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Fig. 1 Distribution of karst collapse in Shandong Province
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Fig. 2 Relationship between karst development degree and karst collapse distribution in Shandong Province
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Table 1 Amount of karst collapse in different strata and lithologies in Shandong Province
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Fig. 3 Relationship between burial conditions of soluble rock and karst collapse distribution in Shandong Province
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Table 2 Statistics of karst collapse with different soil thickness
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Table 3 Statistics of distance between karst collapse and geo-

logical structure in Shandong Province
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Table 4 Statistics of the number of collapse sites and distances

to geological structure near Tai’ an City
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Fig. 4 Histogram of karst collapse in Shandong Province in dif-

ferent months
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Fig. 5 Relationship between karst collapse and atmospheric precipitation, water level and mining amount in Shiliquan sector
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Table 5 Statistics of distances between karst collapse and sur-

face water
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Fig. 6  Cluster karst collapse in Tushan village

3.1.1 E=RIRER
BSR4 Bl TR 8 B 18 i sl B oK &

B /D T KR AL T AL B e TR DA, K R

IKAS T K, B8 5 )2 T EER e sy awhivE 1, %

E7 FREMBRELERBHE
Fig. 7 Karst collapse at low-lying places of Yinjiazhuang village
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Fig. 8 Schematic diagram of vacuum erosion process
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Fig. 9 Schematic diagram of subsurface erosion process
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Distribution and genesis of karst collapse in Shandong Province

FENG Yawei'””
(1.Shandong Lunan Geological Engineering Survey Institute (the second Geological Brigade of SDGM) , Yanzhou ,Shandong 272100, China;
2.Key Laboratory of Karst Geology ,SDGM , Yanzhou , Shandong 272100, China; 3.School of Environmental Studies, China University of
Geosciences(Wuhan),Wanhan, Hubei 430074,China)

Abstract As a major economic and cultural province in China, Shandong Province has developed rapidly in recent
years. Human activities have made a great impact on the geological environment, especially in the karst areas. The
main karst geological hazards include karst collapse, groundwater pollution and spring cut-off, among which karst col-
lapse is the most significant. Frequent karst collapse not only restricts the sustainable development of economy and so-
ciety, but also brings about great hidden danger to the safety of people’s life and property. This paper analyzes the dis-
tribution and genesis of karst collapse in Shandong, so as to provide a basis for decision-making on targeted prevention
and control of such geologic hazard.

Karst collapse documented in Shandong Province began in the early 1970s in Shandong Province. Since then,
with the development of economy and society and the growth of population, the exploitation amount of karst groundwa-
ter mushroomed and human activities increased. According to incomplete statistics, up to now, there have been more
than 1,300 karst collapse events, which are mainly distributed in Tai’an, Zaozhuang, Linyi, Jinan, Jining and Jiaodong
Peninsula.

The karst collapse in Shandong Province is a representative geologic hazard in northern China. This study sug-
gests that constrained by many natural factors, such as karst development, cap rock thickness, fault structure and sur-
face water systems, karst collapse in Shandong Province exhibits certain regularity. Associated with human factors,
karst collapse mostly occurs in the period of abrupt rise and fall of groundwater level and fluctuation of bedrock roof.
From the perspective of mechanics, the genetic mechanism of karst collapse is dominated by vacuum suction erosion
and potential erosion. From the perspective of influence factors and control factors, on the basis of basic control fac-
tors, the main inducing factors include atmospheric precipitation, excessive mining, irrigation and infiltration and ma-

jor surface engineering.

Key words Shandong, karst collapse, distribution, genetic mechanism
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