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Long-runout characteristics of the Yongguang 1 loess flowslide in
Minxian County, Gansu Province

WU Weijiang, WANG Guoya, ZHANG Guoxin, FENG Letao, YAO Zhengxue, SU Xing
(Geological Hazards Prevention Institute, Gansu Academy of Sciences, Lanzhou, Gansu 730000, China)

Abstract: Flowslide in loessic regions, characterized by their elongated shape and tendency to slide and accumulate along
channels or gentle hillslopes, frequently lead to devastating and unpredictable disasters. The Yongguang 1* flowslide in Minxian
County, Gansu Province, caused by the Minxian-Zhangxian M6.6 earthquake at 7:45AM on July 22, 2013, claimed twelve
lives and had a volume of approximately 23x10* m®. The landslide had a vertical difference of 175m between its front and rear
edges, a total length of 1 030 m, and a ratio of 0.17, classifying it as a long-runout landslide. This paper explored the
characteristics of the sliding process and the sliding velocities of different portions of the flowslide through field survey and a
comprehensive analysis of the observation data of the sliding process, while also analyzing the sliding mechanism. Triggered by
earthquake, the runout process of the flowslide has been affected by local terrain. The flowslide experienced two complex
sliding stages of acceleration and deceleration. Initially, the landslide slid as a whole in the front platform area for 50 to 130 m,
and then the front sliding body with an volume of about 6x10* m* continued to slide along the front channel for 740 m, resulting
in a maximum runout distance of 870 m. The entire sliding process lasted about 7 hours, with a maximum sliding speed of

approximately 10.6 m/s, and an average sliding speed of 0.034 m/s. The formation of the Yongguang 1” landslide was
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influenced by the coupled effects of seismic activity and early-precipitation. The earthquake, preceded by heavy rainfall, led to

infiltration and softening of the soil. During the sliding process, the high water content in the sliding zone generated high pore

water pressure, and in some cases, liquefaction occurred. The channel-shaped topography and low permeability of the sliding

zone soil caused a very slow dissipation of pore water pressure, resulting in a significant reduction in frictional resistance in the

sliding zone soil throughout the entire sliding process, with a noticeable velocity-sustaining effect. These factors are the primary

reasons for the long-runout of the Yongguang 1* landslide.

Keywords: flowslides in loess; long-runout flowslide; pore water pressure; liquefaction
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Fig.1 Seismic intensity and structural background map of the July 22 earthquake in Minxian-Zhangxian earthquake

2 EURYHE

2.1 HHESARREE

A VU 3B AVE T e LA ) 1 B 7k S A Ik b 3 3 £
BRI WA A 4.2x10% m?, P JRE 5 m,
SR 23x10% m®, WA B E R S 2L W 4L, R
SRR, R AL R 7227 0% L B R
K HRIZ Bl KEHERE T3 A 0 X, R 8
FRPE, B 12 AT, BT 4 6x10° m® HHiAIE A
AU i b 1) 8 B8 28 1 /INRL ), e ) b A 2 Y 3 G
PRV HI I IR W AR, A& EAA 1 S A2 /1

Mikh ., WK RE 1030 m, WG % m 240 2702 m,

WA B FREZ) 2 527 m, WG4 m 25 175 m, T 0TS %
BESHEERSKEZ(HL) RN 017, /N 0.33, JF& T
.

VIS (e R ATV -F/S
(B2, #3) o ARIEIEEIEA | HEBURRIE R S 305, B
TE Y43 SR VR DX — 1 5 HE R DX X — YA 38 HE R X

SR Y LAY

PR (] 4) .
2.2 WX —F&HERXEE
HIRIX —F A HERX o 3B (E S, e

BT, LK 290 m, R PE 58 75 ~ 110 m, T f124
2.76x10° m?*, SEXJEFE 6 m, HERUAFIZ) 17x10* m®, F 1
J71A) 210°,

YR 2k R 2702 m, BY AR L 2 645 m,
2557 m, P 13°, ISR RCBE, P E 18°4
T ERELE, W REZ 6°, HFEIL T EEY) 180 m HYF- 6, 2K
JEVUAEAT R BEH X, HiRZ T Se ik L BES B
T 3l SO Ve i i VR X, = W 3 i o7 T 8
4 5 A e BT W AT SE R - B
XRHEMER ., mK 2 fE 3 AT FH, Eshad i, ik
[ia) 2 00 b T2 A AR ) R TR B i DX HORHE AR, B i 2
150 m, %% 20 ~ 40 m. 5 3 ~ 5 m By, AR 7 10 5
SJ7 T 2, TR o T S P bR R K
25 130 m. F& 50 m. ¥ 3 ~ 5 m, [] B 5B A O A3 M,
HH B Pk MaE R T . B S A N 25 5



6 - Hh T B S B R oA AR

2 KERIIESTRGE
Fig.2 Orthophoto image map of Yongguang landslide
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Fig. 4 Engineering geological cross-section of the Yongguang 1 landslide
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Fig. 5 Sliding source area of Yongguang 1” landslide:platform accumulation area
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Fig. 12 Dynamic triaxial test curve of the sliding soil
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Fig. 13  Vibration-induced liquefaction in the saturated sliding mass
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