| ‘t‘m

i W

ATTENTION:

s FILe Rer,

Department of Transportation and Communlications .
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MEMORANDUM ‘ o

Mr. f. P. Watt, (2) Fromw: Foundations Office,
Regicinal Bridge Planuing Englneer, Design Services DBranch,
Southwestern Beglon, Central Bldg., Downsview.

London, Ontario. —
’ Novenber 29, 1971,

IN REBLY 70 DEC 2 197?

SuRJECT:
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FOUNDATION INVESTIGATION REPORT e SoREe e,

For
Proposed Crossing at
Penn Centrazl Railway and Hwy. 19
City of Tillsonburg - Co, of Oxford
District No. 2 {London)
W,0, 71«110908 = WeP. 18L-63-02

Attached, we are forwarding to you our detalled
foundation investigation report on the subsolil conditions
existing at the above structure site.

We bhelieve that the factual data znd recommpendations

contained therein, will prove sdeguate for your design
requirements. Should additionsl information be required,
please do not hesitate to . contact our Offlice,
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J. R. Roy
G. A. Wrong
B, 4. Singh
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FOUNDATION INVESTIGATION REPCRT
For
Propoged Crogsging At
Penn Centrel Railwesy and Hwy. 19
City of Tillsonburg - Co. of Oxford
District No. 2 (London)

¥.0, 71-1109¢& W,P, 18l~63-02

1, INTRODUCTION:

A request for a foundation investigation at the
ercgsing of the Penn Central Rallway and Hwy, 19 was received
- from Mr, A, P, Watts, Regional Bridge Planning Fngineer, in s
memo dated September 1, 1971.

A fleld investigetion wss subseqguently carried out by
the Foundation Section to determine the subscil conditions exis-
ting at the site. This report contains the results of this
investigation and our recommendstions pertaining to the design of

the proposed structure foundastions and epproaches.

2. DESCRIPTION OF SITE:

The site of the proposed crossing is located near the
north city limit of Tillsonburg.

The ares inwthe immediate vicinity is flat, and about
6 ft. lower than the elevations of the tracks. The area is sur-
rounded on the north and south sides by small industrial buildings,
about 200 ft. away from the proposed crosging.

Physiographically, the site 1s located in the region

referred to ag the Norfolk Sand Plain.
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3, FIRLD AND LABORATORY THVESTIGATION PROCEDURES @

A totsl of two sampled boreholes snd four dynamic
cone penetration tests was carried out during ﬁbe course of
the field work, BRoring was achieved by means of a C.M,E, hollow
stem suger machine, adapted for soil semwpling and dlamond dril-
1ing purposes. During the fleld work, disturbed samples were
obtained by mesns of a standsrd split-—spoon sampler; the energy
used in driving it, conformed to the requirements of the
Standard Penetration Test,

Dynamic cone penetration tests were carried out édjaCent
to each borehole, and at two other locstions. Driving energy
used to advance the cone was 350 ft.-1lbs. per blow.

A1l boreholes were surveved in the field by personnel
from London Region Ingineering . Survey Section. The locations
and elevations of the borings are shown on Drawing No. 71-110984,
which accompanies this report, '

All ssmples were visuaily @xaﬁined,and clagsified at
the site 2s well as in the lasboratory. ’Following this inspection,
laboratory tests were carried out on selected samples to determinre
the following physicel properties:

| Atterberg Limits..
Moisture Content,.
Grain-Size Distribution,

The results of the fisld and laborsteory tests are

summerized on the Record of Borehole sheets contained in the

Appendix to the report,
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l, SUBSOIL CONDITIONS:

.1} Genersl:

Generally, uriform subsoll conditions were found to
prevail over the ares investigmsted. The subsoil consists of
gand and gravel fill, followed by & deep depesit of gsandy gilt
to silty sand, followed by & layer of clayey silt to silt,
which in turn overlies o layer of sandy silt.

The boundsries between various scil types are shown
on the Record of Borechole Sheets., The estimated stratigraphical
profile shown on Drawing ¥o. 71~11098A is basged upon this infor-
mation.

A detailed description of soil typaé and soil
properties is given, as follows:

L.2) Fill, Send and Gravel:

This meterisl was found from ground surfsce downward
to depths of 1.0 ft. (Borehole 1) to 5.0 ft., (Borehole 2), The
material wss placed to elevate the tracks asbove the surrounding

ground surface, and consists of sand and gravel, The 'N' values

of 7 to L6 blows/ft. indicete a loose to cowmpact relative density.

