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Preliminary analysis for the triggering of soil flowslide that
occurred in Zhongchuan Town following the 2023 Jishishan
M 6.2 earthquake in Gansu Province
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Abstract: On Dec. 18th, 2023, a magnitude 6.2 earthquake hit Jishishan Town of Linxia City in Gansu Province,
and caused an unusual mud sliding disaster in Jintian Village and Caotan Village of Zhongchuan Town in Qinghai
Province. The mud flowslide resulted in catastrophic consequences as casualties and demolishing and burying of
residential houses. Such large mud sliding phenomenon has not been frequently reported in historical earthquakes.
Through field investigation, it is confirmed that the underlain soil liquefied and triggered the disastrous phenomenon
which has already been termed liquefaction-induced flowslide. Nevertheless, the massive liquefaction-induced
flowslide is the first time been reported and verified by field evidence in recent 70 years. The investigation and
analytical results demonstrate that the underlain soil layer in the upstream area liquefied, triggering instability and
catastrophic flowslide, and the soil and water conditions in the flowing channel potentially accelerated the sliding. It
is deduced that liquefaction possibly occurred in many a place, that is, the sliding channel was suspected of
liquefying in various spots. The ground shaking intensity in the sliding area maintained relatively high, and that the

peak ground-motion acceleration was estimated around 0.4 (+0.1) g. The findings and investigation results are
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useful to help understanding the mechanism and process of the uncommon flowslide disaster.
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Fig.1 Mud debris brought by the liquefaction-induced flowslide in Zhongchuan Town
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Fig.2 Area affected by the flowslide and the flowing direction of the mud debris
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Fig.3 Disruption of the soil mass at the origin Fig.4 Soi mass was carried away
area where the flowslide started by the flowslide in the channel

Ca) A KXk (b) ZEMEHHER X
5 mEERRETRETEREY
Fig.5 Soil debris accumulated at the end of the flowslide

AN, 1 2 () H T 53 SH YL T O30 DX — N 25 0 T IRT 6 77 o B R A 41, 1A I 50K
W, FABFUK IR, MR 5 R R I SOk e p i b vb R oR g« Je i ” vhds (B 6 (a) ) o PEAT RAA, HIGR
S LB S TR R B YR Hh T K LA BELE e A i R U B i R K L T 9 A
(F6(b)) ., AR KNG, iz R W AR THEE , A B, @ e vs, —J5 w7 e
TR A ARG, 55— 5 TR AR R UG, R, TR A AR AR TR AN R R R R R 3R
R U

——

Ca) LT Dt DXL i) (O PB4 2 LA (b)) il [Z&‘iﬁ(‘?ﬁ?%%%éﬂﬁfi?ﬂﬁ)
Bo6 RURBREXERR

Fig.6 Turning spot of the flowslide that came from the origin of sliding and flowed downward
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Fig.7 Sand boil and the ejecta that observed in origin area of the flowslide
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Fig.9 Areas close to the flowslide but not slide
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Fig. 10 Current situation of flowing channel
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