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Experimental study on plasticity and its relationship with undrained
strength of sandy clay under different sand content and particle size
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Abstract: To investigate the evolution of the internal relationship between plasticity and undrained strength of
sandy clay, fall cone tests were conducted on samples with varying sand contents and particle sizes. Results
show that the liquid limit of sandy clay decreases linearly as sand content increases, and that larger sand
particle sizes result in a lower liquid limit. When the curve of undrained strength versus water content for sandy
clay with a sand content (wg>0%) aligns with that for hosted clay (wy =0%), the undrained strength is
primarily governed by the hosted clay. However, when the curve of undrained strength versus water content for
sandy clay with wg,>0% deviates from the curve of undrained strength versus water content of hosted clay, the
sand particles begin to contribute more to the overall strength, forming a skeletal structure that enhances the
undrained strength. Based on these findings, an equation for predicting the undrained strength of sandy clay
was proposed, which quantitatively relates the undrained strength to the liquid limit of the hosted clay, sand
content, and particle size. This equation was validated, and the predicted undrained strength values were
approximately 0.8 to 1.2 times the measured values. As sand content increases, the development of the sand
particle skeleton becomes the primary factor driving a sudden increase in the undrained strength of sandy clay.
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Fig.1 Plasticity chart of hosted clays
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Fig.2 Grading curves of clay and sand
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Tab.1 Basic physical properties of hosted clays

HLE/ kL % kL % L/ %
+# K R/ % YHRR/ % R . »
e e IR g+ cem’” (hif2<0.005 mm) (K% 0.005~0.075 mm) (Hif£>0.075 mm)
[l 79.0 30.7 2.72 47.6 52.1 0.3
HME L 53.8 22.0 2.75 33.9 65.6 0.5
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Tab.2 Fall cone test scheme

THEAFR EWE/ % FLEBR/% BPRDRIAS/mm
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45 53.8
50 53.8
60 53.8
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water content for typical sandy clays
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Tab.3 Basic physical properties of collected sandy clay specimens

THEAR Zh W%

T/ %

WRIKLAE/ mm HEL ye/ip ol

0.,10,20,30.,40.,50

0.425~0.3

0.6~0.075

0.6~0.18 11
4.75~2.0
4.75~0.075

SCHR[ 8]

CL-%#it+ 49
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1~2

SCHk[11]




5% 6 1 T8, &5 ANRIRRL & R AR T B b2+ 58 VE 5 AN HE /K i B 5 i i 56 523
R3(E)
RS Fh W % TR/ % kR A%/ mm HE B IR
JigiE £ 140
~ 0.30.40.50 .60 — 24 k19
= 59 CRRLO]
2607
A =t o 1982 0.30.40.50.60 0.075~2 15 k[ 13]
157%
R £ 399 0.33.50 .
. 0.063~0.5 10 Hk[ 14
=i 57 0.20.30.40.50 .60 SCRRL14]
TR £ 81 0.10.20.30.40.50 .60 2~3.35 7 SCHR[ 157
fiz i £ 344 0.20.35.50 — 13 HR[16]
AR £ 62.4 0.20.40 .60 — 4 SCHR[10]
R 62.1 0.15.30.45 .55 .60 .
J\_Z{%*Si 1~2 1 SCHR[17]
HME L 39.9 0.15.30.40 .45

TE: Oz LA LB 9 ¢ 1 QI LA R BTE D 7+ 3; OB LRI LRI S ¢ 5,

3 BUFETAHEKEE

MG SCHR[ 18], R A3 (3) M5 & i b+
ANHEA SR

W
Cu,_ =K E ( 3 )
2o, wORBRHE R R, g5 K OAHEDR T, BUEO0.85,
4 &
01~2 mm
wp=50% wp=30% wyp=10% ©0.5~1 mm
© [+ A0.1~0.25 mm
3 \\I‘: "-'ﬂA. 1
<
A
% [
31 \
% 2 \\k
I
Z T
Iy
3 A
< 1 —
KA/ TT 18]
0 1 1 1 1 )
30 40 50 60 70 80

§7K$wscl %
(a) HEIIEWE L

Bt B 2R S O R L AHEK SR B 5 & bR &
IKRRAR(C,-w,, ) R T 7, 7 /[0,
B 5 K ARG, 5 0 B AN HE K 5 3 A L Dk
N RN BEBERRLE B IN, C, w0, M SR 5]
ZEfRE S, FEAH R RS RL & F S KR TO0T b
BB AR &5 0 R ANHEAGR BE /N TR RDR AN
S DR AR

4 -
O01~2mm
wp=50% wy=30% wup=10% 0©0.5~1 mm
[u] % o A0.1~0.25 mm
3 % A

AHEKEREC, /KPa
(3]

[

RLAZ /N 18]

20 30 40 50 60
EIKEw, /%
b EMEDH L

7 AWHEAHAERESEKEXRMLE

Fig.7 Relationship curves between undrained strength and water content for sandy clays
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