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Abstract: The modified Lade model and Barcelona unsaturated elastoplastic model are used to describe the stress and strain
relationship of unsaturated clayey sand, The tests on three types of stress paths tests are conducted. The elastoplastic
constitutive relations are deduced considering suction and net confining pressure at the same time. The changing laws of elastic
strain, plastic strain, plastic work and yield function are given by adjusting the suction and net confining pressure. A formula for
volume change that can express the stress dilatancy of unsaturated clayey sand is developed. The results of this formula agree

with the test ones. It is shown that this theory is suitable for unsaturated clayey sand. At the same time, the peak value points

and the stress dilatancy are greatly related to the net confining pressure and the matric suction.
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Table 1 Grain sizes of clayey sand used in tests

A 55 kL (mm) ZH i/ %o
ds >2  05~2 02~0.5 0.2~0.075 <0.075
2.68 10.39  19.58 32.46 22.75 14.82
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Tabel 2 Index properties of clayey sand used in tests

THE(gem?®)  HKE% FLEAEE HLRFE /%

1.85 14.5 0.443 87.34
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Table 3 Parameters of triaxial shrinkage tests with controlled net

mean stress

p RN A (p) A (p) B(p)
/kPa /kPa /% /% /%
25 125 3.1608  6.5747 -3.545
50 126 5.1576  7.0457 -3.799
100 131 77571 7.0891 -3.823
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Table 4 Parameters of isotropic compression tests with controlled

suction
e 8 A.(s) A, (8) B(s)
s/kPa
J1/kPa 1% /% /%
50 114 7.5831 7.5831 -3.4629
100 138 3.0609 7.1369 -4.1761
200 151 2.0798 7.0798 -3.7295
FIME — — 7.2666 -3.7895

Bl 6 NANENFEE T, ASEWR 77 =HhHEK 55 1)
RIS EVED) 5 JE IR R BR] ) OC Z o I 6 T %0 AH A
G T, IR 778K (] — B Ty B 0 2 1) JeE il bR 500 (L
R BT TSGR, BB DD JE R A ) R R,
EHAE AL 2R r) R AR, JUHAE R ) (s=200 kPa)
TERTR, o R BREE I IR, AR .
FHE T, AFREFEEEAT, BEB, [F—28E
TIXT . 1) Jee A R BB /) s B 1) 45 el e 50D D 9%
R GR L o BT LA 3 A0 Bl 0 e il o 0N
IR DA R RIS . Bl IG f E BE S 4
WK 5 Fizw.

3 RREFN SIX I MR B o
R T, AR S A B 4 O
SR 7 TP S A o R £ 2
o= A O BRI, B A= B A
R (38), BB SHUIH 5 PR, T
HES T, AR TR 14 D58, AR 194

1200 OGOV O 1600
0000000 o s=0 kPa

) 0 5=50 kPa

A $=100 kPa

O © 000000

OO
o

o s=0 kPa

800 o §=200 kPa 0 5=50 kPa
< > 800 A s=100 kPa
o §=200 kPa
400
o AN AAAAAA AAAAAAAAAA AMNNAA
43 g

0 50 100 0 20 40 60
Wyl (10" kPa Wyl (107 kPa
(a) FEIFE100 kPa (b) FEIH200 kPa

1800
500 ©
1600 00 ¢ ,
1400 000 o s=0 kPa
1200 S 0 5=50 kPa
&> 1000f 4 s=100 kPa
o o §=200 kPa

MAAAAAAAAAAAAM

PR30 58882 R

0 40 80 120
W/ (107%) kPa

(c) FEFE300 kPa

Bl 6 BB, MERES F, %R
Fig. 6 Relationship between plastic work W, and yield function
£,
SR E SRR, KR W T B IR E R, 2
(38) Frit B Mas SRAAE il 45 R 7 Bros. i
BRI A& B0 L BT MEAME S B A R, 1
HIFW A H VIR R . A A 2 il e AR -
PRAZAAGR TN, AE2R IR — MR A, XU
ARSI 08 Riid AR IR 57K 14.5%A04]
BRFHEE 1.85 glom® FITIERL J7 a2 T, BABIAK
ko FBIRRMIHTR AL . VAR p HH LRS5BT
TR R AT, BEER SRR, Bk
PRI, VARl B ABR, fE R — IR, W
K, BYARTERIE, AR R IR . I 7 W)

=5 JEIEMEFT L Lade IRAEISH

Table 5 Lade model parameters of unsaturated clayey sand
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