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TEL. RAA-GATE

HEAD OFFICE
180 VALLEE SY., MONTREAM. 18, QUEBLS

THLEPHONE UN. 8- 78532 1425 WEST PENDER ST

VARCOUVER 8, B.C.

Rexdale, Ontario, TEL, MU, 18028
April 29th, 1963.
Fenco-Harris, Consuliing Engineers, E; y - |
2200 Yonge Street, , M” -l 73
Terente 12, Ontario. TOCRES M.

Attention: Mr. ¥. C. Douglas, P. Eng.,
Project MHanager.

Be: investigation of 31ip Ares,
Don Velley Parkway at Minton Flace,
Torentc, Cntario,

Dear 3irs:

This letter accompanies our detalled report on the above
investigation.

. The soil conditions encountered at the site consist of a com-
bined thickness of about 45 feet of gravelly to silty sands and glacial
111, then 45 feet of very stiff toc hard cleyey silt. The clayey silt
stratum is underlain oy very dense sands.

The results of the invesitipation indicate that the slip has
been caused by softening of ithe siiff clayer silt near the surface by
seeping water. e find that, considering the slope as a whole, the area
invelved in the silt is comparatively shallow and there 1s ample factor
of safety against 2 deep-seated failure of the overall slicpe. #Aecommen-

dazticons for remedial measures, {rom 2 soil mechanics standpoint, are given
in the repori.

#e believe that our report details the information reguired from
this study. Should you reguire further informetion, or wish to discuss
any aspect of this report, please give us a call.

Yours wvery truly,

GECCON LTD

‘C‘AA
MAJN fdw M. Al Matich, P. Eng.,
T7589

Vice-President and Chief Engineer.

ST. JOHNS HALIFANX MONTREAL TORONTO VANCOUVER
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TCRCNTO ONTARLC

Distributicn:

4 ccples - Fenco-Harris, Consulting Engineers,
Toronto, intario.

3 ceples - Geocon Iid,
Rexdale, Cntaric.
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INTRODUCTAOK

Geccon Ltd has been retained by Fenco-Harris, Consulting
Engineers, to investigate an earth slide on the slope of the Don Valley
Parkway opposite Minton Place. The purpose of the investigation was to
determine the seoil and water conditions causing the slide and make
recommendations from a soil mechanics standpoint with regard to
corrective measures to repair the slope.

HISTORY OF MOVEMENT

It is understood that the first signs of movement were cbserved
in the fall of 1962 when a crack opened and some downward displacement
occurred. The movement apparently continued at a very slow pace during
the winter and it was not until the thaw began to come out of the ground
in March 1$93 that the movement increased and a slip occurred.

4t the time that the present investigation was commenced, the
ock of dislccated soil had dropped a sufficient distance ito expose a

near vertical slip surface in excess of 10 feet 1n height at the centre
£ the slide.

bl

Immediately after the main slippage, the bulged toe of the
slope was pulled down by a gradall to £ill the ditch at the toe and pro-
vide a counterbalancing force to resist further movement. Although some
additional movement has occurred, it has been of miner proporiations.

Since the initial main slippage, the slip scarp has flattened
considerably from its initdial vertical angle. As a result it is esti-
mated that the top of the slip surface has migrated up the bank as much
as 5 feet in some places. Host of the migration has occurred as a
result of sloughing of the face as the frost has come out of the ground.
Some sloughing is continuving, however, in those areas where water is
seeping from the exposed face.

SUMMARIZED SCLL CONDLATLONS

The reoad cut in the slip area has an overall depth of beiween
80 and 9C fest. It passes through about 45 feet of very stiff io very
hard, fissured, clayey silts overlain by about 45 feet of gravelly to
silty sands and glacial till. At depth the fissured clayey silis are
underlain by very dense sands.

