACT NG, 70-212 e July 14, 1972

Waste material from construction of Cramulsr Pads to be placed in
borrow pit if sufTicient water has been r»;«%%ﬁ from the borrovw pad at
time of construction.

Ho Granular Pad to be placed at northeast side.

ress-sections of existing conditions on zh@ m@rﬁhﬁagﬁ side to be gugphi@a
&y District to Foundations Section.

* 2

Bo excavation %o be carried out within a line 50 feet from end of wing-
walils and Slﬁ@iﬁg at 2:1. Prier t¢ any earth excavation on embankmﬂﬁt
granular backfill at shutments to bes completed.

Approval of Bridge O0ffice is to be obtained hefmra ioaded scrapers aye
allowed to cross the briﬁgﬁg_( ; .

G. Ross

GR:edk Distriet Construction Supervisor

c.¢. A1l Attending Q:;f



;TkﬁNSPGﬁ'{ATSQM mm il IMUNICATIONS

t o
il Msmnmmaum
R L xﬁ Mi‘ ‘ L
LT  1;Mi* A. E. Ap@uﬁ, - - PR Poundations Office,
g Bzractor,g Design Services Branch,
- Design Semv&ces Branch, West Bldg., Downsview.
; _ West ﬁ1§§,,‘90wnsv;aw.
Arm%ﬂm4~}; i R : o ng: ‘Augaﬁt ll; 1972
: ‘C,h}ﬁ‘?mg;gssg, T i ‘ ; N REFLY TO k

’l“su&mwf Cantract ?8*212 : :
: _,averheaa‘atructure at Crnsszng Of
;_ﬁﬁwy.:§l4ﬁ and C.M.R.

Sl . &f the meetlhg on August 3 in ycur Offlce, cancerﬁzﬁg

; tha pzehlem of abutment tilting at the abgvewmemtlannd structﬁre,,
I made the statement that sem& cerraetlaﬂs 1n *he ﬁ;&l& hotebock
ﬁwaxe maﬁe 1n my’0f*1¢e,~ ‘

: The attache& mem&ran&nm is self~explanatoxy.‘

2GS/ht o : A, @. s termac, ('Vﬁ?b S
L AEECh. ' PRINCIPAL FOUNDATIQ}IS ENG INFER.' ¥
¢.c. B, R. Davis
‘ C. Grebski
W L. Lin

A. E. McKinm

Foundations Flles
Dacamentﬂ




. DEPARTMENT fﬁ’frs&ms?ﬂﬁ?mm% AND é&mu-ﬁf&‘cs&ﬁsws*} .

MEMORANDLUM
T Mr. M. Devata, ; Fros: A, Tieman,
Supervising Foundations Engineer, Student Technician,
West 8ldg., Downsview. Foundations Office.
ArTenTion: ' ' ; Date:  apgust 9, 1972
Dus Fie Rer, I REPLY TG

Bueernt

Measurement af,ébﬁtment Movement
Overhead Structure at Crossing of
Bwy. $#140 and C.N.R.

‘Twp. of Humberstone, Co. »f %éllanﬁ

W.0. 72-11025 - W.P. 60-68-02

Contract 70-212

; ' &t‘the,reQuest of Mr. M. Devata, SHQEIViSing e
Foundations Engineer, this memorandum has been uritten to clari-
fy my position with regard to the confusion surrounding the

pile driving reccrds for the above-mentioned prociect,

In early June, 1972, I became involved with this s iaintol

ject in initiating an instrumentation program to monitor the

movement of the bridge abutments of the structure. At that

time, considerable confusion was arcused when I reviswed the
pile driving records of the aforementioned structure with regard
teo both the depth of the piles and the directicn of their batter.
A similar situation was encountered by Mr. Devata and Mr. B.T.
Darch, Senior Foundations Engineer, in a site visit previcusly.

In an attempt to clarify the situation I conferred
with personnel from Hamilton District and was informed that
the data was not accurate since the pile driving record bad
bezen kept by a student during the previous dummer. 7T was given
data kepl by the contractor which verified the information in PR
the pile record fieldbook with respect to the length of the piles,
I left the pile racord fieldbook with District personnel but
picked it up again on a subsequent trip to the site, feeling it
contzined information pertinent to my project.

