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Tab.1 Classification of deformation and failure modes of geohazards in the county town of Daning
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Fig. 1  Distribution map of potential geohazards in the county town of Daning in the Liiliang Mountains, China
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Fig.2 Tensile cracking-pushing shallow landslide failure evolution mode:

(a) tensile cracking stage; (b) pushing breakthrough stage; (c) general detachment stage
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Fig.3 Shallow landslide on the western slope of Xingfu

gully in the county town of Daning
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Fig.4 Shallow landslide on the eastern slope of Xingfu

gully in the county town of Daning
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Fig.5 Slipping-compression cracking intermediate-to-deep-layer landslide failure evolution mode: (a) precipitation-dominant

infiltration and diffusion stage; (b) slipping compression stage; (c¢) tensile cracking breakthrough stage; (d) sliding failure stage
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Fig.6 Intermediate landslide on the eastern slope of Qiao gully in the county town of Daning:

(a) panorama of the landslide; (b) left scarp of the landslide
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Fig.7 Slipping collapse failure evolution mode: (a) slope toe exfoliation erosion stage;

(b) slope body concaving stage; (c) slope body rifting stage; (d) slipping failure stage
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Fig. 8 Slipping collapse on the eastern slope of Qiao gully

in the county town of Daning
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Fig.9 Slipping collapse on the back slope of the residential

compound for employees of a material supply company
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(b) slope body overhanging stage; (c¢) slope body rifting breakthrough stage; (d) toppling failure stage
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Tab.2 Risk assessment results of geohazards and their potential dangers in the county town of Daning
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Fig. 12 Zoning map of geohazard — induced risks per capita in the county town of Daning
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Fig. 13 Schematic of proposed risk management and control measures for geohazards in the county town of Daning
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the investigation and risk assessment of geo-hazards in mountainous

Failure Modes and Risk Control of Geohazards in the
County Town of Daning in the Liiliang Mountains, China

XUE Qiang, TANG Yaming, BAI Xuan

( Observation and Research Station of Geohazards in Loess Plateaw, MNR, Xi’an Center of China Geological Survey, Xi’an 710054, China)

Abstract; The county town of Daning, situated in western Shanxi which is part of the Loess Plateau in China, has
fragmented landform where geohazards including loess landslides and collapses occur frequently, severely restricting
urban construction and high-quality development. Based on a 1: 10 000 scale field survey map and statistical
analysis of geohazards in the county town of Daning, failure evolution modes of the geohazards were summarized,
and the geohazard-induced property risks and personal risks were quantitatively assessed. There were 29 geohazard
sites developing in the slope sections of the county town of Daning, these geohazards were mainly loess landslides,
soil collapses, and rock collapses. The loess landslides occurred largely in two failure modes, “tensile cracking-
pushing shallow-layer failure mode” and “slipping-compression cracking intermediate-to-deep-layer failure mode” .
The collapses occurred in two failure modes, “slipping failure mode” and “toppling failure mode”. The geohazards
in these 29 sites resulted in annual property losses ranging from RMB 1.6 to RMB 58 590 and annual death rates
per capita varying between 2.205 x 10 ~° and 2.736 x 10 ~*. Based on the slope deformation failure modes and the
risk assessment results, corresponding risk management and control measures were formulated for the geohazards in
the county town of Daning, including relocation and avoidance, building a professional monitoring and early
warning system, and geohazard prevention and control engineering. The research results provide a technical

demonstration for the investigation, assessment and control of geohazards risk in mountainous towns.

Key words: loess geohazard; failure mode; risk analysis; Liiliang Mountains



