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Test research on tensile properties of compacted clay

ZHANG Yun', WANG Hui-min®>, YAN Li-fen'

(1 .School of Earth Sciences and Engineering, Nanjing University, Nanjing 210093, China;
2. Shangdong Zhengyuan Construction Engineering Co., Ltd., Jinan 250101, China)

Abstract: In order to research the tensile properties of compacted clay, a conventional triaxial test apparatus was modified to a
uniaxial tensile apparatus for clays, by which clay samples can be extended and the stress and corresponding strain of the samples can
be measured directly. A series of laboratory tests were conducted to investigate the tensile properties of compacted clay. The tested
clay samples have various moisture contents (from 16% to 24%) and various dry densities (from 1.29 g/cm® to 1.65 g/cm®), which
have impacts not only on the tensile strength of samples, but also on the pattern of tensile stress-strain curves. It is found that there are
three patterns of stress-strain curves for the tension of clay soil, i. e. strain-softening, strain-hardening, and strain-strengthening,
corresponding to the increasing tensile strength and failure strain. The tensile strength of compacted clay approximately increases
with its dry density and decreases with its moisture content linearly. With the increasing dry density and decreasing moisture content,
the pattern of stress-strain curves of the clay samples changes from strain-softening to strain-hardening, then to strain-strengthening
pattern. The tensile rate has obvious effect on the measured tensile strength and the pattern of stress-strain curves. For the samples
with identical dry density and moisture content, lower tensile rate results in smaller measured tensile strength and strain-softening
stress-strain curves; and higher tensile rate causes greater measured tensile strength and strain-strengthening stress-strain curves.
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Fig.1 Sketch of the apparatus

22 TRMEEE

I LA I ALk KU R L, R A
40.2%, RRA 17.3%, BYEFRECH 22.9. el
U FBRE T KERN 195%, KAKTHEN
1.73 g/em’, sz kel 2 fios. HERE T, R
PV KR INNIE = (KR A B T RS
BE 24 h AR 0 A 3850 o F LR oy J2 T Sk
8 ema ARIETRLR 12 em® (K RFEAARFE . h T HESY
B KRR35 oG AR v (e, AT
B R 1.29. 1.38. 1.47. 1.56. 1.65 glem’,
EIKE AL T 16%~24%2 7] o

1.75
1.70
1.65

1.60

T-% ¥/ (g/em®)

1.55

10 15 20 25 30
EIKE! %

B2 RSt gk

Fig.2 Standard compacted curve

2.3 REERE

W I I BT SRS RN BB 2 T
FH BRI e AT ERE K, LL0.012 mm/min (147
(AU AL i W = S E VALY (VA SN =X () W S



%8 K mA s

R E VAL Ik ERE AT 2153

FME S I — el /N REE, R B I,
NGB RIE, Ba U —4 33448, T FERl
ZHIR I 3D, FEIRFE A i f b A I
SRR e S I 1 RV A G B0 <90 B W = = A S R
R, A [l 23 Al 0.002 4~0.08 mm/min
ISR TE 2R

B3 ERRREE A
Fig.3 Photo of failure of soil sample

3 AR EE

3.1 NH-RAR kB =X

BP0 I U STV G AN SV 2 She el Rl w71 74
BRI, 0 AR I Y AR A A Z
SR D o 2557 R b T B A e A B
SRRSO JFUR AT B B AT Rk, ok -
PRI N - AR i 2 A EFHB . A T RREL,
W 4 4 2. g8 TDT eI e i X
S U W 5 P o e I W A s A R ko 5
4k 3 B, WK 4 0 B 417, Tamrakar 25052 H
HHFRI RN oo 7 AU R L K. mb
(VR A T AT RS, 73 2R - AR i 2 4
TFBAN N BB, AP AR A (LI 4
C4). AT, HETm RIS R AR &
WY ERPE TR 22 0], K AR A I - AR i
fER Gk Z 45— iR

SEbr b, AR R - NAR B S 1
FERI B R TR R L RER AR CR AT D) K R
SFRl—Fp b, AFEEKER . T2 B0 L REAEA R
A AR FAMA A F I BTh R, WA A
(IR - AR R TEAS . ARYRIG 255, Ak -
AR LRI IAGN ) 3 R NARIRAE AL, W
AT RN N AR AR L . 1] 5 O 3 Al il £ i S AL T
Ao B, WARRKAGAL, NARAE Ak I RN AR G AR
R R B KR AT 5K 18% 20%. 20%, TR
T2 205000 1.290 1.56. 1.65 g/lem’, Hofijiis

R
5

c

Xy

%

S0 N 0 s iV 1 ES LR

Fig.4 Patterns of stress-strain curves of tension
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Fig.5 Patterns of stress-strain curves
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