It has been drawnrto my attention tlat during a
recent meeting in our Office concerning this project a conclu~
sion was reached that certain changes had been made in the pile
driving record fieldbock. These changes disperse much of the
confusion about the batler of the piles. The changes in the
field bock involve the redirection of North arrows ané relabelling

cashe 2



‘ -2 %

of the abutment diagrams in such a way that the direction of
the batter of the piles now corresponds to that which is el
indicated on the design drawings, which was not the case previ-
ously. , o

I would like to state that the above-mentiocned ‘
changes in the pile driving record fieldbook were not initiated
or carried out by myself. I recognize the legality of such a
document and consequently, would never change the information
contzined in a field boock in such a manner. I hope that this
letter meets with your approwmal.

ag;%ﬁgf fﬁxé%gg,

AT/ht : A. Tieman,
Etudent Technician.
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~ WMEMORANDUM

L ﬁr AL Stermac, L s T A Bertiett
Fr. Feuvﬁatian Eﬁglﬁﬁar ‘ ~ - =

CATTEnTIoN: . M, ﬂ@vat&$ i o : pave:  April 5, 1973
, Sun. Fuﬁndataaﬁ Eﬁulnae : v
 BurFieRes - S InREPLY TQ

BuBarnT:

e ﬁan&r&c% ?Q~21  Highway 1&& frum;,
s B;gbwag 3 ta Townllna Raad <

,ago Fou a%keé fcr camments Weﬁar&ing a o
crack in the H.L.1 ;avament o1 the a§nf0aﬁbas
- ﬁveryaag ln the ?lulﬁlﬁy of Fsrke@ Eﬁaé o

i TE&g;an,Eunarﬁéalng Asyhalt nsﬁevt ﬁ, éa d March 28, KQ?E;VQ‘\
- You will noie that Mr. Besles’ opinio that this ¢eng1w"jlﬁﬁ‘;~r
tudizal crack mey be due to esrth fill settlement since the .
~Jcraak,was ider on Mzrch 28 than it hed bean about 2 month
~earlier. You will also note that there is some movement 1n“
the curb and gutter which might indicate somﬁ dngre& of
aettlamenb" ' ‘ e '

, i h&va asxea Ky, B@aies tCc cwbserve 1f thls cﬂack prabreaﬁea‘"*'
- when meking pericdic visits to the work in future. S Y¥ouw wili o
ga advised of his ﬁnservatlcns. ~ : g

4
4}fgﬁﬁ£;mﬁ“

, “, H. Bennett,
- HWRBomy ' Principal Materials Englneer‘




T e o M*’
,_f:;k azﬁ/»/o/é/ *7% ,9“' %zﬁ' :

ERAL swaesam or» ENSPECTEGN PROCEDURES : Exce CLENT ,ﬁ 600D
'  CONSTRUCTION ?mcﬁmgﬁs- excewent [




agmﬁﬁmmm o

va L FRaM: E. G, Potts
?mn&atwa Se::ﬂ:inn ; " Hpintesance Enginser
o Bmmst #4, Ham.ltcn‘

“~A’TT£N;T§QNV ‘ ' ‘ ‘ Date: &ml ?1, ’i%

. DuRFaERes. o o L immeiy e

| SUSSST oontract 92-22 - Forkes Road Approach Fills - Highway #140°
S0 Botfomstreelien . Tl D

. f‘ie atwah mv ;jmar w@mmm, a c:aw af a8 *&;eletms wmch we mm‘%'teﬁ oo oyem - , ;i
‘«T&rmm 2@; 1973  re. some cracking agpearmg on the seuﬁmr.‘zy appmach i‘in since
't}m B ;, f Fn.&ay,, -}ammry 13, 1993, : o . ~

: ‘As we reca.l, ycm came& cat an mm%xgatma m&mtﬁl}*g i;akmg mamm%a a*k (
. the mm‘ ;,mmﬁs which wa haﬁ a&ﬁ&h&i@h&d on each of the amc:k;s‘ '

| : #e a&se belzew that you é:ui not uensi&ar the ymﬂm ms&rimxs a*t the - m, hawevar,
o W’&e& that we coatinue masumn@ t&e vmi:.h of the c:racks at t* age cantml pﬁinm b
= anﬁ mkmiz our m&ings o y:m..

