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Preliminary analysis on the failure process and mechanism of the
August 28 collapse in Nayong County, Guizhou Province

XIAO Ruihua', CHEN Hongqi', LENG Yangyang®, WEI Yunjie', WANG Wenpei'
(1. Technical Center for Geological Hazards Emergency of MLR, Beijing 100081 ,China;

2. Guizhou Institute of Geo-environment Monitoring , Guiyang , Guizhou 550081 ,China)

Abstract: A rock collapse with volume of about 6 x 10° m® occurred in Pusa village, Zhangjiawan Town,
Nayong County, Guizhou Province on August 28, 2017, causing 35 deaths. A preliminary study on the failure
process and mechanism of this disaster is conducted in this paper by a series of emergency investigation,
failure evolution reproducing and engineering geological analysis, aiming at a better management of the
problems induced by this collapse and prevention of similar disasters in the future. This study suggests that the
collapse mainly occurred in the limestone and siltstones layers which belong to the Yelang Formation of lower
Trias. Due to the structural activities and unloading effects, the sub-horizontal strata have many steep joints
which are parallel to the slope surface. Because of the long-term gravity and weathering effects, the corrosion
funnels and subsidence are developed, and the fissure zone and subsidence area are formed. By reproducing
the failure process, it is shown that the collapse can be divided into five stages as follows: (1) deformation
and collapse of the subsidence area; (2) local collapse of the slope surface; (3) complete collapse; (4)
impacting the ground; and (5) formation of debris flow. According to the deformation and movement

characteristics, the collapse area can be divided into four zones; (1) the source zone, (2) the collapse
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deposits zone; (3) the debris flow zone; and (4) the deformation zone. Influenced by rainfall and mining

activities, the deformation of the upper rock mass and soil are enhanced owing to the extension induced

subsidence area as well as the lateral wedge splitting effects of the water, therefore the rainfall played an

important role in the occurrence of this collapse. In addition, the risk of high-speed debris flow should be

studied based on the investigation, evaluation, monitoring, warning and prevention of high collapse.

Keywords: collapse; debris flow; subsidence zone; wedge splitting
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Fig.1 Image after collapse in Nayong
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Fig.2 Engineering geological map of Nayong collapse
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Fig.4 Images of collapse process (side-view)
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Fig.5 Images of collapse process (front view)
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Fig.6 Zonation map of Nayong collapse
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Fig.7 Image of source area and the deformation zone I
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Fig.9 Stereogram of main structure planes
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