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The impact and damage analysis of building caused by
exploiting underground coal in the earthquake zone

DU Ping', LIU Kui-xing’. TAN Guang-zhu’, MA Feng-hai'
(1. College of Mining Engineering, LiaoNing Technical University, Fuxin 123000 China;
2. School of Environmental Science and Engineering. Tianjin University, Tianjin 300072 China;
3. Industry Development Division, LiaoNing Technical University, Fuxin 123000 China; ;

4. College of Architecture Engineering, Dalian University,Dalian 116000 China;)

Abstract ; In the control of the mine disaster,the movement process of rock and surface which is caused by the un-
derground mining is a very complex time - space phenomena, besides that, because of the hidden, unexpected, complex and
long-term of deformation of mining subsidence,deformation of mining subsidence of coal mining area has great potential
threat to the construction. Before making the mechanism analysis of scourge caused by underground coal mining, the im-
pact and damage mechanism analysis of building caused by exploiting underground coal should be needed first, then make
various types of mined areas to be reasonable and effective governance in order to reduce loss of life and cost caused by the
disaster prevention and mitigation in underground mined area. Therefore the impact and damage mechanism analysis of
building caused by exploiting underground coal is a reasonable method of making a reasonable solution to the contradiction
between the protection of building and underground mining reasonably. At the same time it is a critical path to solve the

problem of coal mining under buildings in China,

Key words: mining; surface deformation; damage mechanism; disaster prevention
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Structure damage identification method basing on
modal strain energy

ZHOU Cui, LI Hong-nan.LI Dong-sheng

(Department of Infrastructure Engineering.Dalian University of Technology.Dalian 116024 China)

Abstract; This paper introduces element modal damage index (EMSDI) from theoretical deriva-
tion and numerical simulation. EMSDI uses shape functions instead of the original calculation method
modal curvature,and can effectively reduce the calculation error of element modal strain.so it increa-
ses the accuracy of identification. The simulations with two-span continuous beam include test under
measurement of all freedom,spare measurement and noise environment,which verify the accuracy and
reliability of the method. The simulations show that EMSDI can identify the position of the damage
precisely.reflect the degree of damage and resist noise well.

Key words: structure health monitor; damage identification; modal stain energy; noise; stochas-
tic subspace identification
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Analysises on the index of input energy average power of
sliding base-isolated systems of building structures

SUN Min'*, TONG Li-ping'
(1. School of Civil Engineering of Zhengzhou University, Zhengzhou 450001 China;
2. College of Architectural Engineering of Zhongyuan University of Technology,Zhengzhou 450007 China)

Abstract: In order to reflect in a better way the average change of energy which were inputted into
system in any duration while earthquake action being occurred.sliding base-isolated structure is taken
as the research object in this paper.and concept of index of input energy average power is put forward
and its corresponding calculation formulas are given. The index of input energy average power of slid-
ing base-isolated structures on different level of duration and friction coefficient are analysed numeri-
cally from the angle of energy. The researches show that very close links are found between the index
of input energy average power and friction coefficient. The conditions of the average energy input dur-
ing any duration can be reflected well and the nature of earthquake is revealed deeply.
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The necessity analysis of soil-structure interaction of
double protection of buildings in mining area
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Abstract; The control measures of double protection of anti-seismic and resistance to deformation of build-
ings in mining area has been taken in this paper.and soil - structure interaction has some effect on the double pro-
tection of the buildings the mining area. Double protection of buildings in mining area based on isolation technolo-
gy has been designed at first,then it can be seen that the derivation and the establishment of the whole dynamic e-
quations of motion of buildings with the dual protection, last the dynamic response and damping effect of the
earthquake of 6-story building in mining area is vividly described by the finite element numerical program. The re-
sults showed that: after the double protection being taken.absolute acceleration. absolute displacement, relative
displacement between layers are increasing of the building in mining areas consider the soil - structure interaction,
and the reduction of the seismic response is large. It can be seen from this: when the design and reinforcement and
repair of buildings in the mining areas is been taken,the double protective effect of buildings in mining areas is rel-

atively conservative and biased safe of soil-structure interaction is not be taken into consideration.
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