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Comparative study of elastic design theories of circular frozen wall of shaft

. .1 1 . .2 1
ZHOU Xiao-min', GUAN Hua-dong', LUO Xiao-qing", WANG An-bao,
(1. State Key Laboratory of High-Efficient Mining and Safety of Metal Mines of Ministry of Education, University of Science and Technology Beijing,
Beijing 100083, China; 2. Beijing Huayu Engineering Limit Corporalion, Sino-Coal International Engineering Group, Beijing 100120, China)

Abstract: This paper gives the contrast studies on the mechanical models of the 3 piece of analytic formulae for elastic frozen wall of
shaft sinking, and illustrate the two methods to solve mechanical interaction problem between frozen wall and surrounding rock with
diagraph based on superposition principles. The basic law are revealed, that the load on frozen wall varies with their own thickness
and rigidity. Upon the analysis of thickness difference calculated by the three formulas, the way of “heavy liquid formula” to evaluate
the load on frozen wall of Lame formula is proved unreasonable. One proposal is put forward to evaluate initial stress field based on
the principle of gravity fields and Terzaghi effective stress. The relationship between the original horizontal ground load and thickness
of frozen wall illustrated by three formulas are shown with a practical example. The limitation of elastic design are studied with the
mathematical principles of value region and domain, which are endowed with engineering meaning. The practical usage for the
application condition of elastic design are further discussed deliberately.
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Fig.1 Phase delineation of mechanical state of AGF
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Fig.2 Superposition principle according to formula 2
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Fig.3 Superposition principle according to formula 2
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different formulas
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