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Abstract: The results of the triaxial shear tests on Chengdu clay with some gravels show that: (i) The samples behave as
strain-hardening type while the deviator stress increases rapidly and reaches steady state in the small axial strain level. (ii) The
volumetric strain increases slowly and does not achieve stability when the axial strain increases at the same speed. So the
samples behave slightly dilatancy with the increasing speed of the volumetric strain within small axial strain. They behave
apparent contraction with the increasing volumetric strain when plastic flow occurs. As the capability of the modified Cam-clay
model is insufficient to describe such features well, Wei Rulong model considering the cohesion ¢ is incorporated into FLAC"
to stimulate the hardening properties of soils, which considers the influence of the plastic volumetric strain hardening and the
volumetric strain caused by the shearing strain based on the performance of modified Cam-clay model embedded in the
FLAC®. The simulated results show that the proposed model can reflect the results of the triaxial shear tests well. By
comparing the test data with the calculated results, it is indicated that the strength of the samples increases, and its water
retentivity becomes weaker with the increase of the contents of gravels.
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Fig. 1 Curves of volumetric strain-axial strain and deviatoric

stress-axial strain (gravel content of 0% and 60%)
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Fig. 2 Critical state ( gravel content 0f0% and 60%)
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Fig. 3 Normal consolidation line and unloading-reloading

(swelling) lines for isotropic compression tests
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Table 1 Parameters in the numerical simulation(content of gravels 0%)
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50 0.57 0.023 0.002 1.97 50 50 21.62 0.4 0.508

100 0.57 0.03 0.002 1.97 100 100 21.62 0.4 0.508

200 0.57 0.045 0.002 1.97 200 200 21.62 0.4 0.508
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Fig. 4 Comparison between the experimental and simulative
curves of volumetric strain-axial strain and deviatoric

stress-axial strain (content of gravels 0%)

3 IHMEIESIIFIRE IS oL
SoF T SRR G T 3 A7 T (0 25k 1 R

BB IE S 0] A pR B G SR AR s . I
HOG R A AR 1) S0k A2 R T S (1 s AR (1)
R, R R PR ARG O T R R S AN TR 1)
TRy, HARE AR WL R S
3.1 MRELIEIEHIIERL

WERITE B 3 A B HEAT T . flofs A
AP 73 A AT B . B N ) BSR4 B BE
W S I FRAEOE e IR f A S S 4 h 15
BT o 0 A N ) BRAR SE A0 S F 4k 3 5 B Y. )
{o} AT IHHE N H) (&) 4 8 {o} Ml {G) P A
Z A E s, AR E R & EREL, X T4 ]
TR A ABE TR R AR R T AR 1 T o JLERIR T LU A

H:Hog ’ (15)

S5 I g BV DA DA Je R T AL P T A U i D
fif, AN AL S R B S B R R, T
ER P AR B e AR T LU i AR AR E

£ FLAC™ R R 7 ke TS0 1 i AR
TEAE RS T B, TREA 2 H b TR AR Y AR SR
IREL A= Ag) o SRAAE (R HR I IR R ) b s
A

w=— Ak (16)

(rY

p(l (qﬁf} j

K FR A Y B I LS P R B Rk
A—k

R AA I ) BRI TP R B Rk 5

2

A= (17)

':[é"i;j/ 3Mi . (18)
t ur MZ_[pj +6£
q q
AR 1 AIE AN
zva{Qﬁ}{Aa}o (19)
oo

XA Y B SN T g S B E, A
E, » ASCEAFEE ., MRk aUrTEn 2R 0 45 Y )
VR Iy I 75K A5 T B 1 P 28 P 31 A A P e 3
RIEAA



222 A+ T

2015 4F

Ay = A !

E T N
1+ 2
qM

3.2 WERRREAIIEL

& IE SN O E M, (H TR R 4%
B BOBRS A K. A SCR B R A, w2
RIS N ) R AR R IR — e AR T, BT e
RS, 19305 Ik ek £k

s [(My+eY :
fa,p)=4q +[1{;cj(p—7pﬁ -

(M7+c)2p§ o (21

Ly=0, =0 & LR A IESIHER. il

IRy /NIRRT DAL 50 1) SR R 5 U 7 FLAC™
HRORS I ) 2 B AN g e

c—%{%ﬁﬂm%mm,a@

(20)

“op (U 1-y
¢, = o =2q (23)
9q
2
az(M7+chj-+@G%f . (24)
4
b=—(Kc,c, +3Ge,c) s (25)
c=f(q.p") - (26)

3.3 XHAZRIIER
ASCHER I N B N A BIRGE I,
PRAZ i 2 ) (KI5 o R BY 1Y T35 I AAA2 53 A BTk

FUBTARPR R 3 4 -
Ae,, =Aeh +Agl . (27)
R T B 70 A ORI DA Ay A2 0] B A AR P 44
Pl T BT RNy (K93 0 T 55 1B i AL A A
Ael =—C %o pgr (28)

p

A, G HMESHATH0.7, o, ZnflE.

ST BYARE S, 3BT ] RN 2% R Y I BY Y AR
FPI8AT RN A, ELP38A 00 61 B 4 448
KRN ZE . R AP ) INRRE (0 AR AR
5iy

Ae,, =1—(1-AeP)(1+v,AeP)1+v,Asl) o (29)

WG Y LTS N

Ae =(1-2v)Ae’ . (30)

FEFRLR Ak R 2RI SN I e I I A B v
4 0.5, Bl Ag,, =0 RRAKAEMG . AN IBVER
B IIRA LG v, ok 0.47 o WIS T BY 4 oo i a2
X

AéﬁzooaﬁiAsp . (31)

q
q0,

HIBTN 51 A R K (32)

2
Ae,, =0.06-L—Ae" - C,

P
q0,

Gopner . (32)
p

4 EREMIEEIIFIRE

e o e B BB A vs2010 B A
WRLDrightCam.dlI'™, 48 J57F FLAC?® fig 47 k30
FEIBAT IR T v SRR S O o S EORE 1E Sy
BRSO, B Wk 1. WP mig s M
SR ¢ AR,y AR EEIRS L, wd
WA 2. BS54 A & 5. AR
WX IR 60% M Al &l Lk T TR, M E=
FONAR 2. Bk g R Sl 2 A 6.

160

—— 50 kPail B
-5- 100 kPaiX %
o 2~ 200 kPait %
—— 150 kPa

o 8 1541100 kPa
—&— #1200 kPa

2 4 6 8 10 12 14 16 18
£al%
(a) RBEIT - Br REAE R AR 2k

© W

&al%
8 10 12 14 16 18

0 2 4 6

—o— 50 kPai{ 1
—=— 100 kPailH:
—— 200 kPajl 1
—— Hi$I50 kPa
—=— 1100 kPa
g A 1200 kPa

08| N

24

32L
(b) A8 - Rl AR R MR

5 REZ N - @M AR - e T KR LSHE

KR LT LL(ZERE N 0%)

Fig. 5 Comparsion between experimental and simulative curves of
volumetric strain-axial strain and deviatoric stress-axial

strain (content of gravels 0%)
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Table 2 Parameters for numerical simulation (gravel content of

60%)
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Fig. 6 Comparison between experimental and simulative curves of
volumetric strain-axial strain and deviatoric stress-axial

strain (gravel content of 60%)
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