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DEPARTMENTVDF' HIGHWAYE ONTARIO

MEMORANDUM
. Mr. A, M, Toye . Mr. A. G, Stermac,
Ta: Bridge Enginge}, . Frem: principal Foundation Engr.,
Bridge Division. Foundation Section,
Materials & Research Division,
Attertion: Mr. S, McCombie. Dare: January 7, 1963.
Our Fie Rer. In RePLY TO
SususuT: FOUNDATION INVESTIGATION REPCRT - BY

H. Q. Golder & Associates, Limited,
Proposed Jones Creek (East Branch)
Bridge, Highway 401 - Line 'G',
Gananoque, Ontario, District No. 8.
W.P, 179-61
Attached, we are forwarding to you the report

for the above-mentioned site, submitted by the consultant,
H. Q. Golder and Associates of Toronto,

We have reviewed the report and have fomund the
factual data well presented and in general agreement with the
recommendations contained in the report. However, it appears
to us that providing the special tip for the H-piles, as
recommended in the report, is not necessary, because driving
of such piles, when they reach bedrock, requirgs special
attention and has to be done very carefully. This special
method or kind of piles would be warranted if the bedrock
surface would be inclined in one direction and smooth at the
same time. In such a case, the piles could, after reaching
bedrock, slide along the surface and actuslly never achieve
a solid grip or bearing.

In our case, the bedrock surface is irregular
and if a pile slides a little, it will come to rest when it
meets refusal a little deeper down. DBecause the bedrock surface
or elevation was found to be irregular, the precise length of
the piles cannot be determined in advance, and the design has to
be therefore, flexible as suggested in the report.

If there are any queries in connectlon with this
project, please feel free to contact our Office.

Ll it

AGS/MdeF . A, ¢, Stermac, 7
Attach. PRINCIPAL FOUNDATION ENGINEER
cc: Messrs. A. M. Toye (2) : ““j"

H. A, Tregaskes ‘ DH.O.

H. D. McMillan J. Roy JORONTO

J. Ford E. R, Saint REcEt\IED

E. A, Cash F. Norman

J. B. Cruspier A, Watt AUG 12 1965
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ABSTRACT

The results of an investigation 1o determine the
80il conditions at the site of the proposed crossing of
Jones Creek (East Branch) on the proposed revision of High-
way 401, Line G, near Gananoque, Ontario are reported and
recommendations are given for the foundation design of the
propnsed structures and avnproach embankments.

The site is underlain by up to about 20 feet of
silts and sands with some organic matter. This deposit is
underlain by about 19 to 56 feet of soft to very stiff
clayey silt containing layers of silty clay. The clayey
silt either rests on bedrock or on compact to very dense
silty sand and gravel which rests on bedrock.

The proposed structures may be founded on steel
II piles end bearing on bedrock, as discussed in the report.

The approach embankments should be constructed
with side slopes of 2 horizontal to 1 vertiecal.

Settlement of the proposed structures and approach
embankunents, 1f founded as recommended. should be minor.
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INTRODUCTION

- Ho Q. Golder & Associates Ltd. were retained by the
Department of Highways, Ontario by letter dated November 15, 1962
to carry out a soil investigation for the proposed Jones Creek
(East Branch) bridge structures for proposed Highway 401, Line G,

near Gananoque, Ontario,

The purpose of the investigation was to determine the
soil conditions at the site and to make recommendations concerning

the foundation design of the proposed structures and approach

embankments.

PROCEDURE

The field work was carried out between November 28,
and December 18, 1962, In this period 6 borings, 5 of which had
accompanying dynamic penetration tests and 6 additional dynamic

penetration tests were put down by skid mounted machine drillrigs.

The locations of all borings and dynamic penetration
tests put down during the investigation are shown on Pigure 1 and
sections of the inferred soil stratigraphy on Pigures 2 and 3.
Detailed logs of each boring and penetration test are given on the

Records of Boreholes,

The soil samples obtained during thé investigation were
returned to our laboratory for examination and testing. The
results of the laboratory testing are plotted on the Records of

Boreholes and on the figures,
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All borings were located with reference to the centre-
line of proposed Highway 401, Line G, as staked by others in the
field. The borehole elevations were referred to a bench mark in
the north root of a 3.2 feet twin Basswood 138 feet right of
station 323+01 on the proposed revision of Highway 401, Line G.
The elevation of the bench mark is given as 255.44, Geodetic, on

Department of Highways, Ontario Plan E-4138-1, dated September,
1962,

SITE TOPOGRAPHY AND GEOLOGY

The proposed site is located approximately 8 miles
¢ uthwert of Brockville, Ontario within the physiographic region
knoww ao the "Leeds Knobs and Flats" (Chapman and Putman, 1951).
This region consists primarily of scattered knobs of rock between
which lie clay deposits laid down by the Champlain sea. The clay
plains are typically gently undulating fermed land. The plain in
which the site is located has been modified by the action of the

East Branch of Jones Creek and has been a floodplain for the Creek.