IL.3) Sandy Silt to Silty Sand, Traces of Cravel and Cloy:

This wss the predowinant soil deposit end was found
in both boreholes., Tts thickness in‘Bor@hmleyl‘was 56 ft. end
ir Borehole 2 was 59 ft, All four cone penetration tests were

terminated in this depcsit.
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The meterisl consists of sandy silt to silty sand
with treces of gravel and clay. The grain size analyses ingi-

cate the following ranges of distribution, and are plotted on

Fig. 2. ’
Gravel 0 - 2 4
Sand | 6 ~-91 4
811t end Clay 9 - 92 %

The relative density, a2s indicated by Standard
Penetration Tests, varies from loose to very dense. The material
is very pervious and highly susceptible to 'boiling' under an
unbalenced hydrosbetic ﬁead.

Lh.l1) Clavey Silt to S8ilt, Treces of Pand and Grovels

This materisl wae found underlyirg the sandy silt to
gilty sand deposit, The thickness of this lsyer wes 15.0 ft.
(Borehole 1) to 16.0 ft, (Borehole 2 ).

The material consists of clayey silt to silt, with
traces of sand snd gravel. Physical proﬁertieé of the material,

as determined from laboratory tests avre as follows: (See Fig. 1)

Liquid Timit 21 ~ 3 %
Plastic Limit 12 - 18 %
Natural Moisture Content 1l ~,88‘%’

Grain~size anslyses performed on the same materisl

indlicste the following distributions: (Fig. 3)

Gravel 0~ 1 %
“Sand 0-12 %
silt 51~ 67 %
Clay 2h - 49 %
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The Standard Penetrstion Tests gave 'N' values
renging from 15 to 30 blows/ft., indiceting & very stiff to

hard consistency.

L.5) Sapdy Silt, Soms Gravel fnd Clay:

This stratum was encountered at depths of 75.0 ft.
(Borenole 1) snd 82.0 ft. (Borehole 2) down to depths of 86.0 ft,
(Borehole 1) end 95.0 ft. (Borehoie 2). Refussl to further
augering and to further penetration by split-spoon wa§ reached
at these depths. The refusal indicated the probable bedrock or
boulders. |

Only two samples were recovered from this stratum.
The grain-size analyses indicated the following distributions:

(Pig. 3)

BH #1 BH #2
Grevel A 20 7
Sand % 2l 12
Silt % b5 6L
Clay % 11 17

The 'N' values of L0 snd 131 blows/ft, indicete e dense

to very dense reletive density.

5,  GROUNDWATER CONDITIONS:

The following water levels weré OUserQed in the
boreholes at the time of investigation:

Borehole 1 Depth 12.0 ft, Elev., 788.5 ft.

Borehole 2 Depth 12.2 ft. Flev. 788.7 1%,
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6, DISCUSSICON AND RECOMIINDATICNS :

It is proposed to construct a subway under the
Penn Central Railwey trecks. ’The proposed grade ol the highway
under the tracks is at elevétimn 784.0.,  In order to provide the
necessary clearsnce the trscks will be ralsed 2.7 ft, above the
present level, Thus é cut sowe 16 £t. deep will be requifed.

The proposed grade of the highway is 5 ft. below the
prevailing ground water level. The material under the present
highway is highly pervious. Therefore, the proposed scheme will
require a permanent dewatering scheme to lower the ground water
level below the future pavement, Sub-drains, some 5 't. deep
below finished ground 1evél, should be constructed at the toe
of slopes for this purpose. In addition, it msy be necessary
to provide a Filter blanket (12 inches thick) on the lower portion
of the slopes in order to prevent piping of soil from the slopes.
This lstter requirement cen best be decided upon at the time of
construction,

