24 55 5 1 vl +
Rock and Soil Mechanics Oct.

2003 410 H

V2 2 Vol.24 No.5

2003

SEHS: 1000—7598—(2003) 05—0696—05

AL B AR AR E R

it B B

Nk, FEk, HEE, F R

C RS A E TREREFURT, Y195 M 210098 D

W MU i ZEBIVIHUA IR K S i VB s i, S T R R U S R, RO
A (AR TER UL 23 A A AR B LB — 2R SRS PR BT DI LR o 320 St i P B R R0 22 B B DL SR PSR mh R L B LR
BT Tai 2 EBTUIHUABPERAE A HIE IE Masing #ENIREROURE UL BY W 75 - A2 G A IRl E EL I S8 R 2. i K
I TERL, B TR IS ES ) BRI R, B B (S BRI i T A N Ao i T2 LB IRt
I RS RAD S AT A N TN Bl e ) 5 I SRR, NIRRT 545 A X I 4 SR A L 1) — b

x B W 0t MR itk 2P0 DS T
FESHKE: TUA4LL SCERAR RIS A

Multiple mechanism boundary surface plasticity model of
saturated sand and its test validation

LIU Han-long, FENG Tu-gen, GAO Yu-feng, FEI Kang

( Research Institute of Geotechnical Engineering, Hohai University, Nanjing 210098,

China )

Abstract: According to the characteristics of lai’s multiple mechanism plasticity model and boundary surface plasticity model, a

multiple mechanism boundary surface plasticity model of saturated sand is established. The concept of multiple mechanism is used as

a vehicle for decomposing the complex mechanism into a set of simple shear mechanisms defined in one dimensional space. Each

virtual simple shear mechanism is simulated by boundary surface plasticity model in the virtual stress and strain space, with which

the complexity of getting the scale parameters when each virtual simple shear mechanism is simulated by the modified Masing’s rule

in Iai’s multiple mechanism model is avoided. According to a lot of test data, a relation between the liquefaction front parameter and

normalized shear work is presented. The effective stress path is well modeled by several parameters. The effect of rotation of

principal stress axial directions and large shear displacement of sand in the earthquake induced liquefaction are taken into account at

the same time in the model. The computed results are consistent with the laboratory results.
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Fig.1 Schematic figure of liquefaction front
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Table 1 Parameters for the model

" Fuji WMFARD Fuji Ji] & 4»
5 X SR S
D, =47% D, =75%
K, /kPa 270 500 366 800
G,./kPa 103 700 140 700
b 0.72 0.84
k 2.65 12
sin ¢; 0.87 0.91
sin ¢, 0.42 0.42
h 0.08 0.32
n 0.45 0.4
K¢/ kPa 2.0x10° 2.0x10°

Ty / (= 0'm) = 0.229

D, =47 %, Ky=1.0

—0'm =98 kPa o
-

Y

sy 4~

(a) M1

0.4

TXJ./ (= 0'm0) = 0.229
D =47%
— 0y =98 kPa

(b) Wy — W AR £k

B3 FARPTEERHHBYSCHG N ) BRI ) -3 4%
REEEE (Ishihara, 1985 4F)
Fig.3 Stress path and stress-strain curve for loose sand
obtained from the cyclic torsion shear test (after
Ishihara, 1985)
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