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Development Density Zoning of Highway
Loess Caves by Fuzzy Evaluation Method

SUN Ping, PENG Jian-bing, CHEN Li-wei
(School of Geological Engineering and Surveying, Chang an University, Xi an 710054, Shaanxi China)

Abstract Loess cave developedin the loess plateau is a kind of unfavorable geo-hazard, and it has become the main
reason causing damage to the highway in western loess region. The formation of loess caves is not only relevant to
the engineering characteristics of loess itself such as collapsibility, disintegrative etc, but to many other geologic
factors such as geological structure, joint fissure, microtopography, hydrographic and climatic condition.
Moreover, engineering quantities and human activities along highways are the influencing factors in loess area.
Therefore the evaluation of development density zoning of loess caves is complex, random and fuzzy. Based on the
distinct analysis of all the influencing factors this paper studies the problem by fuzzy evaluation method. It is
found that the evaluation result is reasonable and reliable by comparing with practical situation, so it can be
applied to the prevention of cave hazards in loess area.
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Fig.1 Beaded Concave Caves Fig. 2 Pothole Created by Loess Hidden
on Terrace( Dingxi Guogouw) Hole( Wugi— Zhidan Highway)
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Fig.3 Pavement Collapse Created by Fig.4 Pavement Collapse Created by
Loess Caves( Huan Xian County) Loess Caves( Qingyang— Xi an Highway)
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Fig. 5 Development Density Zoning of Loess Caves in Loess Plateau
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Fig. 6 Loess Collapsibility Grade Zoning in Loess Plateau
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Fig.8 Loess Caves Developed Along Joint( Qingyang)

Fig.7 Caves Developed in Malan Loess( Gangou)
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Tab. 1 Loess Caves Developmental Characteristic on Different Morphogenetic Element
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Tab. 2 Grade of Influencing Factors
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Tab. 3 Statistics of Loess Caves Devel opment Density
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