Subsoil material is quite competent to provide adequate
bearing cepecity for spresd footing type foundaticns which cen
be placed 5 ft, below the finished grade. A net sllowsble besring
pressure of 2 TSF way be aasuméd for design purposes. However,
the material to be excavated is highly susceptible to 'bolling'
under an unbalanced hydrogtatic head.’ Thefefare; a temporary
dewatering scheme will be reguired to lower the water level to

below the base of the excavation during construction,
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Because of the above-mentioned dewatering problems,
it appesrs that an overhesd structure would be more suitable ;
from the foundation point of view. If the latter proposal‘is
sccepted, then the structure may be supported on spresd footing
type foundstions placed at elevetién 790,0 £$. This will obvisate
the necessity for sny dewatering schewme, temporery or permanent,

Irrespective of which scheme iz eccepted (overhead
or subway), the entire structure may be supported on steel H
piles. It is estimeted that practical refusal will be mebt at
approximste elevation 71015 ft. 'Maximum allowable loads for the
particuler section adopted may be used for design purposes. |

No stabllity problems are anticipated for 2:1 side |
slopes either g%% or fill. ' |

Becauge of the granular nature of the underlying

subsoil any heave or settlement will occur immediately,

7., MWISCELLANEOUS: |

The field investipation was cazrried out during the
period of October 8 ~ 15, 1971, under the aupérvision of
Mr, A, Prskash, Pro ject Foundation Engineer, who also prepared
this report. |

Equipment was owned end operated by P.V,K, and Sons |

Ltd,

This report wes reviewed by Mr. XK. G. Selby,

e >

Supewwising Foundation Engineer,

8 AL PRAK

AP eatoad, v

ittty
A, Prakash, P. Eng. ?} ﬁﬁmﬁ ’
AP/afm -

November 26/71 . K. G. Selby, P. Eng.
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ORM mmm‘? 126 (REV. 1969) OFFICE Rwoiom SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS~ ONTARIO
MATERIALS & TESTING OFEICE
JOB  7l.11098 LOCATION

RECORD OF BOREHOLE

8ta. 77T + O of LBt R,

No. 1
ORIGINATED BY = AP

COMPILED BY

w.p _ 18h-63.02 BORING DATE __ October 8, 12 & 13, 1971

FOUNDATION SECTION

4
:
;
2
:
]
;
]
4
;
=

DATUM _ Beodetic BOREHOLE TYPE <. M.E. CHECKED BY
B DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT e W
SOIL_PROFILE SAMPLES | l8lows/ FOOT N PLASTIC LIMIT W >
5 Q1 = g0 L0 60 89 100 WATER  CONTENT—— v
FLev 2| &| | £| B [SHEAR STRENGTH PSF ws W W 52| Remarks
il DESCRIPTION prd B N A . O UNCONFINED & FIELD VANE o
DEPTH ~E > g > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % ¥
*"0;:5‘: a‘:‘a@mm Level o & w o 20 30 Lo PIGR SA S CL
by iw' g fg:éw o ! i’“z £ O
e o oand apnd sravel. s 00 MD
IRtLb SR of 1 | 85 18 —
L0 o TEm 5 o n3s (AR
b3 TEE A
oo h 188 T 20 TN 7885 ,
o - ';‘ 'tfz"'&{fi’?%
Bandy 23t to silby .. 2 185 |22 © R ’
sand, traces of grave L pe 186 |20 h am faeh
LT ? [ i) @ & (R
and ¢lay, S 51 780
PN ! FIE %{:« o) { }ir) iii;}
-130ss |28
. 770
Loose tol. o 1
] L 88 | 30
Compaot l
Very . R R %\&\ i RN
Dense 1. 70 e
Gompoot |- BA3.88 147
Dene %o ||kl &S | ALl
- L e e e e e
Vory Dense L7, o Gy
A58 |18 > 2 487 %
?’}gi—“«é SESESRURSSYS NENPMNAENIUNIVE TVRUNPEIEI SYSNUNIUINIE SR SRR S |
TN ot 1oaer
Clavey s1lt to silh,
tracss of sand and
gravel. .
730
Vory 84180 to Hard 17l | of bt}
725.5
7H.O) :
Sandy silt, aome
gravel and clay. \
T2
. "t 5 : o
Very Dense 3 BRI 20 24 hE 13
?~ *v\i ) : V
A5 .0 Helusal Q/{ 7
End of Borehols o
Probable Badrock or e S T R
Boulders

20
159-5 % STRAIN AT FAILURE
10

’xgk\(b



BORM t:;muxv. 126 {REV. 196%]) ‘ OFFICE REF’CDRWN SO EXPLORATION .

