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In-situ tests on ground surface settlement and additional strain of shaft linings

LIANG Heng-chang'~><ZHOU Guo-qing"~*<LIU Zhi-giang*~?
(1. State Key Laboratory for Geomechanics & Deep Underground Engineering, China University of Mining & Technology, Xuzhou

221008, China; 2. School of Mechanics & Civil Engineering, China University of Mining & Technology, Xuzhou 221008, China)
Abstract: More than 100 shafts have ruptured in China during the past three decades. The vertical additiona force is regarded
as the mechanism of the rupture. Grouting of the surrounding soil to reduce the additional stress is found to be an effective
method to cure the shafts. During the grouting period, the ground surface around the shafts upheaves, and the additiona stress
decreases. During the non-grouting period, the ground surface subsides, and the additional stress increases. The strain of shaft
linings and the settlement are highly consistent. The additional force can be obtained from the settlement of the ground surface

for the shafts without stress state monitoring system.

Key words: shaft lining; additional strain; vertical additional force; grouting; settlement; upheaval; in-situ test
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Fig. 3 Comparisons of additional strain at each layer of auxiliary shaft linings
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Fig. 4 Comparisons of elevation of measuring points for ground
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Fig. 5 Comparative curve of additional strain and ground surface

settlement of shaft linings
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