Bedrock in this area consists of various types of
aitered sedimentary rocks, crystalline limestones and dolomites,
gneisses and quartzites of the Grenville series of Precambrian Age,
which are intruded, metamorphosed and deformed by bodies of granite,
syenite and other igneous rocks (Wilson, 1946). The surface elev-

ation of bedrock can vary appreciably within small areas.
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SOIL CONDITIONS

The site is covered by 1 to 2 feet of topsoil. Below
this topsoil in boreholes 3, 4 and 5 was a stratum, up to about 5
feet in thickness,; of mottled grey and brown clayey silt with some

organic matter. One grain size distribution curve for this mater-

ial is ghown on Figure 4.

Underlying the clayey silt or the topsoil was a stratum
of very loose to compact silts and sands with some organic matter
mostly in the form of twigs. There were a few clayey silt or
gravelly sand layers in this stratum. The maximum thickness of
the stratum was about 16 feet in borehole 6. Eight grain size dis-
tribution curves obtained from samples of this material are shown

on Figures 5 and 6.

A stratum of grey clayey silt, about 19 to 56 feet in
thickness, was encountered below the silts and sands in all borings.
Some layers of silty clay were noted in the clayey silt with in-
creasing depth. The clay layers were, in many cases, fissured and
the fissures formed "blocks" of clay typically 1/8 to 1/4 inches in
size. The thickness of the clay layers was generally 1/4 to 1/2

inches hut in a few cases was several inches.

The sensitivity to remoulding of the clayey strata, as
measured by in situ vane shear tests, ranged from about 4 to 10.
Examination of the samples recovered indicated that the silty clay
layers were more sengitive to remoulding than the clayey silt. The

Atterberg limits obtained from tests on the clayey silt and silty

| GOLDER & ASSOCIATES |




clay are summarized on the plasticity chart on Figure 8. The
natural water content of the clayey silt generally was about

and in some cases greater than the liquid limit.

Undrained triaxial compression tests were carried
out on samples of the clayey stratum and the results are summar-
ized on Figure 10 in a plot of undrained shear strength versus
elevation, the shear strength being assumed to be half the com-
pressive strength., Stress-strain curves for four of the triaxial

compression tests are shown on Figure 9.

A stratum of compact to very dense silty sand and gravel
with some boulders was encountered below tbe clayey stratum in bore-
holes 1, 2, 3, and 5 and was penetrated for a maximum depth of about
11 feet in borehole 2. Three grain size distribution curves obtained

from samples of the material are shown on Figure 7.

Bedrock was encountered below the silty sand and gravel
in borehole 3 and below the clayey strata in borehole 4 and was
cored in AXT size in these borings. Bedrock is a hard, generally
sound granitic type rock. One fissure was noted in the rock core

recovered from borehole 4 about 2 feet below the rock surface.

WATER CONDITIONS

Piezometers or water level observation pipes were in-
stalled in all the boreholes at the site. Details of the install-
ations are given on the Records of Boreholes. An artesian head of

water up to about 4 feet above the present ground level was noted
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in the borings. The latest asvailable water levels in the piezometers
and observation pipes are given on the Records of Boreholes and on

Figures 2 and 3.
DISCUSSION
General

It is proposed to span the proposed diversion of Jones

Creek (East Branch) on the proposed revision of Highway 401,

ine G, near Gananogque, Ontario by twc Dbridge strustures.
Each bridge will have a single span of about 40 feet and will
be at a skew angle of about 64 degrees tc the centreline of
the proposed revision of Highway 401, Line G. The proposed
grade profile will necessitate approach embankments to the
bridge structure up to about 14 feet in height above the

existing ground level.

