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Localization of soil deformation depending on UH model

HU Jing, YAO Yang-ping, LUO Ting
(School of Transportation Science and Engineering Beihang University, Beijing 100191, China)
Abstract: The phenomenon of strain localization widely exists in both laboratory or field tests on over-consolidated clay or
sand. The deformation of soils when failure occurs, often localizes in a narrow zone, and the strength of the failure plane cannot
be reached at the same time. The overconsolidation ratio, mean pressure, friction angle, temperature and strain rate are the main
factors to increase the strength of soils. However, some factors may bring negative influence on soil stablity while increasing
the strength of soils. Thus, based on the UH model (unified hardening model), the theoretical solution is used to analyze the
phenomenon of bifurcation under plain strain. The impacts of the over-consolidation ratio, mean pressure, critical state ratio,
temperature and stain rate on bifurcation strain are systematically studied and further discussed. Same conclusions are drawn in

the numerical simulations of stain localization by using the finite differential method under the same condition of plain strain.
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Table 1 Parameters of saturated Fujinomori clay
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Table 2 Mechanical parameters of pressure plates and interface
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Fig. 2 Infulence of overconsolidation ratio on bifurcation strain of
soil under same mean pressure
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Fig. 3 Infulence of overconsolidation ratio on bifurcation strain of
soil at same preconsolidation pressure
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Fig. 4 Infulence of M on bifurcation strain of soil
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Fig. 5 Infulence of temperature on bifurcation strain of soil
3.4 NTERMNSTXNMEHFIN

AR, AR R AR A PN . R TR
0 I R S DN AR ) 3 B AR AR
ATLEG AR IR VEA R B R 2806 A5 18 AT 70T

BeADT- 45 UH BERY R BEA L5 T N IR TR RN ) 5%
w7, ST RN R 2 SR G R, BRI T
% FEIN IR ON ) UH A, A EESIMRRERY, AU n 1
TARIIR I S5 R E g — DS W LA AR AR
KN AR ZRGN, AL B =0.004, HRSHEHE
1 —8 BHUSAEC, A1 HNAZ R IEAT AR
i, WSROI, BER K AR,
A5 N (196.0 kPa), i i A v A4
FERRAAAR, B i 4 R A 6.

1401
135} e
130} .
&
g 125 OCR=12, HiFE196.0kPa
------- FAR BRI
120+ — — - - RIAFE150%/h
— - — - NiAEZR50%/h
115f NEBE#E30%/h
x  HXR
110 . . . )
0 0.05 0.10 0.15 0.20

6 TR TIRSXEZERIF M
Fig. 6 Infulence of strain rate on bifurcation strain of soil
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