At tne time of the investigation, the groundwater level
occurrad about 2 to 10 feet zbove ths top of the hard clayey siit stratum
within 2 stratum of gravelly to silty sand. From the boring programme
and 2 detaijed inspeciion of the site, it appears as though this water
is directly respensible for sofiening of the fissured clayey silts near
the surface, with resultant instability of the slope at this point.
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‘ . importance is the perched. water table in the gravelly %

'aummmm SQ.LL cozm.mms jf( Qntmued)

L , Two Cross qectlons cf tha area sheulng the S0
: and the nature. of uhe sllp are shown on Drawxng T7h89~l 5

S e Frcm an eng;neerlng polnt of v1ew tne mpst s'
'Vijstratum at the site is the thick, highly fissured claye

stratum gbeve the clayey silt. The combination of a steep slsoe (1.ver~"

tical to 1.5 horizontal) and an abundance of water which was nct et

pletely intercepted, lead to 2 gradual scftening of the clayey sxlt near

the surface and resulted in instability of the slope: . . .

‘of the insitu shear strength along the slip plane and reference to the

" laboratory strength results indicates that the shear strength of the

- clayey silt has de.reased from a value of at least 3000 pcuﬂds per
square foot to a present wvalue of about 560 pounds per snaare foot ln S

‘nhe perled slnca the slcpe was exzavated '

Computations also 1nd&cate that the initial factor of safety

jof the part of the siope mhleh‘sllpped due to soitenlng, was of the.
order of 5. , , :

The laboratory strength resulis 1nd1cate that the clayey sllt
Ucemprl ing the bulk of the slope is still as strong as it ever was, the
. shear strengths ¢btained by unsonflﬂed,compr9351on tesis on samples from
 boreholes 1 and 2 averaging 3.2 toms per square foot. It is considered
- thai softening has occurred. chlefly along the sllp plane,. and ina
© relatively shallow surficisl zcone.

For long term stability analyses, the effective gtress para- .
. meters of the clayey silt as determined from consolidated undrained tri-
, axlal tests with pore pressure measuremenxs ‘are as follows:

Effective angle of internal frlctlon, gr = 3,°
Cohesion intercept, ¢' =0

Using these strongth parameters, and assuming that the groundwater is
coincident with and seeping paraliel to the slope, computations of long
term,stablllty indicate that a stable long term slope angle, without
spec 2]l provisicns; would be zbout 18 degrees or about 1 vertical to:

.75 horigontal. Observations of natural slopes in the area indicate
thmt most of them occur at approximately this angle. In order for slopes
cut in the fissured clayey silt and subject ic 5roundﬂauer seepage, 1o
stand for long pericds of iime at slopes stes per thau this, positive
drainage or other. measures would be reanlred :
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z)Iscussmn (contmued) LR - e

Several types of remedial measures are suitable 3.n snch cases, Aok

for example the slopes may be flattened without drainage provi sions to

1 vertical to 2.75 horizontal, or steeper slopes may be used and prov:.ded

with a retaining structure at the toe, and positive ‘drainage ditches sand’ o

buried drains installed in the slope beneath a blanket of free dralning
granular material. Flattening of the slope undexr ‘study to 1:vertical to
2.75 horizontal would involve the expropriation of at least two and possi
bly four houses and their ad,:oming properties at the top of the slope.

In view of the cost involved in expropriation, a crib wall and drainage
provisions may afford the most economical remedial method. ‘The actual -

selection of the remedial measures to be employed is beyond the scope oi‘ ‘;

this report. Further comments in this discussion pertain to the design

of a suitable crib type reta:mlng wall, granular surfacing and drainage |
for the slope.

A cross section showing the proposed retaining wall and the

slope repairs is shown on Drawing T7489-2. The following considerations

have been mclw:lea in the deslgn.

1. The recommended profile for the slope is shown on the cross aectlon.
The original slope of 1 vertical to 1.5 horizontal has been re-
‘tained at the top of the slope in the sands above the water table.
The lower slope which consists of granular fill is inclined at 1
vertical to 2 horizontal. A bench, and drainage ditch consisting
of half round corrugated pipe, hav:.ng a total width of 10 feet
should be consiructed at the change in slope as shown on the
drawing. The lower por‘blon of ‘the slope may be protected by a

~erib wall founded at a maximum elevation of 320 feet. If any
softened clay is encountered during excavation for the crib wall
it should be removed and the crib wall founded at a lower eleva-

" ticn on very stiff soil. The height of this wall above the
shoulder of the parkway will be about 13 feet. The overall

height of the wall including the buried portion would be at lea.st.
20 f=st.

