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Study on ground movement and deformation in eastern area of Chengchao
due to underground mining

1,2 - 1,2 : 1,2 1,2 1,2 1,2
DENG Yang-yang *“, CHEN Cong-xin " “, XIA Kai-zong *“, FU-hua"“, SUN Chao-yi *“, SONG Xu-gen "
(1. State Key Laboratory of Geomechanics and Geolechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences,
Hubei, Wuhan 430071, China; 2. University of Chinese academy of science, Beijing 100049, China)

Abstract: It is difficult to study the surface deformation rules and the rock mass failure pattern caused by underground mining
because of many factors such as variational orebody shape, complex geological conditions, mostly subcritical excavation, different
mining method, conspicuous tectonic stress, obvious structural effect. As the eastern area of Chengchao Iron Mine for an example,
according to the first-hand monitoring data of surface deformation in recent six years (From March 2010 to September 2015),
drawing up the main map of monitoring results, reappearing the surface subsidence basin in combination with 3D laser scanning and
GPS technology, and exploring the surface deformation rules and the rock mass failure mechanism under the impact of underground
mining. The comparative analysis of the surface deformation in hanging wall and footwall of Chengchao East Iron Mine showed that:
tubular caving occurred at the beginning of the mining, and different sizes of funnel-shaped collapses formed in the mined-out area
after the caving propagated to the ground. Additionally, the expansion of surface deformation was in accord with the mining schedule
in hanging wall. The horizontal stress was the main factor affecting the surface deformation, and structural plane tendency impacted
on the damage form in hanging wall and footwall rock mass. Moreover, the slope morphology made the total deformation and the
vertical deformation rate bigger in downward direction.

Keywords: surface deformation; horizontal stress; structural plane; slope morphology
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Table The exploitation schedule of Chengchao East Iron Mine
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Fig.3 Goaf boundary map in Chengchao East Iron Mine
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