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Model test study on deformation and subsidence of ground surface and
surrounding rock caused by exploiting inclining mine near surface

CHEN Lu-wang, BAI Shi-wei, LI Yi-fan
(Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: Based on the prototype of the representative geological section plane of a copper mine, the physical general model test is

made to analyze deformation and subsidence of ground surface and surrounding rock with different excavating steps by grid digital

photography which is used to measure full-field displacement of model section plane. In the model test, once mines between —75m

and —45m are excavated; the influence zone of surrounding rock and the subsidence displacement of surface become greater and

greater. Thus, the rocks above the cavity begin to separate from surrounding rocks after the 7th excavating step and the zone from No

1 testing point to No 4 testing point form a subsidence basin obviously after the 9th excavating step. The result of model test is almost

consistent with the result of UDEC( The Universal Distinct Element Code) and the in-situ circumstance.
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Fig.1 Geological profile of #77 reconnoitering line in the
copper mine
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Table 1 Mechanical parameters of rocks
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E/GPa ¢/(° ) c/MPa u o(/MPa

ALCORME 1.2~25  32~35 0.8~12 0.19 0.3~0.8

DA 3.7~75 28~30 12~18 024 0.5~1

LA 0.6~1 30~35 0.8~12 0.23 0.5~0.8

FR A 7~14 32~35 1.0~25 0.25 0.5~1
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Fig.2 Disposal of centemeters and grids on model surface
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Fig.3 Corresponding relationship of centemeters and grids
and numbers of measure-points of centimeters
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Fig.4 Sketch of all excavating steps of mine
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Fig.5 Result of subsidence of ground surface measured by
centemeters and grid photography in physical model
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Fig.6 Photograph of deformation and subsidence on the
surface of the mine
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Fig.7 Accumulative full-field displacement vector diagram of the top rocks of mining cavity
in representative excavating steps of model test
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Fig.8 Photographs of destroyed zone of top roof in representative excavating steps
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Fig.9 Destroyed zones in the confining rock of mining
cavity of representative excavating steps by numeration
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