2.  Aninterceptor drain will be required at the top of the clayey silt
stratum to intersect the water flowing from the gravelly sand ‘
stratum and draw the water lgvel down from the face of the slope.
This drzin should extend for the full length of the slope and
shounld grade downwards towards the north and south along the
slope sco that all water is carried away from the slide area.

3. Hest of the soil involved in the slip should be remcved as shown
on the cross section. The softened mature of the clay along the
slip surface is such that there would not be an adeaua‘be factor
of safety against further slippage if all of the soll involved in
the slip is left in place. With a small segment ieft in place as
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DISCUSS1ON {continued)

[$ 4]

i
shown on the cross section to facilitate reconstruction, and all of -
the softened clay along thé slip surface removed, the shallow circle
has a factor of safety of 1.2 against short term failure and 1.5 )
against long term failure. if this small segment is also remcved,
the short term factor of safety increases to 1.5. If the segment of
disturbed clayey silt is left in place, drains running down slcpe to

the crib wall will have to be cut through it to prevent the collec~
tion of water.

The bulk of the gramular f£ill tc te placed on the slope behind the
cerib wall shouid consist of well graded, free draining granular
material. Soils having gradation characteristics falling within
the granular "B" classification for roadways wculd be satisfactory.
A1l of this fill should receive as much compaction as possible,

It is recommended that a wedge of well graded, free araining filter
zaterial be placed above the drain running along the top of the
clayey silt stratum. The purpose of this wedge to ensure drainage
of the water in the siratified gravelly to siliy sand into the
drain. A suitable filter material is shown on Figure 1 in
Appendix Ii. It is alsc recommended that this filter material be
extended up the slope as counterfort drains approximately 4 feet
deep, 3 feel wide, and spaced at 20 foot intervals. These drains
would extend up past the till layer and would drain the overlying
sands in the event of a temporary rise in the groundwater level.

It is recommended that the crib wall extend for the entire length
of the cut slope beyond the limits of the sliide. In these areas
the sand fill may be placed direcily on the clayey silt afier
repcval of all sod, topscil and softened clayey silt. The oversll
slope profile should be similar at 2ll locations.

The backfill used within the crib wall itself should consist of
well compacted sandy gravel. The drains beneath the walls,
should drain along the length of the wall., It is recommended
that the wall itself consist of 2 double crib as illustrated on
the cross section in order to provide greater sirength.

During excavation for the crib wall, the side of the trench should
be czrefully inspected for softened layers of silt or cley, and
the material above any such layers should be removed, and replaced
by well compacted, free draining sand and gravel. This inspection
would preferably be carried out by a gualified soils engineer
familiar with the Don Valley area.
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CONCLUSICNS AND RECOMMENDATLONS ‘ ‘ 5

1. The slope was criginally cut in a very stiff to hard,
fissured, clayey silt siratum capped by granular deposits. The c‘ayey
silt has subsequently been softened nezr the surface by groundwater
seepage resulting in a slip. The clayey silt comprising the bulk of
the slope, however, has not be affected.

2. The groundwater level occurs within a gravelly to silty
sand stratum directly above the clayey sily stratum.

3. Considering the slope as a whole, the depth of material
involved in the slip was relatlvely shallow. Computations show that

the overall slope has ample factor of safety against a deep-seated
failure.

4.  Hemedial measures which may be taken inciude flatiening

the entire slope, constructing a crib wall and draining the slope or
possibly a combinstion of both.

5. Special design and eonstruction considerations to ensure
drainage and stability are discussed in the report.

PERSCNNEL

The investigation has been carried out under the overall

supervision of R. M. Quigley. The repert was written by R. K. Quigley,
and reviewed by ¥. A. J. Matich, P. Eng.

RMQfdw
T7L89
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APPENDIX 1

Procedure

3ite and Geclogy

Soil Conditions

Water Conditions

Gifice Reports on Soil Exploration
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PRCCEDURE :
The field work for the deep holes at the top and bottcm of the
slope was carried out between March 22nd and 28th, 1963, using a mobile power

auger..  Five additional shallow hand auger holes were put down on the side
af the slope on April 16th and 17th, using manual sugering equ:.pmem

The locations of the boreholes together with the inferred soil
stratigraphy are shown on Drawing T7489-1 located at the rear of the i
report. Detailed logs of each borehole are given on the Cffice Reports cn
Seoil Exploration in Appendix I.. The results of the laboratory testing,
which was performed in the Toronto Soils Laboratory of Geocon Litd, are
presented on the Office Reporis and on the Figures in Appendix II. “The
samples remaining after testing will be stored until November lst, 1963,

a2t which time you will be contacted for instructions regarding their dis-
posal,

Elevations are referrved to City of Toronto Datum and are refer-
enced to the centre of the mall at the north end of the Beechwood Avenue
Bridge which has elevation 334.0. The two cross sections of ihe slide
area and the elevations of the holes were obtained by Fenco-Harris suweyors.

