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Fig. 2 Relationship between seepage and groundwater level
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Fig. 3 Seepage failure—leakage of flowing soil
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Table 1 Prevention and control measures for hourglass—type collapse in shield tunnel and station
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Fig. 4 Schematic diagram of prevention and control measures in metro stations
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Fig. 5 Schematic diagramme of prevention and control measures for collapse in shield tunnel
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Principles and methods for preventing and controlling the hourglass-type
karst ground collapse

LIANG Ligang', CHEN Liang', LIU Jianfang®
(1. Beijing Urban Construction Design & Development Group Co. , Ltd. , Beijing 100037, China ;2. Wuhan Metro Group Co. , Ltd. , Wuhan,
Hubei 430030, China)

Abstract There are 6 limestone belts trending in nearly EW trending fold structures in the Wuhan area, where
karst ground collapse occurs frequently. Such failure can be divided into three basic types, i.e. hourglass type, soil
cavity type and vacuum erosion type, each has its special geological conditions and corresponding collapse mecha-
nism. As the disaster caused by hourglass-type collapse is the most serious and most difficult to control, this paper
focuses on its geological conditions, collapse mechanism, prevention principles and methods. Analysis shows that
the key factor to cause the hourglass is the groundwater (karst water and pore water ) seepage, of which original
power is the karst water seepage. Consequently, the fundamental measure to prevent hourglass collapse is to set
up curtains to cut off karst water seepage. At last, the principles and methods of preventing and controlling the

hourglass collapse of subway stations and section shield are proposed, which have attained good effects in practice.

Key words subway engineering, karst ground collapse, hourglass type, prevention principles, Wuhan area
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Remote sensing investigation to the distribution and change of karst rocky
desertification from 2003 to 2015 in the Nayong area of Guizhou based on
Landsat-X GEVI

KUANG Zhong, BAO Ping, WU Kaibin, JIANG Kaiyuan
(Guizhou Institute of Geological Survey , Guiyang , Guizhou 550018, China)

Abstract Karst rocky desertification is a fragile ecological environment that puzzles the development of karst ar-
eas in southwest China. In order to understand the improvement of karst rocky desertification in the Nayong area of
Guizhou, the authors extracted the scale information of karst rocky desertification in 2003 and 2015 by using the
improved enhanced vegetation index model (GEVI) method based on Landsat data, which is 540.06km* and
390.99 km?*, respectively. Comparison of data over these two periods shows that the area of karst rocky desertifica-
tion in this area has been reduced by 149.07 km’, and the improvement rate has reached 12.88%, especially in the
areas of severe rocky desertification (such as Chaoyanggu, Lanba and Maochang) , which have been distributed in
vast swaths previously. It is also found that the karst rocky desertification in this area is migrating from southwest
to northeast, with an area of 289.47 km’, dominated by a moderate degree. It indicates that the control and destruc-
tion are synchronized, and the control task remains a great challenge. Nevertheless, the total area of karst rocky de-
sertification is reduced and ecological conditions show a benign development trend, reflecting the effectiveness of
comprehensive efforts in recent years.

Key words ILandsat-X GEVI, Nayong area, karst rocky desertification, distribution changes, remote sensing

survey
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