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Fig.1 Schematic view of disturbed state concept

(A it DSC A= A4 452 78 (%) XL o J37 AT DA 875 A
do* = (1 -=D)dg' + Ddo* +dD(c - ¢o'), (1)
A ca i 23 IR 2R [ROUL I o) Ry | AH X 58 %
RS e 1 S8 A BRI N 5 o A e A3 i 2R N T
IR A 5K &5 D 2 bn i B A P 8l . DSC Ay
A5 FH 23 % B i R T A 250 (HLISS AR ) At A A
XF 8 B RS By o i . HISS A8 AY I — A48 — (1 38 7k
BERY A Z2 Rl [6] (4 R AR T 4 3k DG 16 1 45 1] [+
PERE AL (Al G A4 25 ) [F] P A Ak 45 1) 5 P A Ak A
FOBPES. B ORI B AR LAY 5, hRAS.
Z A 1) Je IR T R AR 2R

F:J—ZQD—F},-F;:O; (2)
Pa
F, =_a(]1 +3R)” +7(]l +3R) (3
P. P
F,o=(1-85)""; (4)
«/7-]3[)
2 ];I:? (5)

A J, Ry sk B S — AR T, A, 23
i N g Bk R BB A SN AR By Ban 3R
ARSI o o REAK PR VK. B R S RO 1 B
SCH M 5E I 6275 SCHR (13 - 14 ].

a = a(é,£,6), (6)
s E.8, &y 73l g BB BN AR | SBE R AR N AR
RSB g 157 228 P T8

564 P01 R 2 T LA i IR 25 4 R O
AR AR S T A e R TR AR S R 3

];D = r;];, (7)

Ji = 3p£.exp(e; — e“); (8)
A

e’ =e, —An(J\/3p,), (9)

A e Al FALBELE 560 N 7 = 3 Palif (il 5t
FLBREE 5 J5, A1 J7 20 500l 550K 2857 i 17 0 5K 4k 19
B AR RN T gk AR — AR Al m R
BTSSR, 300 0 e — InP ST 4% 1) [ 4 T 46 il

LRPRA /Ly — T, P T I SRS LR
2 HiEheR B

Wohei 8 D RAEA/ER, @i # 4 RLA
FA 5 A 157 > 80 52 08I0 0 1. X6 1 1 RN = A, 3

shIHFr] DL o T 28 &
D=9 (10)
g — 0O

Kf: o BHAE MR S, 0T LRSI F) o, BY
M T . ENSTE o, - oy 8H /I, Fhricou
A3 59 2% 7R AR G 5E R A I BRI S B 0
,{j(jt
DSC 7 4 45 B (1 4 3h oR 80— M R 280k
s
D =D,(1-e"), (11)



%13

B OSSR PR A FRUNE S A4 BT SIIR 3 AR A A i gk 49

b D, AW BRIE S SR A R Z 9 8l ek Ko =
B &, Sy BB Al 1A ) 35

DSC A A A58 70 J2 DA <5 Jas m H: Al A8 92 o 72 vh
BEA W R BRURE AZ 09 44 RE R A B Y, T
A Bl R KR 5 T8 T BB e VAR A 5 R T X
T g IR A A PR AR R X R AR, AR S
PR3 AN E 2y 28 4 f Rz A2 51 R T HL 23
PAVEPR RN AR 51 R, X 7 ol 0 A% [R] i A7 A 7 fF
FE FLAE K PRI 3l 1) I A AR 2% 1 HE AP AT o — T5
(TR Ny T S 7 e R S E B T
AR YRR 3 — Pl B A B0 A D JEL B A A R
ol AR 2 75 50, 2 3 42 1 I 3h ek Ko
Bl b TN — A SB AP i 157 A8 08 AR A A R AR
A RE A I AR D I 3 e B Bt s R B T
KB

& = /(1 -8)& + 66, . (12)
S &y S SEAE PR R AR B3 s £, g BB D R A
(9505 . 43 590 A58 1 2 (13) A (14) FHEAT 5.

1

& = [ =ldel s (13)
/\/37 i

£, = f(dEZ.dEj})”z; (14)

dE; = dej - %dazkﬁy, (15)

SRty e B 43 3k 9 A AR 25 A 9 s R A
Bl 5 KA SR KR LI B, R E A
B2 S AP T 4 1 8 e A A 2 A 9 G o7 A
SEAR Z0 0 TR 0,2 5 = O i, 4 355 4y 9B 4%
PRTRURAS = 2 5 = 1 B, B3 52 4 th 98 P R I
A e e B R BUE AL JEOR BT 2 S2BR LT
FUEMEO < 8 < 1 TEHE— IR ARG 21, B
P & i (T 58 3ot R 0 1 0 A 8 10404 7
5], W7 L AE TR A 8 = 0.5 Tk 2N
K.

WA AR B £, , W0 IR 19 e 3 R 8
R BR

D=D.(1-e) =D (1-e'VIDEE ) (16)
3 Kt EHEEREIE

DSC A LAY — i R F 8, WA 19 45 1) [m] 14
HISS KA V48 1R A1 X 58 8 (RT) AR 2, R 0 I 7
IRZS BB R 58 24 3l (FA) ARZS , IR FH AT G Bk
WAlEN. 5 A 4 Fortran F2 /7 X1 % N i 56 ( =
R 4RI — 4 R 45 ) BEAT L. O T
FE N B S A HISS A8 3 53 A0 X 52 4 (R IR S

IR TT  RIETER I de = de* = de',J} = J; = J;
S 7 o e R 3 NN <D VA I N TS DG E v =)
PR D T DSC ARy BRI S BR (0 1 7). e g B2 2D
BF.