SITE AND GEOLOGY

The site occurs on the east bank of the Don River Valley in a
deep road cut excavated for the Don Valley Parkway opposite Minton Place.
The overall depth of the cut below the original ground surface is zbout

80 feet. The slope which failed was originally cut to an angle of 1
vertical to 135 horizontal.

At the time of the investigation, some of the soil which had
slipped and formed 2 hump near the toe of the slope had been dragged
down into the ditch by a gradall to provide a counterbalancing weight of
material to resist the sliding of the soil mass.

From availlabie geological information and visits to the site it
was known that the slope consisted of 2 thick seguence of very stiff to
hard clayey sudiments of glacial and interglacial origin overlain by
several feet of granular soil which is frequently water bearing along this
part of the Don ¥Valley.

SOLL CONDITIONS

The following soil straia were encountered in the boreholes and
in some cases observed on the face of the failure scarp.
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SOIL CONDLITLONS (continued)

Topseil

4 layer of lcamy to clayey topsoil,which vardes from 0.5 to 2
feet in thickness and supports a good growth of grass, covers the
entire slope. Most of this material was prcbably placed as fill
after the slope was cut. In some parts of the slide area, the sod
appears to have slid along very smooth secondary slip surfaces
lccated between the £ill and the underlying natural scil.

Dense to Very Dense Brown Fine Sand

A 19 foot thick stratum of brown fine sand containing a highly
variasble content of small size gravel was encountered at the top of
the slupe in borehole 3. A similar thickness of this same stratum
was encountered in hole 135 put down by otbhers for the initial
Parkway investigation as shown on one of the cross sections on
Drawing T7489-1.

Five standard penetration resistance values, one of 55 and the
others of greater than 100 blows per foot were obtained in the stratum
indicating that it is generally very denmse.

for purposes of engincering design, the siratum may be assumed to
have an insitu wet unit weight of 130 pounds per cubic foot and an
angle of internal fricticn of 40 degrees.

VYery Dense Grey Sandy to Clayey Silt Tild

An 8 foot thick layer of very dense, well graded soil which locks
very much like & glacial 13111 was encountered below the previously
described sand stratum in borehole 3. About 3 feet of the bottoxm
pertion of this siratum was observed in the exposed slip surface near
hole 6. At this location, the base of the till was observed to slope
down towards the nerth. It is possible therefore that it may thicken
towards ihe north and thin towards the south.

In composition, the material consists of abundant pebbles up to
2 inches in diameter embedded in a matrix of clayey to sandy silt.
Frsquent pockels of well sorted fine to medium sand also oceur within
the stratum. Xuch of the soil may have been derived from the under-
1ring saxnds which are highly distorted possibly as 2 result of pushing
by a moving ice mass.

Iwo standard penetration resistance values of greater than 100
blows per foot were obtained in the till in borehole 3 indicating
that it is very dense.
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SOIL CONDITIONS {continued)

Tad,

Very Demse Grey Sandy to Clayey Silt Till {continued)

For purposes of engineering design, the layer may be assumed to

have & wet unit weight of 135 pounds per cubic foot and an angle of
internal friction of 45 degrees.

Very Dense Stratified Gravelly to Silty Sand

4 water bearing siratum of irregularly stratified gravelly to
silty sand was encountered below the till in borehole 3 and clearly
exposed in the failure surface. The layer was about 11 feet thick
in borehole 3 and consisted primarily of silty brown sand with
irregular layers of well gradedégrey clayey to gravelly sand. The
beds of sand were observed to be highly distorted, some of them
sloping nearly vertically. As mentioned previocusly, the high
degree of disturbance was probably caused by over-riding ice during
deposition of the cverlyimg till. At the north end of the slide az
point ™A® on Drawing T7489-1, water was observed continucusly
flowing from a thin layer of gravelly sand directly on top of the
underlying hard clay stratum. In auger holes 4, % and 6 the sand
was brown, silty and wet, and continuslly caved into the holes
during sugering.

