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Table 2 Particle size composition and particle division of Xi’an loess
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Fig. 2 Particle size distribution curves of Xi’an loess
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Investigation on the influence of freezing-thawing cycle on the
permeability coefficient anisotropy of loess

ZHAO Qian', SU Lijun®**, LIU Hua'’, YANG Jinxi'

(1. School of Civil Engineering, Xi’ an University of Architecture and Technology, Xi’ an 710055, China; 2. Institute of Mountain
Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China; 3. CAS Center for Excellence in Tibetan
Plateau Earth Sciences, Beijing 100101, China; 4. University of Chinese Academy of Sciences , Beijing 100049, China;

5. Shaanxi Key Laboratory of Geotechnical and Underground Space Engineering , Xi’ an 710055, China)

Abstract: In order to reflect the influence of freezing-thawing cycles on the permeability coefficient anisotropy
of undisturbed loess and the permeability differences between undisturbed and remolded loess, Q, loess samples
with obvious anisotropy were collected from Xi’ an. Triaxial permeability tests were conducted to analyze the
change law of permeability coefficient of horizontal and vertical undisturbed loess and remolded loess varying
with initial water content, freezing-thawing cycles and cell pressure before and after freezing-thawing cycles. It
can be obtained that before the freezing-thawing cycle, the vertical permeability coefficient of undisturbed loess
is 2x107° ~ 18%x10™° cm-s™', while the horizontal permeability coefficient of undisturbed loess and the permeability
coefficient of remolded loess is 0 ~ 4x10° cm-s™. After the freezing-thawing cycles, the relationship curves be-
tween the permeability coefficient and the initial water content of the horizontal and the vertical undisturbed loess
and remolded loess present different characteristics of gradual rise, parabola form and gentle change. However,
with the increase of freezing-thawing cycles, the permeability coefficients of the horizontal and the vertical undis-
turbed loess and remolded loess shows an increasing trend of order of magnitude. Moreover, the ratio of vertical
to horizontal permeability coefficient (k/k,) of undisturbed loess decreases from 4. 38 to 0. 90 gradually, which
can be seen that the freezing-thawing cycles can not only improve the permeability of loess significantly, but also
strongly weaken the anisotropy of loess. By comparing the correlation between cell pressure, permeability coef-
ficient and porosity, the results show that there is a negative linear relationship between the porosity and cell
pressure of the undisturbed and remolded loess. It can be explained that the change of porosity is the main reason
for the change of loess permeabilityby an exponential rule of permeability coefficient and the cell pressure, as
well as the similar variation curves of the permeability coefficient and porosity.

Key words: undisturbed loess; remolded loess; freezing-thawing cycles; permeability coefficient; anisotropy;

porosity
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