DEPARTMENT OF HIGHWAYS- ONTARIO ' ” |
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No.2 FOUNDATION SECTION
JOB ?]”’iﬁ‘:ﬁi LOCATION Spa, 77 + BB ofs 3% L, \ ORIGINATED BY AP -
WP Eofigi”ﬁg*“ﬁ? BORING DATE @0'@@%?&3&‘ 1?5 e 1&3@ }5:"?3W COMPLED RY k]
DATUM ___Cecdetic BOREHOLE TyPE C.M.B. CHECKED BY _on B
p p DYNAMIC PENETRATION RESISTANCE LIGQUID LAY e W
SOIL PROFILE SAMPLES |, |BLowS/FOQT —— PLASTIC LIMIT——— w, >
5 ol % 20 ko 49 50 100 WATER CONTENT— w x =
- =| | | | 9 [SHEAR SRENGIH PSF w R 22| remarks
T DESCRIFTION ﬁ < . ) , O UNCONFINED + FIELD VANE ' £
DEPTH NEE > (% > | ® QUICK TRIAXIAL X LAB. VANE WATER CONTENT % y
- . nd R 8 ¥ -
800.9!  Ground Level - @ W w20 30 P.C.FIGR.SA.SICL
0.0 T o 800
Sand and gravel, Ce
705,09 Loose - 189 1
5.0 :
z 188 [ 7 o hr (57)
Loose 790 NG Ty
3 165 | 2 > N
Sandy pilt to . Lo 18v | PG L o AR O
silby sand L 780 4}_
tracns of Gowpachi” L5 | 88 | 22 CZ‘;’ o AR INER TS
gravel and e
olaw - £ 8% 23 §
R 770
RS I - A 2
8 188 | 87 7\“ e ° o7k (28]
Denke | 760
2 an 1 ho
Denze .
' TR
. 1088 x (o] ooRD LJZ ¥
Oompaet Thi
??3{-?\“9 ’
£41.0 -
Cleyey ailt bo gily, .
1,88 L8 ; O+ o0 EL
traces of sand and '
gravel )
127 85 3 s ot 0012 %Lk
e
s .
gravel and olay FTITEE I o 712 Oh A7
. L0
Donse .
705.9 :
Q5 0 Reafusal £
fnd of Borehols
Probable Bedrook or
Boulder,
1

20
159~ 5 % STRAIN AT FAILURE
n



FORM mmumbzzo {REV. 198%)

OFFICE REP’QW‘N SCIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

BORING

LOCATION %
DATE 0

RECORD OF BQREHOLE

No. s FOUNDATION SECTION

ORIGINATED BY AT

COMPLED By 1%

CHECKED By

T 3 —
: e QLQWW FOQT, o ; - m:wm LT —— wy -
= E ;% = 20 Ho 0 doase WATER CONTENTm— o=
= o= I o1 Y [SHEAR STRENGIH PSE wp W e 57 REMARKS
" . R — L S —— - ihd
ELEV. DESCRIPTION ot A BN S 1O UNCONEINED + FIELD VANE ’ ' A
DEPTH ' X 2 > % Z ] ® QUICK TRIAXIAL  x 148, VANE WATER CONTENT % ¥
et o Fosn b B - w: e
T ) Lo [ @ bt ; P CF QQ,SA,M.%
N 3
0,0 ! {
| :
e silty sand, i
tracey of grave) and
alar,
Togse to FVary Dense +
Wl ol Comn Toant r '
,f f
i i ;
|
|
i
b

20
S =~5 % STRAIN AT FAILURE



EORM CDK)MM‘ 126 {REV. 1949) OFFICE QWORWN SO EXPLORATION ' .

DEPARTMENT OF HIGHWAYL- ONTARID
MATERIALS & TESTING OFFICE
JOB 71

RECORD OF BOREHOLE No. FOUNDATION SECTION]

LOCATION ST w37 afr 8% 1n, o ORIGINATED BY A7
BORING DATE

BOREMHOLE TYPE

CHECKED BY ;P .

