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Mechanical characteristics of plane strain unloading conditions with
different initial states
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Abstract: For the plane strain unloading issues in loess engineering, the lateral unloading plain strain tests on the loess with
various initial states (intact, remolded and saturated) under different confining pressures and water contents are carried out by
using the modified true triaxial apparatus. The stress-strain evolution, intermediate principal stress characteristics and strength
characteristics of the loess with different initial states under unloading stress path are revealed. The study shows that the
stress-strain relationship curves of the loess with different initial states exhibit ideal plasticity under low water content and low
confining pressure, and change from weak one to strong one with the increase of confining pressures and water contents. The
different initial states of the loess have great influences on the evolution characteristics of stress-strain relationship. The
stress-strain curves of the intact loess are the highest, followed by those of the remolded loess and saturated loess. The higher
the confining pressure and the lower water content, the greater the slope of the initial tangent, the higher the stress-strain curve
and the greater the soil strength. The intermediate principal stress and the intermediate principal stress coefficient of the intact
and saturated loesses first decrease and then increase, with a large attenuation range and a small growth range. The growth
range of the intermediate principal stress coefficient is greater than that of the intermediate principal stress. The intermediate
principal stress and the intermediate principal stress coefficient of the remolded loess first decrease and then remain stable.
Under the plane strain unloading, the cohesion and internal friction angle of the loess with different initial states decrease
approximately linearly with the increase of water contents. The influences of different initial states on soil cohesion are
significantly greater than those of internal friction angle. The intact loess forms obvious lateral slip failure along the shear band

under low confining pressures and low water contents, and the lateral dilatancy failure occurs under other conditions.
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Fig. 1 Stress-strain curves of intact loess under different confining

pressures
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Fig. 2 Stress-strain curves of intact loess under different water

contents
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Fig. 3 Stress-strain curves of remolded loess under different
confining pressures
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Fig. 4 Stress-strain curves of remolded loess under different water

contents
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Fig. 11 02-e1 and b-g1 curves of saturated loess
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Fig. 12 br- o3c and bs-w curves of intact loess at failure

M 12 ATLUE Y, P EN A EN R AE R, RS
T BEIR I (1 T N ) 2 M A [ 45 B s R 4 K T
Ko HUERTERT BEE SRR, RS,
ERUEE R g5 o [ 445 Rl BB TR IS o 3 7 7 ) i 22
KFEKE,
5.2 EBHRIWIFHDENNSHSH

R P I A AR ORI PR N T 2
K i % B A S R R AR, B 13 s

101
08
0.6 /5
= ] B °© A
04 4
o]
E 17%
o ()
02 o 21%
A 24%
0 1 1 1 1 1
100 150 200 250 300 350
03, /kPa
1.0
08}
06 :\\}\\
< * ‘ v
041 4
] [ ]
= 150 kPi\.
02l ©200kPa
A 250 kPa
v 300 kPa

%2 14 16 18 20 22 24 26 28
wl%

13 EERLT RN EN NS HFERE o3 70 w ELEILE

Fig. 13 bro3c and bew curves of remolded loess at failure
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Fig. 14 Change laws of strength parameters with water content
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Fig. 15 Change laws between strength parameters with initial state
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