Foundation Design

In view of %he loose heterogeneous nature and low
bearing capacity of the upper organic silts and sands at
the site the proposed structures will have to be founded
either in the clayey silt stratum or on bedrock. Spread
footings in the clayey silt stratum would have to be founded
at least 5 feet ?E}ow the surface of the stratum; this would
necessitate excaveations as deep as 24 feet below the present
ground level. Because of the relatively deep excavations

required and because the possibility that the shear strength
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of the clayey silt could vary erratically, as shbwn on Figure 10
(elevation 215 to 230), we recommend that the foundations for
the proposed structures be carried down to bedrock, _f}}ggwgggwﬂ
hearing‘on rock would be the most suitable type of foundation.
It should be noted that the upper surface of bedrock is very
irregular and probably has some near vertical faces, such as
those exposed at several localities close to the site. Pile
lengths would vary from about 20 feet to greater than 70 feeta

For this reason, we suggest that 12 1nch x 53 pound steel H

piles be used to support the proposed structures, as these
piles can be readily altered in length at the site. It is
further suggested that special reinforced tips be provided for
the H piles in order that they may "bite" into any sloping
rock surfaces to prevent possible slipping of the pile tip on
the rock (Bjerrum, 1957). The H piles should be driven to a
set of at least 12 blows per inch with a hammer of about
20,000 £ft. 1lb. energy. A design load of 60 to 70 tons may be

used for such piles if the tips are reinforced as suggested.

Pile caps should be founded at 1east 5 feet below the
propos;d bottom of Jones Creek (East Branch) d1ver31on to
avoid possible scour. As the ground water level is close to
gromd surface the eicavations for the pile caps should be
carried out inside steel sheet piling which is driven at least

5 feet into the clayey silt stratum to prevent instability of

the excavations.

Settlement of the structures, if founded as recommended
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above, will be negligible.

Free draining granular backfill should be piaced behing
the proposed abutments. This backfill should extend at least
4 feet horizontally away from the abutment walls and have pro-
vision for drainage to ensure that no excess hydrostatic or ice
pressures build up behind the walls., In the design of the abut-
ments it is recommended that an earthn pressure coefficient, X,
of 0.3 be used, provided that some minor movemeqt of the top

of the abutment can be accommodated.

The approach embankments to the proposed bridge struc-
tures will have a height of about 11 feet above the existing
ground level at the proposeé bridge abutments. The embankments
will have a maximum height of about 14 feet above ground level

at station 319+00 on proposed Highway 401, Line G,

The embankments may be constructed of well compacted
granular torrow or rockfill. The side slopes of the embank-
ments should not exceed 2 horizontal to 1 vertical to ensure
the overall and surficial stability of the embankments. A1l
topsoil should be removed prior to construction of the embank-
ments.

The embankments will settle due to consolidaiion of the
subsoil under the additional weight of the f£ill. The portion
of the settlement contributed by compression of the upper silts
and sands is estimated to be about % to 4 inches; this should

largely take place during construction, To estimate the probable
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settlement due to consolidation of the clayey strata, a con-
solidation test was carried out on a sample of a silty clay
layer in this material. The results of this test are given
on Figure 11. Based on this and assuming that the clayey silt
stratum is largely over-consolidated we estimate that the pro-
bable settlement below the centre of a low embankment about 14
feet in height above the existing ground level due to consoli-
dation of the clayey strata should be about 1 to 2 inches.

The major portion of this settlement should occur in the first

6 to 12 months after construction.

AN A

SN ~

Fi

NMe/j% = .([ﬂfﬂi R. McCammon, P. Eng.
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December, 1962 V. Milliganﬁ P, Eng.
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LIST OF STANDARD ABBREVIATIONS

The stondard abbreviations commonly employed on sach "Record of Borehole'’

, on the figures, and in the text of the report are
as follows:

SAMPLE TYPES

A.S.~ Auger Sample R.C, - Rock Core

C.S. ~ Chunk Sample S.T. = Slotted Tube

D.0.~ Drive Open T.0. ~ Thin~walled, Open
D.S. - Denison Type Somple T.P. ~ Thin-walled, Piston
F.S5.~ Foil Sample W.S. — Wash Sample

PENETRATION RESISTANCES

Dynamic Penetration Resistance — The energy required to drive a 2 inch diameter, 60 degree cone attached to the end of the
drilling rods into the ground: expressad in blows per foot, where each blow represents 4,200 inchepounds of energy.

