MW HZE AN ]2 58 36 & 5 2 Applied Mathematics and Mechanics
2015 2 H 15 H M Vol.36,No.2,Feb.15,2015

T E %S :1000-0887(2015)02-0128-12 © J¥ FHECF R 12 4 25 2, TSSN 1000-0887
T L-D it 3h % ) 45 44 38 4G
HEMERTEST

FER, HAAE

(1. BB K TRIIZEFFEHT, BB 3300315
2. I TR 2ERE SRS AR TR, 107 A% 117004)

WE. NV TE IR RASIE S 15347, R Green 3728 F1%5 — 2§ Kirchoff N i & A1k
B JUAT AR Lt o SR B RS | A BIJE IR R gk, ISR A L-D s RN, 4528 7 2F L-D Jahik
FRIASEASA SR S8 P A PSRN 1S AR 2R VA PR TR B, 75 21 T e 3h = 4 52 508 BRASTE M 45

I 5/ NVEIE BB 25 SR R 0 3 = SR 25 R AT T X bl aE 5 X L e A BR AR T 119 25 R B
FET 8 =l SR A5 AL EUBORISORG 38 M B R R AR 47 b S LR B far A R A RS I, 2
A 1T — R SO,

X 8 R REEREG BORIRATENE; LD RshEN; AR, sh=HS%R
hESYES: TU435 XEARERD, A

doi: 10.3879/].issn.1000-0887.2015.02.002

C1—

ARRAE Y e e FORIE T 19 22K, & B T 50 0 & 8 48 55 # R Hill (1959,
1978) " HIEGHE T A BRASE M, 44 T AR Ra e is shny ssm v b 31 T R S AR
ZH AT X A, HETTHE T T X Lagrange N AZF Euler W AR FUMERS , 45 HY T 4Pl A8 22 8]
AR IR SC 2R e R P, S0 AT (1980) 7 187 F Ak B4 HT T A BRASTE A BEAE LA B AT FRASTE i A )
KR, ZJE(1984,1992) RIS T Hill BLIE AE B4 7 2 vb i R T A BN g A B AR )
A 25 AR G5 A (RS TE [ 45 BEE S A BROCIL ) A48 T KA A AR IS | O 45
4 Biot 4IRS T A7 BROTHE T ; XI2E 4245 (2000,2001 ) 7™ 45 1 36 % 500 25 1 45 B AR
TESSAE B I T A BROC— S5 w6 B B A - TR H A Mohr-Coulomb ¥
AR APLIEE G5 , Jfl A ROcs 2] 750,

ASCHETT AR IR b 308 T A BRI BN ) AR SR JEAL T Green N AZFIAE 2
Kirchoff . 777809 L-D Ji RAE -4 55 & B2 pR B0 | ARS8 PEA R C R b dES TR T
FRAZ TE BT ASCRY SEEURS 958 1 AR RA A A 25 8 AT 2080 firp R s ek AR 8 AN 326 8 1 [ L, %o T3 g 43
SEARE IS A IR T ARG A R IT IR ER G ] T A BRAS T B SRS S A PR ey 15 8 T 96

« WTSHE. 2014-04-02; 1&iTHHEA: 2014-11-22
E&WH: EXRAKBAES(11362016) s 2 H H i 2ARLE BRI 4 (20123601110001 )
EERN . EEWI(1981—) , 5, FMEIE A JF, -+ GRRIES . E-mail: fx wxg@ 163.com).

128



* = 2l % % G 129
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BRASTES 5 S 5 S S0 £ el O T /I, RS S B Bl 0 2 bR
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Table 1  The soil parameters

soil specific density p moisture content v /% initial void ratio e

sandy soil 2.9 25 0.587

FElE 120 kPa i 2 0E{E 60 kPa AY3h =5l SZe45 AN 2 frR.
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F1 AR B, v ABAQUS AT AL 1 F A2 P UMAT ¥4 Fortran 2 5 1Y 4 #1L 7 F2 5] A H
ABAQUS X FE ABAQUS sitAEHR HiX (36) F1(37) SR s LA RHRY LA AR R AR RHEE LR
P, AT AR T AR A BRASTE A4S

3 = A BTN 3 BN MOEES RS 3 1 MR, B R A E 4 PR,
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Fig. 2 The dynamic triaxial test results
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4 4 ik

A SCAEA BRASTEHELR T |, 157 PR SRS Sk BRI 0 AR AT T 3h e a2 #r , 15931
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1) KB ECE T SR SIS L-D AR b SR B bk B i 278 AL e S il 1 b4
PR S B IR S 00 32 2k Y ASER R S0P BRI — 32 8 Ak M R AR A P IR R IR
B AR T LU RS AT A 0 S R I U OB PR R I S R A
R S G B o 2R VR 2 ARG 30 1 BE.

2) FIFH Fortran $4 3T L-D Jif R D] (AR 55085 98 M A M S 0 R 4L, 3 2k ABAQUS H
FIFHRERE UMAT fEZ 5815 ] A 3] ABAQUS H.2R FH Green 348 %5 2 Kirchoff 3 J74F Ky v 78
FIR A7 0 B, DEA T R A RS TE 43 R BROCAESEAAS 2] 1T 45 FRASTE A BB A 0L 45
S 3 5 /NS A B TS F R 3 =l S 25 SR L R I, A RS T BAS B i R g AR
S5 TN T o = sE i i 2

3) HATAT PR TT ST AR SR, Y Bl ) A R AR A A R AR g bl S B ARG S
AT R, B R AR B S R M S U, B R OR (B W, 5 1A BRIC I T & 1, 2 —
AN RS R Bh SRR A AR R A 98 1 1y A SR RRURIN [ S5 R 1 G — 25 U BIFE.
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Fuzzy Elasto-Visco-Plasticity Analysis of
Finite Deformation Based on the L-D
Plastic Flow Rule

WANG Xi-gang'>, FU Ming-fu'
(1. Center of Engineering Mechanical Experiment, Nanchang University
Nanchang 330031, P.R.China;
2. College of Resources and Civil Engineering, Liaoning Institute

of Science and Technology, Benxi, Liaoning 117004, P.R.China)

Abstract: To dynamically analyze the finite deformation of rock and soil materials, the Green
strain and the 2nd Kirchoff stress were used to describe their geometric nonlinearity. Through
introduction of a membership function into the yield function, a fuzzy elasto-visco-plastic con-
stitutive model based on the L-D plastic flow rule was built. According to the principle of non-
linear finite element, the numerical finite-deformation results corresponding to the dynamic tri-
axial soil tests were obtained, and compared with those traditional small-deformation results.
The comparison shows that the finite-deformation results were closer to the dynamic triaxial
tested results. Moreover, the fuzzy elasto-visco-plastic model well reflects the soil and rock dy-
namic properties under cyclic loading, and thus makes an effective way for soil and rock dy-
namic analysis, given its relatively simpler mathematical formulation and more convenience for
finite element programming.

Key words: membership function; fuzzy elasto-visco-plasticity; L-D plastic flow rule; finite de-

formation; dynamic triaxial test
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