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Experimental analysis of horizontal frost heaving
force of loess in Lanzhou City of Gansu Province Area

ZHANG Zheng, MA Xuening, ZHU Qiyou
(College of Civil Engineering, Lanzhou Jiaotong University, Lanzhou, Gansu 730070, China)

Abstract: In order to study the variation of temperature field and horizontal frost heaving force during the one-dimensional
freezing and melting process of loess with different water content, the one-dimensional freezing and melting test under closed
system was carried out on the loess from Lanzhou Area. The results show that the cooling process of the soil can be divided into
four stages. The temperature drop rate of the soil at each depth is faster when the temperature is frozen. When the temperature
drops to 0.4 °C, the cooling curve shows a turning point, and the depth of the soil decreases. A plateau that is nearly parallel to
the abscissa; the temperature of the soil at each depth is slower at the late stage of freezing. The maximum horizontal frost
heaving force changes little along the soil depth, then increases to the maximum and finally decreases. The maximum value of
horizontal frost heaving force changes obviously with the water content. The higher the water content is, the greater the
horizontal frost heaving force is, while the other values are less affected by the water content. The maximum value of horizontal
frost heaving force appears at the relative depth of 0.6 to 0.8.
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Table 1 Basic physical properties of loess
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Fig. 1 Schematic diagram of the testing system
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Fig.2 Physical drawings of the test facility
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Fig.3 Variation curve of temperature

ok B AT R K T i s/ - B R ) — 2P IR, K
VR T B L SR A L KRR A
WK FEEFRTEN 12 cm AAY A4S 150 h
Jei T4 K ZRAK 7, KSR K T Sz kg i ot
IR RAE, URES 260 h 2 J5 KF- R K 188 5 2R /N

AR R AR fb R B, DR — AN VR A 22 i v K S
TRk 1R AR IR S R 4 A IX B O KRR EE#E-0.6 C LU
A A KO K T @24 AR B R REF]-0.6 °C
B AT VR i T FE AR K, 25 A B e B — L

(c) KK 20%
B4 KEFRMKDBEEETH L

Fig. 4 Variation of horizontal frost heaving force with the temperature
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Fig. 5 Distribution of horizontal frost heaving force along depth
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Fig. 6 Time-horizontal frost heaving force and temperature
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