Stardard Penatration Resistance, N ~ The number of blows by a 140 pound hammer dropped 30 inches required to drive a 2 inch
drive open sumpier one foot into the ground. :

Sampler advanced by static weight — weight, hammer ~ Wh

Sompler advanced by pressure -~ pressure,hydraulic ~ Ph

Sompler advanced by pressure - pressure,manual ~ Pm

SOIL DESCRIPTION

The standard terminology for the descri

ptions of the relative density of cohesionless soils and the consistency of cohesive soils
is as follows:

. Relative Density N, Elows/Ft. Consistency c, 1b/sq. ft.
Very Loose Gto 4 Very Soft Less than 250
Loose 410 10 Soft 250 to 500
Compact 10 to 30 Firm 500 to 1,000
Dense 30 to 50 Stiff 1,000 to 2,000
Very Dense over 50 Very Stiff 2,000 to 4,000
Hard over 4,000

SOIL TESTS

C  — Consolidation Test Q ~ Undrained Triaxial
H — Hydrometer Analysis Qc ~ Consolidated Undrained Triaxic}
M — Sieve Analysis S ~ Drained Trioxial
MH -~ Combined Analysis, Sieve U =~ Unconfined Compression
and Hydrometer V  ~ Field Vane Test

Note: Undrained triaxial tests in which pore pressures are measured are shown as Q° or Q'c,

SOIL PROPERTIES

§ ~ Total Unit Weight K~ Coefficient of Permeability

¥d — Dry Unit Weight ¢ =~ Undreined Shear Strength
Ib - Submerged Unit Weight (%2 Compressive Strength)
L, =~ Liquid Limit St ~ Sensitivity
P, = Plastic Limit @' - Effective Angle of Shearing
W~ Natural Water Content Resistance
G~ Specific Gravity ¢' -~ Effective Cohesion Intercept
e .« Void Ratie Cc = Compression Index

’ Cv — Coefficient of Consolidation
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PROJECT No.__ 22672 __ _ . "

RECORD OF BOREHOLE |

LOCATION SEE FISURE 1 BORING DATE  NOV. 28 - 2%, 19&% DATUM SEODETIC
BCREHOLE TYPE WASH BORING ' BOREHOLE DIAMETER BX CASING
SAMPLER HAMMER WEIGHT |40 LB. DROP 20 INCHES PEN. TEST HAMMER WEIGHT 140 LB. DROP 2O INCHES
SOIL PROFILE SAMPLES | W DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT L,
- - S ) - BLOWS /FOOT ___ pLasTic LT P, % Lt % 1
, Slelwl] 2 o 4 ep 8 WP WATER CONTENT W F | stAnpeipE
ELEVN]  C cCRIPTION atwialal © ﬁ INSTALLATION
DEPTH E = ol 3 '§ SHEAR STRENGTH C, LB./8Q.FT. #-@] WATER CONTENT , PER CENT -
= "]
= a o 500 1000 1500 2000 2500 10 zo 30 40 g
260 I’ :
GROUND ‘
LEVEL
£524{GROUND LEVEL \ 1
.0 TOPSOIL \\
ZO|LOOSE TO COMPACT 250 o ’ Ewmu 1l
BROWN TO GREY X i
24¢ 4] SILTY FINE SAND -l
©.0 H SAND
{ ‘ : o Fil -« 1
\ . p—d . V=183 !
FIRM GREY 240 4 }
SLavey sILT \ ° | .
SILTY CLAY p ! W
{ = ;fssnmmn; b
| ¢ SeAL !
| \~\ !
N— T~ .
'_1.~ U Pm A [ e 11} >
2" 220 B 2 STANDPIFPE —dt
‘274 | 8 ool ’-ﬁ—--ww U DR R (0=57.4% )= i 1.
T2 5.5[SILTY SAND & GRAVEL [L.9] O [Ws |~ j 81
& 5 oL 120 BLOWS HOR LABT 11 INKHES :
26| END OF HOLE ENp OF PN, TE§T AT BLEV, P25
REFUSAL, PROBABLY W.L.ATELEY. 287.&
BOULDER OR NOV. 23 1961,
BEDROCHK, - 220 - - . !

STANDPIPE CUT BY CASING
WOV, 22, K26 T

*

20
ss+g PERcEkT STRIAIN AT! FAILURE
[1¢]

VERTICAL SCALE
| INCH TO W0 -©

i

DRAWN M. W.

