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Influencing factors for unloading characteristics of saturated loess
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Abstract; The deformation and destruction of loess slopes have become a common phenomenon in the
excavation process. Different excavation rates will lead to different slope deformation characteristics. The
stress-strain characteristics, the development of pore pressure and the stress path of saturated loess under
unloading conditions are studied based on the unloading triaxial tests. The research results indicate that the
higher consolidation pressure and the larger unload rate will produce larger deviatoric stress and greater shear
strength. When the unloading rate is constant, the value of pore pressure at the initial stage of soil unloading
is negative. As it increases to a positive value, the growth rate of the pore pressure begins to decrease during
the subsequent growing process. The higher consolidation pressure produces the larger corresponding pore
water pressure. In the unloading triaxial test, the loess is characterized by strain softening and the shear failure
strain ranges from 1% to 3% . In addition, the higher consolidation pressure may result in the smaller shear
failure strain. When the consolidation pressure is constant, the larger unload rates will produce the larger
growth rates of pore water pressure and the smaller values of pore water pressure.
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Fig. 5 Curves among the deviatoric stress, confining pressure

and axial pressure with times under different unloading rates
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Fig. 6 Curves of deviatoric stress-strain under

different unloading rates

# % 2. 0 kPa/min } 10. 0 kPa/min fFLERK & 5134
Ja AU B R, TEFLBUK R
FH B B, ) 58 0N LR

RN YN

P9 Dy A [rl S 4 3 T 14

T B8 B AT R S

200

w
(=}

100

FLBRAK R F1u/kPa

w
[=}

A IE)/10 s
—— 0.5 kPa/min 2.0 kPa/min
- -- 1.0 kPa/min ----- 10.0 kPa/min

B 7 A [EEEEE T LK E -5 E X R 2k

Fig. 7 Curves of pore pressure-times under

200

W
=

FLERIKFE Sju/kPa

W
S

different unloading rates

’

) —— HEIEIEZ0.5 kPa/min

1. - - - HEE 2 1.0 kPa/min
4 I IH K2 .0 kPa/min

—-— I F10.0 kPa/min

0 2 4 6 8

1 1 1 1 1 1 1 1 1

10 12 14 16 18
1 %

B8 AEEHHERTAE-HEXRMLE

Fig. 8 Curves of pore pressure-strain under

different unloading rates
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