The elevatlion of the base of this layer, which is alsc the top
of the laminated silt and clay stratum is about 268. In the centre
of the slip near augerhole &, the sands may extend a little deeper.

Two representative channel samples of the sand were taken from
the slip face at stations 250+50 and 251+50. The grain size curves
obtained on ihe samples are guite similar as shown on Figure 1 in
Appendix Ii. Also shown on the figure are the limits for suitable

filter materials ic be placed against the sand during repairs to the
S1CDE.

Two standard penetiration resistance values of greater ithan 100

blows per foct were obtained indicating that the meterial is very
dense,

For design purposes the layer has been assumed to have a wet
wnit weight of 13C pounds per cubic foot and an angle of internal
friction of 40 degrees.

Yery Stiff 1o Hard Laminsted Silts and Clavs

A thick layer of very stiff tc hard, grey, clearly to poorly
laminated silts and clays were encountered below the gravelly sand
stratum. Dorehole 3 terminated in this layer after passing 22 feet
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'SOIL CONDITLONS (continued) | | o,

Jery Stiff to Hard Laminated Silts and Clays {continued)

into it whereas boreholes 1 and 2 at the toe of the cut slope passed

- completely through the lower portion of it.  The siratum has zn
overall thickness of about 60 as shom on thg stratigrajaic secticns f

on Drawing T748%-1.

At certain locations the material consists of massive hard :
clayey silt with a variable amount of sand and gravel and looks like
a till. At other locations it consists very clearly to indistinetly
Jaminsted silts and clays. In all ecases the materdsl is highly
fissured and bresks up into timy blocks when either air dried or
exposed: Lo water. -Although probsbly a complex interstratified
sequence of clayey till and lacustrine clays, the bulk properties
are believed to be about the same from an engineering point of view
so all of the material has been grouped into a single stratum.

Four standard penetration resistance or "N values of greater
than 100 blows per foot were obtained in the upper part of the
stratum in borehole 3. The clayey silt waes so hard that ihe
sampler could not be driven far enough to obtain samples for tesiing.
In borehole 1 at the toe of the slope, six "H" values varying from 13
to 81 and averaging 41 blows per fool were obtained in the lower part
of the siratum indicating a lower consistency at depth.

liguid and plastic limits obtained by others in the previocus
investigation averaged 34.2 and 18.4 respectively. In the lower,

softer part of the stratum the liguid limit was a little higher
than near the top.

The insitu unit weight of the material varied from 125 1o ik
and averaged 133 pounds per cubic foot in borehcles 1 and 2. The
insitu moisture contents waried from about 27 to 10 percent and

averaged 21 percent. Ain average unit weight of 135 pounds per cubic
foot was used for design.

Unconfined compressive strengths varying from 2.4 te 4.0 and
averaging 3.2 tons per square foot were obtained in samples from
boreholes 1 and 2 which pass through the bottom softer portion of
the stratum. On the basis of these tesis and 5 cthers from the
initial investigation, the sirength of the stratum is known to vary
from about 9 tons per square foot near the top to about 3 tomns per
sgrare foct at the bottom. The stratum is therefore very stiff to
very hard in consistency.

Back camputatmns of the insitn shear strengta along the
failure plane gives a valus of about 560 pounds per sguare foot. The
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SOIL COXDITIONS (continued) , V.

Very Stiff %o Hard laminated 3ilts and Clays (comtinued)

clay has therefore softened along the failure plane from an initisl
shear strength of at least 3000 pounis per sguare foot to & value of
560 pounds per sguare foot since the slope was cut.

Three effective siress circles cbtained from consolidated un-
drained triaxial tests with pore pressure measurements are shown in
Figure 3. On the basis of these test results, an effective friction

angle, @*, of 34 degrees and a cohesion intercept, ¢!, of gero have
been used for design.

Yery Dense Dark Grey Sandy Silt

A 9 foout thick layer of dark grey sandy silt was encountersd
below the clayey silt stratum in boreholes 1 and 2. The material
was generally very dry and of a rather crumbly nature.