cueckeo +f ad%.
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PROJECT No

RECORD OF BOREHOLE 2

GOLDER 8 ASSOCIATES |

LOCATION SEE FIGURE 1 BORING DATE NOV. 30-DEC. 22,1387 DATU™ SEQPETC
BOREHOLE TYPE WASH BORING SOREHOLE DIAMETER BX & NX CASING
SAMPLER HAMMER WEIGHT 140 LB. DROP 30 INCHES PEN. TEST ’:MMMER WEIGHT !4c LB. DROP 3O INCHES
SOIL. PROFILE SAMPLES 3 DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT Ly (L]
1 g BLOWS /FOOT_. __ . ‘ PL W L] z
s o8 20 40 &3 8o 106 PLASTIC LIWIT P k| sTanpmPE
Slalol® ¢ A > 8 . WATER CONTENT W a , 1
ELEWNL  occrmrion | S ]S EIS E g |insTaLLATION |
DEPTH g1 r x| & SHEAR STRENGTH G, LB./SQ.FT. WATER CONTENT , PER CENT g
Fll I3 3 W + - V. . ® - Q.
» @ 4 Sco 1000 1500 2000 2500 10 20 30 40 S
20 GROUND
253.0|7 «OUND LEVEL |S-lts PERCENT STTAIN AF FAILURE
o.u]  ToPsoiL @ X \
2 [ ]®ol 5 |esot> ld
LOOSE T COMPACT ). { N3
ST , e - | -
ISoME STRAMIFICATIONS| H 2 | « |24 B MH 1
244 .5 \
8- e N e
13 jTo 13 N (g]=3689) —= ¢/ k=133 it i
o ! 4l
z40 N S - B
EnERES g - ——c p=128 Rt
L < ;
// NN 4+ i
STIFF To VERY STIFF|| 4 N i
SREY // ER RS o) —t+—p k=i2s H
CLAYEY ST . X + i
SOME SWBG CLAY & | 230 S e &
SANDY SILT LAYERS |i |} P o } N
secow ELEV. 2302 | (=] * [Pm y ‘ ° fr=izs Aisal
\1 + |- i
=120 I
71 » |Pm ¢ "‘,""“"o o) o 3
| i -+ < 58 N
1 oA .
A 2209 \ e o |
78R3 z\' ~~ o N
ERLIE 1+ o i . o \
2l 120 BLPWS FYR LAST] 10 INCGHES "
g entl oF pEN. TEdT ATHLEV. B 17.1 !
213,09 ; SAND |
400 1o FillL ==
Zl O FOPSOUNERUTE IR R
COMPACT TO DENSE olz2 - nn
GREY W ]7
SILTY SAND & GRAVEL,
2oz.9 : w PEN{TEST 2. -FROM 80T ToM OF |Ho [E [ MH
O 5 = “—_‘
SLOJBNL OF HOLE ZOQ G o g e feonee o - e
~ :
/” '”,
<’ K
A
NOTE ! BoREHOLE . A i
STOPPED AT EL. 20T . " i
DUE TO THE CASING Ivo BN S, Sl - T R g
RENDING. DYNAMIC o M
PENETRATION TEST it S "
CARRIED OUT BELOW T = Ak
ELEV. 202 , . S P if
o et J
S I8
150 4 — = IFVVSRUNUNNY GHNVUSPDE ISP SH— - B8
N ,'" R
~ e
STANDPIPE 4
I8 [ T
173.3 I R A e £} LR L.J
T TEND OF PEN.TEST 2
200 BLOWS ADR LAET 8 icHES W.L. IN STANDPIPE
)70 P O— FRRPRUIUIDEY SRR IO NI DRI Bt e — AT ELEV. 254'7
PEC. 18,1362
NOTE | ROTTOM IOFOT LENGTH |GF ROLVY
BROKE OFF PURING DFIVING OF
2re PENETRIATION | TEST.
VERTICAL SCALE DRAWN M . W,
| INCH TO 10'- 0" cueckep 8.




