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Wetting deformation characteristics of undisturbed loess

under true triaxial stress-water path
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(1. Institute of Geotechnical Engineering, Xi’an University of Technology, Xi’an, Shaanxi 710048, China;
2. Shaanxi Provincial Key Laboratory of Loess Mechanics and Engineering, Xi’an, Shaanxi 710048, China)

Abstract: To study the wetting deformation characteristics of undisturbed loess under true triaxial force-water path, the true triaxial
apparatus with rigid-flexible-flexible loading boundary was used to carry out the true triaxial single-line humidification test of
undisturbed loess in Xi’an under different spherical stresses, intermediate principal stress parameters and stress ratios. The influence
of true triaxial force-water path on the humidification deformation characteristics of undisturbed loess was comprehensively analyzed.
The test results show that the relationship curve between the wetting volumetric (deviatoric) strain and the spherical stress presents a
three-stage of slow-steep-slow. When the spherical stress is in the second stage, the wetting collapsibility of the soil is the largest, and
a large wetting deformation can occur. At a certain stress ratio, the wetting volumetric strain gradually increases with the spherical
stress, and the increase of the wetting volumetric strain decreases when the spherical stress exceeds 200 kPa. Finally, the variation law
between the intermediate principal stress and each humidification strain is analyzed, and the calculation expression of loess
collapsible deformation considering the intermediate principal stress is given according to the test results.

Keywords: true triaxial test; undisturbed loess; single line method; graded humidification; collapsible deformation
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Fig.1 Main components of true triaxial apparatus
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Table 2 Parameters of wetting deformation model

RS H IR S H
Ko a, a, a, a,, B 5, B By o, ¢ ¢
AL —0.900 1.197 0.517 —1.644 -0.113 0.149 —6.124 1.977 —3.894 0.550 1.725 —0.613
SCHR 20 —0.081 0.229 -0.370 -1.378 —0.538 0.642 -3.339 2.000 -3.272 0.000 1.115 0.116
Sk 21 —0.405 0.564 1.116 —1.358 —0.083 0.105 11.01 —14.72 3.447 0.351 1.989 —0.800
5 & B g, AT RU TSR

ROTICT AR R AR B = i,
WEME I T T — BRI = R R Rk
WRIR MR, 20 DU T RRIMERR S py i)
Fonp o TR R B b 1 A RIRACT S, . LURR
S LR B B 2 B AT OB T

(1) EAHFIGIR RS, N AR AR 5 R N
JI SRR AR 5 N Ok R 2 R 3 AN
S BE: WA BL (p<<100 kPa), NAFHEINZEE
HEIBY B (100 kPa<p<<200 kPa), VA3 i 5 i
m, HARRERK: &ENER (p>200kPa), NAZ
B8 T 3 2 B PRI
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