Three stand~rd penetration resistarce values all greater than 100
blows per foot indicate that it is very dense.

One unconfined compression test run on a sample of the silt from
borehole 1 gave a strength of 1.45 tons per sgquare. This value is
low probably because there was no clay bimder in the sample and is
not btelieved to be representative of the stratum as a whole.

For purposes of design, the stratum was assumed to have a wet
unit weight of 135 pounds per cubic foot and an angle of internal
friction of 40 degrees.

Jery Dense Fine Sand

Very dense, fine sand changing in colour from a light yellow-
brown to grey at depth was encountered in boreholes 1 ard 2,
impediately below the dark grey silt layer. The yellow brown sand
was very dry whereas the grey sand was dampto wet. Both holes
terminated in the stratun after passing through it for about 20 and
30 feet, respectively.

Standard penetration resistance values varying from 4O <o greater
than 100 blows per foot were obtained in the stratum, the higher values
occurring in the upper dry sand.

For design purposes the sand may be assumed to have an insitu
unit weight of 110 pounds per cubic foot where dry and 130 pounds
per cublc foot where wet. The angle of intermal friction is esti-
mated to be aboul 40 degrees.

GEOCON |




HATER CONDITiIONS

Vi,

An observatlon pipe extending to the fine grey sand was installed
in borehele 1 and a piezometer extending into the stratified gravelly to
silty sand was installed in borehole 3. Beorehole 1 was dry at the time of
the investigation and has remained dry to April 11th, the date of the last
reading. It is believed, however, that the water level must rise close to
the top of the grey sands and is probably related toc the colour change.

The piezometer in borehcle 2 recorded the grourd water level
within the stratified gravelly to silty sand stratum at elevation 375.7
feet on March 29th, 1963. The water level has subsequently dropped below
the elevation of the end of the piezometer. Water was also cbserved
seeping out a coarse sand seam at the base of this stratum at point mAn
on the exposed face of the siip plane. Auger holes 4, 5 and 6 all pene-
trated the lower part of this layer either in the undisturbed soil or in
the slip block. In overy case, the sand was saturated and caused rapid
caving of the holes.

In auger holes 7 and 8 which were put down through the slip
vlock, 2 softencd wei zone about 1 feot across was encountered in the
hard clayey silt at depths of 10 and 7 feet respectively. It is believed
that this zone represents the failure surface and that the water has
seeped down the fzilure plane from the overlying stratified sands.
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EXPLANATION OF THE FORM
"OFFICE REPORT ON SOIL EXPLORATION™
The object of this form is 1o ble s h

P i sfudyofthemlmbcmdebymbmingonomshulux!!oivho
information obtained from the boring. ‘An lanation of the e 4 of the repont’ follows.,

<

ELEVATION AND DEPTH

This column gives the e!cwanca and depth of beundme: berween the various soil strata. The elwvavion is referred 1o the
datum shown in the ‘general heading,

WATER CONDITIONS

In this column the water level in the casing at the time of boring or the water table in the ground, determined by a series

of ‘observaticas in a pi o dpipe, iy indicated ‘1o scale by a horizontal Jine with. the symbol W.L or W.T. abowe
the line. A notstion of any plicsted  ground conditi will be made in this column,
DESCRIPTION

A description. of the soil, using ‘standard terminology, is contained in this ool
the relative density of non-cohesive soils sre described by the foliowing terms:

The i y of cohesive solls and

Consistency U-Strength Relative Density Standard. Penetration
Tons/zg. 1. Revimance. Blows/ft.

Very soft 0.03 10 0.25 Very loose D 1o 4

Saofr 0.25 10 0.5 Loose 4 10 10

Firm 05 to 1o ‘ Compact 10 10 30

Shtf 10 e 20 Dense 30 1w 50

Very stift 20 1 40 Very dense over 50

Hard over 4.0

STRATIGRAPHIC PLOT

The wiratigrephic piot follows the standard symbols of the National Research Councdl, Canads,

ELEVATION  SCALE

The information in all columns s plotted to a true elevation scale -which is shown in this cotumn,