PROJECT No.__ _lEw®o __

RECORD OF BOREKOLE 3
LOCATION SEE FIGURE | BORING DATE DEC. 4-7,196%T DATUM GEODETIC
BOREHOLE TYPE WASH BORING BOREMOLE DIAMETER  NX ¢ BX CASING
SAMPLER HAMMER WEIGHT 14-c LB. DROP 30 INCHES . PEN. TEST HAMMER WEIGHT 140 LB. DROP 3O INCHES
SOIL PROFILE SAMPLES w DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT Ly o
- -l S BLOWS /FOOT —— — — — pLasTIc LT P, o % L 2
Sle|wl®| = w 4 G & 2° WATER CONTENT W F | PIEZOMETER
[ELEVN] e ccripTION afluwialol @ , @ [INSTALLATION
DEPTH El12 0 2| & SHEAR STRENGTH C, LB./SQ.FT. ®-@| WATER CONTENT , PER CENT R
xl2 i ©
5 @ o 500  |000 1500 2000 2500 o 20 30 40 <
rA<e]
GROUND
LEVEL
252.1] GROUND LEVE..
|__oof TOPSoIlL |
LS G;lgﬁmp‘ypog;gggfu 250 St e - e - -1 e
247.3] sort OREANIE TATTE | :
 ENERY LOOSE STRATIFIED B \ L H
24 S, 1 [SILTY SAND & SRAVEL, [} o BACKFILL
7.9l loose To omreact {1, {' : E
SANDY SILT ~ MH g
FINE ~ s
o. -
S 240 -
12.0 \ BENTOMNITE
’ SEAL
‘e . (.} r;:la :
! ' o
! -
$ i
i s {Pm \ [o)
STIFF GREY ’ 23 b - - T . B
CLAYEY SILT N ; i
HCCASIONAL SILTY CLav])”] =1, e > H : 3t
& ZANDY SLT LAYERSS 4= " |7 g P o |° : N
LAYERING MORE ’ \ [SAND AND  I"jis
MARKED BELOW || ~_ SRAVEL FILL 4
ELEV. 230X 77w |1Pm / !
7 e o I SR . J RIS WSS SRS
i 220 N
! ;
* P 4 . 10 it X
8 |- P \‘ t* _________ T O, s 1
.. ] "
Coife—d 2 T r——4-— { ‘
AL [bm 5 - . o ! i
128 210 nAMMER BouNaing L b b . BENTONITE |
« VERY PENSE SWTT || | Eng OF PEN. TEST AT[ELEV. BIB SEALS
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D A N e 7 o8 RN L R _
460 ‘ 7
HARD 3 ’g‘: - Rac k
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TYFE ROCK 2 200 .‘ DIPTSR A v e e e o s i e e et s 4 <+ s
BEDROCK A
126q] O JER
555 ENDL OF HOLE 26
1545 | PERCIENT STRAIN |AT FA{LURE W.L. IN PIEZOMETER
10 AT ELEV. 25G.2
AR R GV IR S - Y I P S DEC.18,13 62,
VERTICAL SCALE _ORAWN M. W,
I INCH TO 10'- 0" CHECKED 4/(4'/{’
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LOCATION SEE FIGURE 1 BORING DATE DEC. 7~10,19672 DAT UM GEODETIC
BOREHOLE TYPE WASH BQRING BOREHOLE DIAMETER B8X 8 NX CASING
SAMPLER HAMMER WEIGHT 40O LB. DROP 20 INCHES PEN. TEST HAMMER WEIGHY — LB. DROP — [INCHES '
SOIL PROFILE SAMPLES 3 DYNAMIC PENETRATION RESISTANCE ) LIQUID LiIMIT Lo o
. - § BLOWS /FOOT pLASTIC LiMiT B, b % Lt 5 o EZOMETER
[T
leLewn . o E wl] z ) \ A A N WATER CONTENT W E’ INSTALLATION
m—— DESC ION . I’ =
DEPTH 5 t 1 2 g SHEAR STRENGTH C, LB./SQ.FY. #-9.] WATER CONTENT , PER CENT )
z w x
5 @ 2 500 1000 1500 2000 2§00 1o 20 30 4o )
260 - ; .
- !
| GROUND 3
| LEVEL
2 52.6] GROUND LEVEL : ‘1
0.0 ToPsoOIL g . : ‘
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vy T il ] me i |
246 .3|soME ORGANIE MATTER | [ I 5] FMH
& 3lsorT cREY-BROWN |/} ;
ST 1o saNpy SiLT |11 | ;
WITH SOME B85 I I ;
ORGANIC MATTER |y 240 U - Bl S ;
2381 it BENTONITE ¢
4.5 é/v (4] {e ) CEMENT SEAL _'
H
) . 1 .
SOFT TG YERY STIEF —1 !
GREY CLAYEY SILT 4 5. {To|Pm . (e =3 b8c)— P =128 |
SoME suTY LAY |1 CEES D T i T T
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PLASTICITY CHART
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CLAYEY SILT STRATUM FIGURE 8
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TYPICAL STRESS - STRAIN CURVES
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UNDRAINED SHEAR STRENGTH VS ELEVATION

CLAYEY SILT STRATUM FIGURE

ELEVATION , FEET

UNCRAINED SHEAR STRENGTH , LB./SQ.FT.
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VOID RATIO - PRESSURE CURVES R
CONSOLIDATION TEST -t
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