He &ttach 8 regm‘i: fm our ?atmlmzz,, 2&3:. Ja {}. E’agmer, éat&d ,%@m.l 19, 19‘73 far
Four. 1aferm&tzxm ang Tei

. HEP:lam ,
c.c. — H. G, Potts Eamtmanas Eng:meer
H, T Scrimshew

2.8. - I undersiand you will be visiting the sbove srea in question during
the week of April 16, 1973, and bave been in conversation with

Er. B. Scripshow, Htue, Supvr., 2bout slope failures on the section
of rosd,

Would you please investigatie and report.
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WR M DEVATA bﬁ?ﬁ? FGU%&&?TQQ SECTION

SBJECT  CONTRACT @ﬁw ‘Q

FORKES ROsD  APROACH FILLS HISHWAY 140

80T CONSTRUCTION

THIS 15 TO INFORY YOU Eﬁ&T\ﬁﬁéﬁﬁiﬁﬁ AT THE QE%?R@ LINE OF THE PAVERENT
AT THREE DIFFERENT LOCATIONS. ﬁ% THE SOUTH aPPROACH FILL HAS DEVELOPED
. KCE ¥ &k DAY ?ﬁ &N OPENING OF Q@?PSXEQQEWL¥ 5/8% OF &N INCH I

ADDITION SEPARATION OF THE BACK SLOPE Ha$ DEVELOPED aBOUT THD ????
BEHIND THE GUIDE POS:.

¥E ARE WOT SURE IF WE WILL HAVE TO CLOSE THIS 3%%?%&%‘@? HEY 140 oND
DETOUR TRaAFFIC FOR THIS REMEDIaAL %@R?\?& BE CARRIED ouT

¥E UNDERSTAND Tﬁ&?k¥ﬁ§ HAVE BEEN i%ﬁﬁtﬁﬁﬂ I THIS CONTINOUS PROBLEWM

0F THESE APPROACHES FILLS SINCE THE Eﬁ%i‘s’ CONSTRUCTION STRGES

IN VIEW OF THIS WE WOULD APPRECIATE YOUR ’E&S?ECM@M AND ﬁﬁﬂﬁ%@%ﬂmﬂm‘ﬁﬁ
FOR REPAIR AT YOUR EARLIEST OPPORTUNITY |

H G POTTS MAINTENANCE ENSINEER
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MEMORANDUM

Mx‘ c. R Rabertwcn,,iBi
‘Blstrict Enqxneer,

Aftﬁ&‘rim;%; AT N : k . g}gvzz June is g‘ 3.§7
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In resyense uO verba‘ reque%t

, r@cammEﬁdatzﬁnc pe*t n’ng o the Lameélal mea ur
”wpre g’vpn to tdv Hlstr;ct %alnt&ndnre Pey scn

- visual observations were md&e dur q
Bevata and B T, Darch. :

Craak" running paral}el to the roaéwav, we*e notlceﬂ*
1 the upper slopes. These cracks generally are

present at the contact between the select granular ba,

copreas an& the remalwlnu szltv cla& fmllu_ “he sttt

,‘we LgT allg ﬂAher "XS“gr'hawever, ;
‘as 3/9“ u“lﬁq the time of this site‘visit.

Localized surficial sloughing was noted on that po
“of the slope (2:1) above the berm, particularly
east and west side of “the north apQrcach £i1%.

would appear that this condition is confined to
area not more than 3 to 4 fest bennat% thp urfame of
the slope.

2)

The Qeedlﬂg and maxchmnq on. these sloyea was . p‘aced in the e
~late fall of 1972 and it ald not hold broperly due to »
lack of root development.




o

0 t%e su*z;élal alouthng

A lﬂﬁqluuﬁ;ﬂal crack was noflcea at the eentremllne‘ﬂf th
pavam&nt along both approaches. It is our beli
this crackxng has n@tﬁlnq to do with the ‘inskia
510?&5* Instead it is arobmbiv due- ko ‘an ln?roperly formed
cavxsﬁ 301nt $r0m one lange to the Qt%er» : -

The 2 1 slape, balcw the berm agﬂears to be‘veasonably $t ble

‘LR addition to the ﬁwg %146 s1*e v151t a nu
Lawrence: aeawa? &ﬂtharzby structure 31tes
- where tbe 511 ty clay has been Lseé as fil

Subsequ&nz site vzgzt made. du“lnq Aprll 1973 by Messrs.¢M ae ata
and P, Payer further confirmed +he areremen*f '
a&&ltiﬂﬂal ohservatlons are ass¥mllows~ S

. The cubdxaxns located Wlbhin the granular hackflll be
the abut tments, with the exception of that at the ncrth east
o*ner, were not decfloplﬁg., watﬂr was. seapznq out unﬂ a
w.@sa éralns. : -