GRAPHS

The main body of the report forms a graph which is used 1o plor to correct elevation the importam

soil properties which are
obtsined through field and laborasary rests. The scales and

symbols for the plotting are shown at the head of the column,

OTHER TESTS

In this column are shown, by symbol, the other field or lsboratory tests which have been performed on the aoil and for
which the results have not been plotted on the above graph,

SAMPLES

The first three columns describe the congition, type and number of each sample obtsined from the boring. The jocstion and
extent of each sample is plotted o seale.

in the last zolumn is shown the penetration resistance in blows of 4200 inch-pounds required 1o drive éne
into the ground. When a 2

foot of the sampler
inch Drive Ssmpler is used the result cbtained is termed the “Standard Penetration. Resistance”
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OFFICE REPORT ON SOIL EXPLORATION

CONTRACT _ T 74892 . __ . BORING ¥ ot i paTUM L GITY GF e e CASING e
BORING DATE Ma&aR 22 1%6% 3. REPORT DATE . 27 DI COMPILED BY. ... AL .. .. . _ CwECKED BY 7 GG
SAMPLER HAMMER WT 14Q... __uBs. DROP . 30 | INCHES (PENETRATION RESISTANCES CONVERTED YO BLOWS OF S2C0 it - LBS, ERERGY)
SAMPLE CONDITION SAMPLE TYPES ABBREVIATIONS
AS -AUGER SAMPLE F.5. -FOIiL SAMPLE v . ISITY VANE TEST 5 - WET UMNIT WEIGHT
DISTURBED S.7. -SLOTTED TUBE 5.0. - SLEEVE-OPEN M - MECHANMNICAL ANALYSIS K .- PERMEABILITY
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The firat soheme iz & refinemcat of that origisally
proponed in owr report dated April 29th, 1963 and is considered
to bs a positive remsdial sxiutien for this particular slepe.
%emm,sxwﬁmmwmm
over s erdid wall solxtion, is subject te umcertsinties fresm
awmmmtngﬁm,Mmmlx
available data, DBr. R, N. Hardy, Soils Conmaitant whom we
M‘mtﬁutw&%wu~m:m“,w
with our general appreach amd cur ccnclusien that a orid wall
selution is the most prastical snd positive romedial scheme
for this particular slide, Yhis sddesdun, tharefors, dis-
cussos snly the erib wall schame in dstail, However, the
Feanlts of gur compuSetions oo the sther altavastive studtes
are summarised on Drawing 77480-3.

It should be noted that the slide has extwnded it~
#slf by = series of slow alippages to the serth and svuth of
‘the origimel slide arvs, sines our original report was sxb-
mitted. In additiom, the failure scarp has aigreted mp the
slope & distence of betwown § and 10 feet. Zocauss of the
extent of the disruptiess, it will saw beo nocessary t¢ ex~
zavete slump material from the emtire lemgth of the slope
prier So plasimg the fres drainiag granulscr backfill.

This scheme is & refinenent of that proposed im eur
erigisal repeori. Por this scheme the upper part of the siope
wmﬂi&amm%mta&%mmmm
of way and flattensd fre= i vertical e 1.5 herisental te 1
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-msm te 1.75 ww nmmmmm
~mmrmnwmmuaummmm
& rednation in the height of the orib will. mmm:
‘;~;ﬂmaMmm“Wﬂm-3.

mawmum,mmu B
memm&aumdumctmhmmm
In additien, it is mnderstecd that there wemld be seme saving
*ffestad by reducing the erid wall height and the guantity of
fill deapite the diffimmity of trimming the slegs.

x) xxummmwmm
Mhmmmmsam
failure during scestruetion ia ebtained.

2) It must bo assumed that ths slay in the wa-
failed jorticna of the slops has slse seft-
sned and that the facter of safety sgaimst
failure during construstien may be quite low.
It is recoamended, thorefore, that if this
methed is adopted, the seftemsd material be
romeved as part of the remedial werks., It
is suggested that the decision as te what
satearisl shouid be revoved Bo made by the
Supervisiag Fagincer.
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mwmmmummammgnw
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It ﬁ.a Wnﬁ that Wm%im ic mvﬁ.ﬁ
cut during A cpnditions and that any eclay
which is seftenod oy raie water m&u constru~
ction he u‘mmml te dry out or &n wraped off

the slope prior te p:&awm m am ﬂ!.l.
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