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Progressive failure of sand and its numerical simulation

CAI Zheng-yin
(Department of Geotechnical Engineering, Nanjing Hydraulic Research Institute, Nanjing 210024, China)

Abstract: It is well known that due to the strain softening behavior, the strain localization along with shear band formation will occur

in the dense sand subjected to shearing under drained condition. In numerical simulation there are quite a lot of issues should be

solved, such as how to simulate the strain softening behavior of dense sand and how to avoid the divergence problem in finite element

analysis, and more over how to deal with the discontinuous of stress. The above mentioned issues are discussed in detail.

Key words: sand; strain localization; strain softening; numerical simulation

1 51 5

TERR PR b, BOE T AR I B A
& RUBY N [N A B HTBY R, XM R B A7 0] B
MM R A A RE. RERIBFIEE R, %
PRI I N BIY), HA R T ST AT B A J=) i BY
VIR, BEAE BT AR K, BYY)A b i) ARk AR
IARER T, AR A3 1) L AR A R R
P L ARIETEROR, s de T AR R By U R
AT, LRI LA R B D)y (i ik —
B RBEERWINN IS .

T AR Y AR JR A AN B D) 45 1R T AL,
VP22 F AT T RS IS 5 eI T, TER
TR R, FEQH: R XER.
eSS . Cosserat HLig, BTN AR HE 18
FAEESEME S . A AR, ) AL R A
MH BT T R, XL A s B
FEFSRTY b, Hrp VR 2 20 A R b i B N 2 250k
AR S, HARMEE 56 e e o [\,
Wk H: 2007-07-03
EF® A ZIER, 55,

E-mail: zycai@nhri.cn

ANE RN, X BY )1 T AT SR AN T
T AR G R, A TR AR R
RERZ E A b S L AR AR AR TR, EAT B D)y
TE R 7 BT A B IE BAT S b o

ik, —srE il R 2 B 7 ik it oA
JE Je i Ak 16 /% . Bouer A1 Huang! 45 BR 7T R 230 bt
T A B YAy (0 7= A2 AR AR S Z TR R
R, Hoopthrai RrE T almagiin. EHT
5 (PR L AR A A SRR, AR RE LE A s e i T
PRI JRRAR T A . X4 22 Ak i e I A5 R G
BT —IAHEK AR N BT Ll A e By Al
PG RGOS RE, BT T B0 T ) . 4% E R AN
ZEFARD T 1 PR S M A B AL E TR A 1)
AR TG o b TP N AR S5 R By
DIty 8 A B S AR A, 3R BUEsE T
BB T I N AR AR 2 S BRI R R A
SR o BFFEREH,  BYPIAT T S 1 L RS B )
G, BTG, EARI AR TERI S PR,
R BY Py b S FLAR I 1) AR R IIA Bk g, i 2L

1965 448, i, FERF G TR, MG E TR, TR OB TR 547 5 T (R 5 A%



53

FIEM: Wt AW HERSOAR KL A 581

A PRI AR E18. WEF0E R, BTREAA AN
e MRVEEL TR AR TAIRAES A I
KA

ANTC A A L A BT T AT R T A
RERE A HHBL— L8 ) AR SR ek (0, AR L
VAR AR BRSEALL Y ) 2 )P 2407545

2 Wb AR AR S SRR

— AR, BN IR RS AR Y AR AR
PEAT o X T8I DA 1 B FE A AL, — A
(1) DR 2 A A AT 0 R AR SR A R A T 1 A
IR o PRIRTUNE AR AR AR E 732 3 Ffr, BT
PR B AR AL AN 3 . X TP ki,
TEH RN )40, FAR A ZEERIN BY IR B 1h
M EH BTSSR KGO N AR AR 4 A 3=
PLAFE PN TTI, — Rl B 50 0 P A
FRB P 7- DAL SC ZR 2 Fn kA ks o — g
MATEHPIRSN T, LRSS AR R s
PR S &g | AR 5 7, 1 2 sl A28
2.1 NARKA &SRR

ST 1 Fs N AR AL ek, phEki Pl
B R &5 A XRFEIR LN ) 7 - AR y KR

=2t asr) (D
(a, +ayy)

Kt a ay, ay 3 DFRVEETES UG N )
AT AR LR, 5 ARIRA IR« VA 5
ATAH N (4 B BEARAT 5K o

Ty ———

=<0
"o Ym 7 _
) Ll
NN 1/ /4
S~ 1 &r
|
1 d>0 f<0

Evm p————— 2>

&V
Bl 1 BRIERINY J-RAR R R R

Fig.1 Hump-type stress-strain curve
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