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Fig. 1 Regional hydrogeology sketch in the study area
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Fig.2 Section of the surrounding strata of the subsidence area
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Fig. 3 Location relationship between karst collapse and fault structure
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Table 1 List of relative relations between karst collapse points and structures
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Fig. 4 Thickness of overburden and distribution of soil layer structure in karst area
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Development characteristics and prevention countermeasures of karst
collapse in Zhongqiao of Yantai

WANG Youzhi, YANG Ning, YU Linhong, LV Lingfeng
( The Third Shandong Institute of Geology and Mineral Exploration, Yantai, Shandong 264004, China )

Abstract  The limestone distribution area of Zhonggiao is a typical representative of the karst landform distribution
in Jiaodong Peninsula. With an area of about 30 km’, it is located about 25 km southwest of Yantai City, and is the
core area of Fushan Economic-Technological Development Zone. In recent years, frequent karst collapse has seriously
affected the economic development and local people's life, and even brought some panic to the them. 17 times of karst
collapse in the study area occurred in the covered karst area. The collapse began in 2005 (2 times), and then occurred
17 times in 2014-2021. The diameter of the collapse pit varies from 1 m to 10 m, and the depth is mostly 3-5 m. The
collapse is mostly elliptical and circular on the plane, appearing in groups, and the section is jar-shaped and funnel-
shaped. In terms of space, the collapse is mainly located near the groundwater runoff zone, river bed, gully and terraces
on both banks where geological structures are developed. The covering soil thickness of collapse point is mostly
between 10-15 m.

In order to provide a scientific basis for the future rational planning of groundwater exploitation and monitoring
and early warning of karst collapse, and provide a geological basis for the prevention of karst collapse, we have further
analyzed the spatial and temporal distribution, the development characteristics, process and triggering factors of karst
collapse in the study area to better understand the development mode and evolution law of karst collapse in Jiaodong
Peninsula. In this paper, the development characteristics, process and triggering factors of karst collapse are studied
from the aspects of mechanics, structural geology and hydrogeology. The research shows that among the many factors
of collapse, stratum lithology is the basic condition; the geological structure is the dominant factor; and the
hydrodynamic condition is the decisive factor. From the perspective of geomorphology, the karst development is more
intense within 300 m from the river, and karst collapse occurs in the V-shaped area between the two rivers. In terms of
cap rock and structure, karst collapse is mostly developed in the fragile area of karst area where the thickness of
overburden is 10-15 m and the hanging wall of fault is less than 1 km. Given the basic conditions of karst collapse,
collapse trigger factors, such as heavy rainfall, excessive exploitation and drainage of groundwater and continuous
drought, especially the continuous fluctuation of water level 0-2 m above limestone surface for more than 5 days, are
more likely to trigger collapse. In the prevention and control of karst collapse, we must first rationally plan the
groundwater mining and drainage scheme, then establish a groundwater monitoring and early warning network in the

area, and build a water-stopping curtain around the mine.

Key words karst collapse, development characteristics, geological hazards, prevention and control countermeasures

(h# HRHE)


https://doi.org/10.3969/j.issn.1006-4362.2000.01.003
https://doi.org/10.3969/j.issn.1006-4362.2000.01.003
https://doi.org/10.3969/j.issn.1006-4362.2000.01.003
https://doi.org/10.3969/j.issn.1006-4362.2000.01.003
https://doi.org/10.3969/j.issn.1006-4362.2000.01.003
https://doi.org/10.3969/j.issn.1006-4362.2000.01.003
https://doi.org/10.3969/j.issn.1006-4362.2000.01.003
https://doi.org/10.3969/j.issn.1006-4362.2000.01.003
https://doi.org/10.3969/j.issn.1006-4362.2000.01.003

	0 引　言
	1 研究区概况
	1.1 自然地理
	1.2 地质特征
	1.3 岩溶发育特征及塌陷概况

	2 岩溶塌陷发育过程
	2.1 岩溶塌陷发育与断裂构造关系
	2.2 岩溶塌陷发育与河流关系
	2.3 岩溶塌陷发育与上覆松散岩层关系
	2.4 地下水动力条件

	3 岩溶塌陷触发因素分析
	3.1 地表水、降水入渗
	3.2 地下水径流
	3.3 地下水过度开采及水位变化

	4 结论及防治对策
	4.1 结　论
	4.2 防治对策

	参考文献

