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Abstract: The frequent landslides during freeze —thaw period have not only caused increasing social concern but also aroused much
attention among researchers. With frequent occurrence of landslides during the transition period between winter and spring, Heifang-
tai of Gansu is the priority for studying the seasonal freeze—thaw action. For the purpose of exploring the problem whether the ef-
fect of frozen stagnant water exists or not and revealing the mechanism of landslides induced by freeze —thaw action, a coordinated
monitoring network incorporating air temperature, ground temperature and real—time groundwater table was established. The moni-
tored data show that seasonal freeze—thaw phenomena do exist in Heifangtai. The phenomena can be further divided into yearly cy-
cling process which includes the partially frozen period in early winter, the totally frozen period in deep winter, the freeze —thaw
period in spring, the melting period in summer, and the daily cycling process which is caused by daily changes of air temperature.
The 1.0 m elevation of groundwater table due to the freezing of soils in the middle of the slope confirms the existence of the effect
of frozen stagnant water. The groundwater simulation reveals that the effect of frozen stagnant water causes the groundwater table to
rise by more than 3m at the toe of the slope and affects a horizontal zone by more than 30m into the slope. The results of slope
stability analysis show that the coefficient of slope stability before freezing is 1.19. After freezing, the stability coefficient is reduced to
1.09 if only the groundwater table rise due to the effect of frozen stagnant water is considered. If the reduction of strength of loess
after repeated freeze—thaw action is considered, the slope stability coefficient is reduced to 0.97. These data demonstrate that the du-
al functions of the effect of frozen stagnant water and cyclic freeze —thaw are the fundamental factors responsible for the frequent
occurrence of landslides during spring.
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Fig. 1  Statistical graph of the number
of landslides in Heifangtai



854 o oE IR

GEOLOGICAL BULLETIN OF CHINA

2013 4F

2 ORI AL -S UR A T K RN

FI BT F Hb DX — > 5l )30 P9 R
2t K BG4 B VR UL i LA R SR
L . AL B K R ) 76 R Rl 1] 9 A8 Ak A7
0, A3 AT FITE 718 VR 45 s 7K 808 /0N, DT
TR R AR e M
2.1 RiBRMBITWEE

P D7 s gL % X Oh R A R

A, BRI ZE R, W e IR O —

P20 8 S R 5 i K 800 B DN ) T s R T

Fig. 2 Monitoring cross—section of landslide
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Fig. 3 Installations of geothermometers at different depths
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Fig. 4 Schematic diagram of the installation of piezometer
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