1}

®

It wgula appear that the cohesive Till mater‘al in these.
areas had been softened by the water seeping ‘
thesge . dralns;~whlch in tuxv, 18d to the surfi
Soil samnles were tsken from these. surflcxa met znnaS't
de*ermlne the in sztu moisture contents.. '

2) - As WEFthFeﬁ‘pIEV‘QhSLV 1%Gallzeé SQVE1c1al slougﬁi

. were evident on the upmer portion of the side slopes
order to subﬁtantiate blu, ‘several hand-dug test T
to' 3 feet desp were put down on the side slopes abo ,
‘berm elevation. Scil samples were also obtained at t e,e~
‘test pits to determine in situ mmzn*uve contents. '

Jiaeusaé&n‘ and‘ﬁecﬂmmpnf ) @ewaﬂéal Measareg:

As @en%laﬂed prevlanslv, scvl sampl@s were: taken randomly in
the distressed areas to determine the in sito mozsture contents.
The results obtained indicate that the in situ melsture alo} ntent;,
of the silty clay fill material ranges from 51% ¢mmedla*eiv
below the surface to 30% some 2 to 3 fty beneath: the slepe surfac
The optimum molisture content for this type of £ill material is =
5 only 25%. These rasults, together with our visual observatmoas aL~
:ﬁlb the site,; indicate *hat the slope 1ﬂstab1lz%j of the appxoaah




emhankments of C N.R. overhead trﬁcture at Fwy. 140 a@pearsﬁtm
be of a surficial nature. The primary cause of these ﬁurflc'al
sloughznqs {failures) is due to the action of ‘water seeving
‘through the slopes which resulted in softening of the s;lty cxav .
£i1l material. 1In order to stabilize the siopes, it is naaess&ry‘*

Lo provide an aﬁeauaue ura¢nag& sysﬁem to prevent soft&ﬂlﬁq mf
tbe &13; mat&r%ai :

It is, therefsref recmmmenﬁ&d that the Fﬂll@Wln@ remedlal mea urps"
he Cﬂr”l&ﬁ out o cantrci the seepage.

‘1} A1 *ke surficial softened material in the affected area
s?au?ﬁ be removed, and replaced with suitabl e earth materlal

U2y A g &nuiar blanxnt; cmqszstmva of a fxﬁe ﬁralnzng ﬂaterlal
: ,such as granular *A’, should be placed on the side slopes
above the berm elevatzau in the distressed area, as shown

~on Figure #1. The blanket should have a minimum thickness

" of 18 inches. Positive a*aina@e measures should be adopted
to relieve the water from the blanket. This can be achieveﬁfﬁ
by placing a subdrain (87 élameter p@rferate C.I.P.Y at i
the toe of the upper Sle@ A typical section is shown on.
Figure ¥e. 1. This svstem should drain into the ex1%t1ﬂg
ditches‘at~the toes of t%n appreach fills.

33 The corner areas of the approacb embankments can be ramedled,,;~‘
‘either by placing a granular blanket as shown on Figure #2
or by constructing counterfort aralns as shown on Figure #3
The details of the placement of the granalar blanket will
he gimilar to those discussed under Ttem In both casges,
all softened wet fill material should be ”9movwd from the
affected area% an& replaced with suitable earth matmyial

It the Suhmme consisting of counterfort drains is cbmqan, g
these drains should have 3 minimum base width as well as -~
depth of 3 feet ex*end;ng radially from the ends of the wing

«+ wall as shown on Figure £3. Any water collect@d,ﬁy these
drains should be 1nne*ceﬁt®“ by the cubtcff drain with 8%
&1ameter perforated C.I.P. mentioned in Etem 2%

43 In all cases, *he slopes, after the completion of the granular
blanket, should be protected with topsoil, either sodfed or
seeded as per current M.7T.C. requirements.

The remedial measures recommended above, have been discussed with
Mr. ®¥, T. Scrimshaw. In addition, a complete set of drawince
showing the recommended remedial measures was also provider

the District on Hay 23, 1973.

