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Effect of initial solidification stress on shear failure characteristics of
loess under the plane strain condition
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Abstract;In view of the large number of plane strain problems in loess engineering, more studies have been
carried out under the condition of isotropic consolidation, but it is not consistent with the actual stress state of
the soil. The true tri-axial apparatus after plane strain modification is used to simulate the actual stress state of
the soil. Through the initial loading plane strain tests under different initial consolidation stress ratios,
moisture content and confining pressure of the original loess, different initial consolidations are revealed. The
influence of initial consolidation stress ratio, water content and confining pressure on the strength
characteristics of intact loess is discussed and the change law of intermediate principal stresses during failure

are summarized. The results show that the strength of intact loess under anisotropic consolidation increases
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with the increasing initial consolidation stress ratio, and is significantly greater than that of equalized
consolidation. The strength of intact loess increases with the increasing initial consolidation stress ratio, and is
significantly greater than the isotropic consolidation. The shear strength and the p and ¢ at failure decrease
with the initial consolidation stress ratio. The decrease of water content increases, and the degree of damage to
the primary structure of the soil increases with the increasing initial consolidation stress ratio, which reduces
the cohesion. When the secondary structure forms the compaction of soil particles, the internal friction angle
increases. The intermediate principal stress at the time of failure increases with the increasing initial
consolidation stress ratio. The intermediate principal stress coefficient at the time of failure ranges from 0. 15 to
0.45. The effect of consolidation confining pressure and water content of the intact loess under the plane strain
conditions on the intermediate principal stress coefficient is obvious. The research results will further improve

the plane strain test research of intact loess, and can solve the problem of loess engineering construction under

the plane strain conditions, and also provide test basis and theoretical basis.

Keywords: plane strain test; initial

principal stress

H A TE R E PSR T, T AR ) R AL (5
M AR S BT S K T A P R A P S 2 X
SEBR TR — S . WK I B LA A
IS T AR B TSI AL U SR S TR O B ) R A e i 6 TR
TFL S0 A 0 — 7 TR R R 23 O K
TAREA SRR X H AT, % EUIR A 9 PR gE 3
LB O IR B S AR oy 1Y 5 TR
(52 B5 2 RIS R ARAE , LI 7 %A% R HG BE 97 4R 25
) B 7E 4 2 B - F SR B S R L P AR AT
5 & W] - A1 TR %7 A I 25 1) 445 81 I A 48 KT S,
AT B 5 X AR D TR A R T =
SR B B S VA AL LR s i R I T B R T o
R g o R R 8 R A T G A S B ST A
ST IR A A% AE T T B 5 B TR = IR A
S R T b R AT TR A A R R
T 57 745 188 1) 0 B B BT 9 3 5 o o 0 A SR
W HEAT T8 2 S TR 00 S TG R B 1 g i 2
B, 48 TR A B S T 6 7 B L) 8 R R e R
A — BRI 5T A A S T2 1] 45 - T 7 8 i 9 1
B2 SR E L B T AR, b RS T 7 L
A TR A A b U2 B B KT K, b B e &b
T T [ 45 5 1R A o AR TR ER R 1R A R TR R
7 B AR B 2 %k B R P A — AR (A
fii JE [ 45 4% #F F /Y S 0L A8 I B BT 58 O R i
RN R o O Y T R DA A B ol N e o
JE SRR E B A SR R R . B, A A R
I3 G 107 3 4R 25 2% A R, IF R A s 11 4 1 - TG 7 A
R, 35 75 S 17 B A8 R 5 N T B AR A R B R R

consolidation stress;

intact loess; shear failure; intermediate

JE R . AR S0 o R R R A =
HEAT D [ 45 26 4 7T SF T 07 A2 3 38 F 5, 4 7 JRUIR
i NIRRT 87 R N1 S SO AP LG R SO A
T3 Z B 2 A R, BIF 5T 45 R nT it — 2 5E 3 JEUIR B
B S TR AR A 6 F 5, O BTl XA T 4R
A 50 K 4 A S S

1 {BEHE

PR TR B T A ) 0 R o v, LA
P22 A& B AR RO 3 £, AR s dr n 2 1
R

x1 BELWEMERER

Table 1 Physical parameters of intact loess
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Fig.1 (o, —0;) — ¢, curves of intact loess under different initial consolidation stress ratios
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Fig.4 Strength failure line on p-g plane under different moisture content
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