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Inquiring into the influence of shallow groundwater exploitation on land
subsidence in Suzhou, Wuxi and Changzhou area

WANG Cai-hui, CHEN Jie, ZHU Jin-qi
(Geological Survey of Jiangsu Province, Nanjing 210049, China)

Abstract: In Suzhou, Wuxi and Changzhou area, the land subsidence caused by the excess extraction of deep
groundwater has become a serious hazard. Therefore the provincial government has made a decision that the extraction of
deep groundwater in this area is completely prohibited from 2000 to 2005. In order to supply adequate water resources,
many experts and scholars have suggested exploiting the shallow groundwater. However, the focus of the present dispute is
whether the shallow groundwater exploitation will cause the same land subsidence problem as the deep groundwater did. In
this paper, the hydro-geological condition, present situation of the land subsidence and the influence factors of the land
subsidence are discussed in detail. The paper also analyzes and compares the differences of the descent volume of shallow
groundwater and deep groundwater in the process of the extraction. It is concluded that the reasonable extraction of shallow
groundwater can’ t cause the serious problem of the land subsidence .

Key words: shallow groundwater; development and exploitation; land subsidence; Suzhou-Wuxi-Changzhou area; hydro-
geological condition
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structure’ s safety. The variation of surrounding rock pressure is a major cause which makes the lining cracked besides the
temperature change, the water disaster, the lacking strenght, the deficient thickness and the reducing of concrete wear.
The paper calculates and analyzes the cavities behind the lining with 2D elasto-plastic FEM method based on inspection
results of the railway tunnel’ s disaster. The analysis educes a systematic cognition on the effect to lining’ s safety factor
by different positions, different size cavities and cavity groups, and put forward sharply that the gapping between lining and
surrounding rock is the important cause which worsens the lining’ s stress and looses the surrounding rock. The paper also
compares the different effect on the straight-wall lining and the bent-wall lining, and considers that the bent-wall lining can
transfer the load to the sidewall better, thereby reduces the influence of the back cavities. And then, this paper gives
reasonable explanations to problems of the inspection.

Key words: fracturing failures of tunnel lining; back cavity; safety factor; contact relation between lining and surrunding

rockmass
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