ﬁ'ﬁ\‘,é
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We would appreciate it 1f vou would keep us advised as to the

future course of events in this matter. If vou have any further
queries or 1if any of the foregoing reguires clarification, '
please feel free to call us. )

A
I Lt
o F AWV A,
Mk /a0 M, Devata, ,

SUPERVISING FOUNDATIONS ENGINEER.

c.c. A. E. Argue
A. Rutka
R. &. Pillar
W. . Birch
B, J. Giroux
J. M. Crannie .
C. Mirza Ve
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Miﬁ[S‘ﬂ%‘f QF TRW@F?&T&QN AND mmwzcmmm& O&TARSG

‘ ﬁ&Eﬂﬁ&ﬂﬁﬁﬁrﬁﬁM
! Fo: Mr. C. Mirza ‘ FRoM: p B T, Section
‘ ‘Head, Soil Mechanics Sect*nn ‘ . Geotechnical Section
Geotechnical Office
 atventow M. Devata ‘ PATE  june 27, 1974
cué ?’;Lzéﬁf.’ : - : : e RERLY TD
Suam“" ‘ V FIEL# VISIT AT THE SZﬂSSIRQ OF Huy. 1&0 & CRR
: : {?arkes Enaé}

The P.7. 1. Sectian tnsk xeaéiﬁgs of the slope 1ndicat@r at the above
site on the 25th of Jume 1974. Omn the same day the wri:er visited the
sxﬁ% and made tne fallewzng @bsexvatiﬁn5*

1. ‘The west side ef the nsrtb abutment foreward slege wag b‘dig eroded,
a fairly deep ixxeguiar gully developed. The cause of the distress
is surface water run—of £f, ﬁhiﬁh gradually washes the soil away from

 the wdge of the abutment. (Photo %1)

2. Tilving of the ﬁarth aﬁutmeat away from the bridge. {Pheto #2 & S}

Q 3. The pe}:ff:rrateﬂ éraiu in the north zbutment . -granular backfill is likeiy
: ~ tlugged, water seeps below drain, washing material out and fcrmzng ha&
erosion. {(PhHoto *3}

4,127 ;iametxe 1P in north approach £111, commected ‘to mahole » ends at
the toe of the upper slcpe.  Water fvcm.the CIP runs along the berm
and the lower slope. Since there is no protection against wahsout, a

deep g&;ly'devel@peﬁ along the berm and along the lower slope. (Photo #é)

5. The settlemeat of the north zpproach £i11 is best noticesble at the End
cf the approach siab. This was re#urfaced recently. The fill material
appears to be squeezed laterally, pushing the curbs outward. (Phcta,#ﬁ)

&. Due to the settlement of the £ill, the top of the slope indicator now 13 
above grade and henee badly damaged. Reading of the indicator, however,
was pcssxbie.

Free water lever in the 1ndlcatnr was found to be at 14 ft. (4.3m) balow
grade, roughly at the elevation of the top of berm

¥o imminent danger is foreseen dre to zbove di stresses, however, rediddial
measures should be taken to prevent larger detericrations:

; L
o 2N Jvges
'fi .
&. K. Barsvary
Head, P.P.I, Section

G EIVE o
@%@mm 0Fsicy

3%}& 279 E)

% A Q{?ﬁj_ gp,ﬁﬁi“&% @*‘ i
NS oHT 710 £

] AXB:mt




£33
iy







MINISTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO

MEMORANDUM
To: Mr, O, Mirza From: PLPLT, Section
Head, Soil Hechanlos Section Geotechnical Sectlon
Gectechnieal Office

Gur Fiue Rer.

Devatbs

IN REBLY T

SLBJEST:

ok

-
HDR/zs

HWY, 140 & CNR AT FORKES ROAD
W.0. 72-1102%, INSTRUMENTATTION

Sicpe Indicator resdings and plets show ne movement Water level at
1ids feet below top of indieator ilslsme 23 pravious r@a&iﬂgs,

Struchure ShGW” no movement bhebween pin locabions atill belng mondtored,
and in faeb a.  readings ars apﬁrax;matéiy 0,010% less than last resd~
ing in Novemb 3.

Gap measurement 1t the abutment and curb loecztions show some movement.
Curbs at the abutment locations have moved outward from 8 at both
sbutment appremches. This lateral movement ranges from 0.5 te 1.6¢
sinee January 26, 1973, Refer to Alex's memo, item number 5, dated
June 27, 197k.

Protective cap and slope indicator casing cap destroyed and mis@ing,
{See Phote} This was discussed with Ceorge Gresn of the M,T.C. disgtriet
forces and a new slope indicator casing cap was left with him; with
the understanding that % could be used if you decide to have it re-
paired by the disirict od the readings eantLauad in the future.

g4

H., D, R@ed
P.P.1. Technician

) r"“y,\ ﬁ/
Ty (a8
f\i.i *:é -
s .s.*w,,} - p]
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