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Abstract: By summarizing years of theoretical research achievements gained by the author and his research team members, the
analysis methods to study the instability and behaviors capacity of soils were concluded from two aspects, sands and saturated
soft clays, respectively. Under drained loading conditions, the deformation of dense sand may accompany with strain
localization before reaching the plastic limit, but that of saturated loose sand may accompany with diffusive instability. The
phenomenon of strain localization in plane strain tests and true triaxial tests of sands was studied by the bifurcation analysis
based on the three-dimensional non-coaxial plasticity theory. Further, the strength properties and strain localization of
anisotropic sands were analyzed, including the strain localization analysis using a state-dependent constitutive model for sands.
In addition, the feasibility to overcome the mesh-size dependence problems with the homogenization procedure and the
non-local regularization was explored in the finite element analysis. By using the state-dependent constitutive model, the
elasto-plastic finite element procedure accounting for the strain localization of drained sands and diffusive instability of
saturated sands was proposed. For the saturated soft clays, a simplified formula for calculating their anisotropic undrained shear
strength was put forward based on the critical state theory, and the undrained shear strength degradation was also predicted
according to the plastic strain accumulated during cyclic loading. Additionally, a rational static and dynamic finite element

analysis method for analyzing the saturated soft clays with low

permeability was proposed, which effectively solves the HEWE: HEALTHER2I AT (50825803); [ H AR
problem caused by the incompressible condition. The upper &IH (11372228, 51579177)
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bound limit analysis theory was applied in analyzing foundation stability problems considering the strength nonhomogeneity

and anisotropy of saturated soft clays. Furthermore, the fictitious loading upper bound limit analysis approach for undrained

soft clay, through which the ultimate bearing capacity and load-displacement relationship can be obtained simultaneously, was

also proposed. Besides, the elasto-plastic finite element method and fictitious loading upper bound limit analysis approach,

which are capable of analyzing the degradation of the ultimate bearing capacity, were formed. The established analysis methods

will serve as important means in estimating the ground stability and bearing behaviors of both the sands and saturated soft clays.

Key words: sand; saturated soft clay; soil stability; bearing capacity; analysis method
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Fig. 36 Distribution of plastic shear strain
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respect to cycle number

e IR B ARG IEYE Tresca BERAFAEINA L, 1R
i) [m] 1 AR AP HE D T 5 TN T DS RO LA TE A AR 1)
SO, SRATAES IS B AL HE A AR R A
HIEIES R N BN o W NSO B S s [ TR
IR ABAQUS W E R EHEIAY, A4 RHAI L i)
S50 LRI P R4 7 USDFLD 37748 52 8. b
T IRUEIZA MBI TR 280 T SRR AR 3 47y
DA ek, #Sha ", Huang 25U MR H T HET
AELe Mz B A HE I AR LA ARG AR FR g9 A, JF:
%t Poulos! XU F G AAE ] FHRIES L Akl 1g
PSRBT TR, Bk 1 VAR A B

X HLIAHE— 2550 Zhang ZEM O HLAT Kaolin 1
T PR A AR A 0 38 2 O R R R 6 0 A T — i 5
PEAT BRTTREAN, o ANHEZK 95 82 5546 Z 50 m FE T LA T-bar
PRI BE NI o 18] 50 47 BRITIEAF 3 1) A AR A
PR IEAE S AETUKY S 189 SRR B R &,
T 5 RH R BB 25 SRO6S AT LRI — 2 (R R A
— 5. & 51 AR R P A BRI AT
BN RIEIA G HETACF BB S 1 Py IEEBL S B3R K
MRR.
2.4 EHREZEFEEMRF L HEREES

XA FE IR AR R A L PR AR s R A BTk
Z IR TERAS,  BA AR R 3 H b B S A PR B TR 5
Fo BIRIX 2 NHR A ERERFERL, TSR Pk



20 ot TR R

2016 4F

¥eal) RAETL R A RE A W BBy Plish X
ISR, AT Rl “ it RN
Jit, AR ERRFASEHUIIE T, B X R A
SICIUMGE o B e S 5 1, I AR A A B B X
AL T T ARAAS T 7 B S L (R RN o X T
W RN sear— SR SUB BT VI, BT eSSy
TRAT R0 B B AR S ) 2 HUAHE S 5o 8
o Ty E IGO0, A1 RS RE 2 AT RAB A U,
(EL I B A A2 28 (0 175 0L ) W7 8 4 D 12k A PR A5 1) 2 3k
N N T ERm RSN E R AORSRE, T RURATEL
{E BRI, B2 Bk b FRIEAIRR FR 2> #r 41 PR
Tike MR IE SR UL, BT BRI 45 5 A E
A2 AT LA A PR

201

TEERIRE REE AR
16+ 0.125 D —a— —o—
0.25 D —— —o—
12+ 05D —h— —o—

ﬁmﬁﬁp/(l)l‘cu,av)
oo

[ 50 #EToUR 1 IR TR A 2
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Fig. 56 Modified mechanism of basal stability of excavations
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Fig. 59 Effect of non-homogenity coefficients on safety factor
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