(DB REA SR £ &) & RSB R ITH5
LS E & & IR TE.

(2) 5 s M W SR R €7, T v W R
CiHHBEILEN 1 do = C° -« de.

(3) MR 1 HR B 7 ) Wy HISS A% 7Y it i 187
2B RT 0.

(4) MR F <O, W3 25 oAy sk Jon 2 e 2%
sk 3, I ER I 7 B A B B AR IS A RDIRES
S B 1 77

(5) W F > 0, ) bl 3 52 25 Sy 5 98 M i 2k
S T 1 2B T AR T A IR T2 S Fo< 0.

(6) WSR3 & L IR LA A e IR F o< 0, Ui B3
B R I N ) 5L TR BN FE A B D
DAL A T I, P A ok A9 0 W 7 A e R P ) R
Jiol, = ol +8,do,, P A AR A AN AR
g

() i3 L IR ai iy IR F = 0,
UiNl B S L B2 SR /NSO [RGB I ot e
et % -

(8 ) 7= Az Jed M iy 1o 8 18 158 43 Ry N A>3
ﬁfﬁﬁﬁﬁ%wAM=§jﬂ=
o+ C7_ Ade,.

(AW —FHBELIF RS F(o,a) <
107, TR S, 150 30 0 e i o B 1 B AL 2
B OFEEMIE R (9) dRLRHEAT R — 3 A5
R, WM ATIERAEIE, SRS T 5 30098 1 5
C" FUH A RE AL 2285, 5% I 20 R (9) k2 AT T —
WL

(10) fEERREAT A BR(9) A (10) , LI 5E M N
AT HEED TR A B P SRR 9 52 PR
I3 o IR N RE R R RN RE AL S8

() B dey = dey = dej, J} = J, = J7, i
il FOAR SR 58 RMIIRE N T o

(12) AR 48 1 1t 20 v 7 Az B 98 1 728 T 3 4R
Z R AL D.

(13) 3+55 DSC A B ALY L PR N ST o' =
(1 -D)o' + Do".

HISS B AU (1 4 37 2 Hfo 45 i pEfi i £.78
AL v MRS H y RSB LS E ns ik
SRS S B A5 45 1 [a) 1 4 i 3 il B

&



50 M K 2= 2F (T % R 2018 4F

RAELREE m MG G F LB e s 3 S 81 IS UE A I A AR AR A AR IR M 45 R PR R AT
FEW IR ZH D, LIS E A M 2. %24 — Z A 3 Bl e 4 1 56 A 4 e 4 g IR
O B SR A 7 R TR WL SCER [ 13 ], TR AT U P R AR My 5 bV ¥ el X, B A TR
FH Desai %5 ] i) Parameters-Back Prediction & [ ML LR 2 m, 38 o RE B4 2% OIS RO S5 4
THEE DSC A A5 AU i 2 8, K5 206 3 4R A PEFR L. B E A 3 Rl & 45 A HEK (CU ) 5 1
FBlE TN 3 HE (CU R 5 ek CD 56 ) b N AR BUE 5 A Parameters-Back Prediction 2 J¥ 3R
JI AR B S AR BDRT B L R & B R 22, JF ok 3 [ 25 Rk (CD) 35 D1 5

24 A1 — 24 e 24 10 10 7 10 78 3 o S T 1 R
W — A E AR R A SR RIE TRIE.
PR 2 H At B AP O R HORE 7R 2 8114 2 A il 3 [ 45 A HEK (CU) 5 3845 79 DSC

PR AT B0 UE A BE AP M B0 A B, Oy AR SN 1 R,
®1 RMEMMERE DSC AMBERSH

Tab.1 DSC constitutive model parameters of Wenzhou structured clay
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Fig.2 Comparison of DSC constitutive model and modified DSC constitutive model via simulation of CU test
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Improving the Disturbance State Constitutive Model
by Considering Plastic Volumetric Strain

CUI Yunliang', XIANG Pengfei'”>, WANG Xinquan', ZHANG Shimin'

(1. Department of Civil Engineering, Zhejiang University City College, Hangzhou 310015, China; 2. School of Civil Engineering
and Architecture, Anhui University of Science and Technology, Huainan 232000, China)

Abstract; The disturbed state constitutive ( DSC) model, proposed by Desai only considered the affect of
plastic deviatoric strain on disturbance state, without considering the plastic volumetric strain. The disturbance
function of the disturbed state constitutive ( DSC) model was improved by introducing a coupling-form disturb-
ance variable of plastic deviatoric stain trace and plastic volumetric strain trace on the basis of the original dis-
turbance function. Triaxial consolidated undrained ( CU) test, triaxial consolidated drained (CD) test and
one dimensional compression test were performed on the wenzhou natural structured soft clay. The DSC consti-
tutive model with the improved disturbance function was validated by the test data. The validation results
showed that the unimproved model predictsed a slightly higher strength of both undrained and drained test of
the natural structured soft clay, and the prediction of the improved model was more accurate.

Key words: disturbance state ;plastic volumetric strain ;plastic deviatoric stain ;constitutive model ; disturbance

function



