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Experimental study on degradation of tensile properties of
acid-contaminated loess by freeze-thaw cycles

LIU Hua'*, HU Peng fei', WANG Mengnan', LIU Nai fei''*, HU Wenle'
(1. School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China;
2. Shaanxi Key Laboratory of Geotechnical and Underground Space Engineering, Xi'an 710055, China)

Abstract; Considering that the loess area is subject to seasonal freeze-thaw cycles, and with the continuous
advancement of industrialization, the loess is invaded by a large amount of domestic sewage and industrial
wastewater, which leads to changes in the internal structure and basic physical and mechanical indicators of the soil
and the deterioration of the tensile characteristics of the soil, and affects the stability of the natural slope and the
site, this study takes Q, loess in Tongchuan area as the research object, and conducts indoor acid-contaminated
loess tensile strength test under the condition of indoor freeze-thaw cycles through investigation, ampling and
manual configuration of 4 different molar concentrations of hydrochloric acid, sulfuric acid and nitric acid. Based on
the test, the evolution of tensile strength of acid-contaminated undisturbed loess under freeze-thaw cycles is
discussed, and the coupling degradation results of tensile characteristics are further analyzed. The results show that
the tensile strength of the undisturbed acid-contaminated loess decreases with the increase in the number of freeze-
thaw cycles, and the tensile strength of the loess tends to be basically stable after 3 to 5 freeze-thaw cycles. The
results also show that the tensile strength of different acid-contaminated soil shows different characteristics with the
increase of freeze-thaw cycles under the same concentration. The establishment of a tensile strength degradation
model coupled with acid erosion and freeze-thaw cycles based on experimental data can provide data support for
slope stability in freeze-thaw loess areas contaminated by pore water and provide reference for geological disaster
prevention and control.
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Tab. 1 Basic physical properties
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Fig. 2 Particle distribution curve
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Fig. 6 Schematic diagram of freeze-thaw cycle process
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Fig. 7 Tension stress-strain curve of loess under the coupling of freeze-thaw cycles and sulfuric acid pollution
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Fig. 8 Tension stress-strain curve of loess under the coupling of freeze-thaw cycles and nitric acid pollution
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Fig. 9 Tension stress-strain curve of loess under the coupling of freeze-thaw cycles and hydrochloric acid pollution
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C=Cn+C,
A n MR WK E; AL AL By,
Co. AWESH, MELERIE .

B,. G,

B )RARN(2)R, w5375 Y 50K % +
PUhs o B 5 R B IE PR R E ) 56 R 5K
6, =(2.72—0.327n) + e (O103m 035N
0.694n+7.18
K n MR ; N HURMIEH IR
x®3 WESH
Tab. 3 Fitting parameters

(4)

A A, R*
—0.327 2.72 0.99
B, B, R*
—0.103 —0.398 0.944
C, C, R*
—0.694 7.18 0.903
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JE AR,

4 58
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