* U vy g, T §
R AGEE BT SR HED R

\ DYNAMIC PENETRATION RESISTANCE | LIQUID LIMIT —— W,
SOIL PROFILE SAMPLES BLOWS / FOOT —— _ PLASTIC LIMIT ———w,

3 gy g,

A b g ¥ 3 . o e

o all e U 100 WATER CONTEMT— gy » Z%

O UNCONFINED + FIELD VANE ‘ =4
® GUICK TRIAXKIAL  x 148, vanNE WATER CONTENT %, ¥

P.C FIGR SA.SI CL

STRAT PLOT |
5¢ AL

MUMBER
TYPE
W/ FOOT

ELEWV

Bi

| : i
i i
: i ;
i
T LT i S o iy 1
Bt [eSa S SR Exd L A 3 oy 87 g
LR e 8 f:w’?i.iﬂi(««-y B AT ¥ Sv’ i PRI S
o g oy o
Ay st AAE §
EIHRL
Py “"V/; ,v“"n
play
Wl v k2
? AT o .
Lo Vo Donss
Feam
!
\) ‘
}
§

i 3 Yo DURTERRIUNN WU VIV SN VS R

{ TN o oot o s 1 SUURR— A——
i

{

i

i

i

|

20
L-~5 % STRAIN AT FAILURE
Ht



ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANGE ‘N': « THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD $PLIT SPOON SAMPLER

12 INCHES INTO THE SUBSOIL,

DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REGQUIRED TO ADVANCE A 2 iNCHM, 60 D!EZGFIE!‘Z’ CONE, FITTED

TO THE END OF DRILL RODS,

THE CONSISTENCY OF COHESIVE 8

IN THE FOLLOWING TERMS ¢ -

CONSISTENCY

VERY SOFT
SOFT

FiRM
STIFF
VERY STIFF
HARD

S.5.
W.E
88
A8
c.s.
8T

12 INGHES INTO THE SUBSOIL,

DESCRIPTION OF SOIL

THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW,

OILS AND THE RELATIVE DENSITY OR DENSENESS OF COMESIONLESS SOILS ARE DESCRIBED

W' BLOWS/FT. ¢ LB,/ SQ.FT. DENSENESS
0 - 2 0 - 280 VERY LOOSE
2 -4 280 ~ BOO LOOSE
4 - 8 500 =« 1000 COMPACT
8 ~ 15 1000 - 2000 DENSE
5 - 30 2000 -« 4000 VERY DENSE
= 30 > 4000 '

TYPE OF SAMPLE

SPLIT SPOON T.W.  THINWALL OPEN
WASHED SAMPLE T.F THINWALL PISTON
SCRAPER BUCKET SAMPLE 0.5 OESTERBERG SAMPLE
AUGER SAMPLE F.$. FOIL SAMPLE

CHUNK SAMPLE R.C. ROCK CORE

SLOTTED TUBE SAMPLE
P H  SAMPLE ADVANCED HYDRAULICALLY
P.M.  SAMPLE ADVANCED MANUALLY

SOIL TESTS
UNCONFINED COMPRESSION L.V. LABORATORY VANE
UNDRAINED TRIAXIAL © EV.  FIELD VANE
CONSOLIDATED UNDRAINED TRIAXIAL c CONSOLIDATION

DRAINED TRIAXIAL s SENSITIVITY

'N' BLOWS / FT.
0 -4
4 - 10
1 - 30
30 - 50
> 80
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Sy
Wy
We
I3

Cy

$u

Sy

ABBREVIATIONS USED IN THIS REPORT

SOIL _PROPERTIES

UNIT WEIGHT OF S$0IL {BULK DENSITY)
UNIT WEIGHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF SOIL (DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

’ 7
SPECIFIC GRAVITY OF SOLID PARTICLES G » %

VOID RATIO

" POROSITY

WATER CONTENT

DEGREE OF SATURATION

LIQUID LIMIT

BLASTIC LIMIT

PLASTICITY INDEX

SHRINKAGE LIMIT

W~ Wp
p

LIQUIDITY INDEX =

CONSISTENCY INDEX = ﬂﬁlﬁﬁ
VOID RATIO IN LOOSEST STATE
VOID RATIO IN DENSEST STATE

& mox = @

€max ~ ©min
RELATIVE DENSITY D, 15 ALSO USED
HYDRAULIC HEAD OR POTENTIAL

RATE OF DISCHARGE

DENSITY INDEX =

VELOGITY OF FLOW

HYDRAULIG BGRADIENT
COEFEICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

2}

21
COEFFICIENT OF VOLUME GCHANGE =
(l+e)Ae

COEFFICIENT OF CONSOLIDATION
Ae
COMPRESSION INDEX 3 oomtstiasmimge
Alog, o
TIME FACTOR = %&L ( d, DRAINAGE PATH )
DEGREE OF CONSOLIDATION

SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPT

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

APPARENT COHESION

APPARENT ANGLE OF -
SHEARING RESISTANCE,
OR FRICTION :

COEFFICIENT OF FRICTION
SENSITIVITY

IN TERMS OF
EFFECTIVE STRESS

1= ¢+ O tan ¢

IN TERMS OF
TOTAL STRESS

e Oy o fOn ¢

n
e

loged or In &
1o, or log o
TIME

MTE<E

SR oGmMmIAIY o4 QG.q €

29w

0

GENERAL

= 3-{418

BASE OF NATURAL LOGARITHMS 2-Ti83
NATURAL LOGARITHM OF &
LOGARITHM OF & TO BASE 10

ACCELERATION DUE TO GRAVITY
VOLUME
WEIGHT
MOMENT

FACTOR OF SAPETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (O I5 ALSO USED)
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO ( |4 IS ALSO USED)

MODULUS OF LINEAR DEFORMATION ( YOUNGS MODULUS )
MODULUS OF SHEAR DEFOHMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATIO
OF PRESSURE ) '

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO 'BE USED WITH VARIOUS
SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTM OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TO SPECIFIC GRAVITY, DEPTH AND COHESION ETC. IN THE
FORMULA FOR BEARING CAPACITY ' .

MODULUS OF SUBGRADE REAGTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE 'TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL



FORM OB-MT-252

REVISED JUL.IQGS

PLASTICITY INDEX - Por Cont

5Q

50

&0

30

20

7

¢l

cL

1 LEGEND
B to. | SEPLE L gymsoL

A .

@ [+3
P
, ® @ /
RN\
AN |
s 51 ot |
Wi ; ML oL
10 20 z0 L2 80 &80 ] S0 G0

LIDWID LIBY - ar Cent

DEFSRVICDNT OF Hugavs
MATERIALDS ung

TEZTING
DIVISION

PLASTICITY CHART
CLAYEY SILT TO SILT

L

WP Mo, 184-63-02

o8Ns. 71-11098

FIG. ]




FORM OD- MY -1
REY, AUG. 1973 .

URNIFIED SOIL CLASIIFICATION  BYSTEM ’
; I ™ 3 syl
CLAY & ST i _SAND __ ___GRAVEL
Fing i Marhiam | Coprse Fina i Lonrse
DEPARTMENT SEYE Eﬁ?ﬁ‘ﬁ?\}&?iml\é 106 a & f%fa* 3{2“ :%N %‘ 33&” 2“ z’:{ ~3)’
60 , ’ - e : s
_ . L
v " 0
20 b 20
70 50
&0 F3+]
2 =
& s o~ e 50
5 LEGEN
& B. M. |SAMPLE =
. SYMBOL Z
:% " NO N o O
= =
e
30 2
20 ae
10 ” ; 24
b i
o L \
; : T ! I : (11 5 [T T
3 s o 238 - « = o 01 0-3 0 2 3 s 10 20 30 4C 506070
b = « o © (=] o o ¢ o . .
GRAI SIZE 1N MILIMETERS
DEPARTMENT A
e e - We No. 184-63-02
TRAKSFORTATION ANZ’ COMMUNICATIONS (:5 WA%N @gﬁ ‘?\::w B’ig ‘E R gﬁu T i C}N v i
i ‘ - - d w, 71-110%8
} %” DESIGN SERVICES SANDY SILT TO SILTY SAND o8 Ko
% . BRANCH TRACES OF GkAVEL & CLAY FIG. 2




FORM  QD- M7 -7
REV. AUG. 1971 .

\1??'« - F\ -g
Fag !
T &

DNTARG

DESIGN SERVICES
BRANCH

UNIFIED SCiL CLASSIFICATION  SYSTEM
CLAY & ST ‘ ~SAND CRAVEL
Firg ; Mg-tium i Coorse Fing % Coarss
DEPAATAMENT SIEVE DESIGMATION 270 200 148 100 e05D 40 30 20 W 108 4 WOROH T W 2T Wy
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