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Abstract: In view of unreasonable evaluation factors and limitations of regional evaluation results of the current mining-

induced building damage, a method is proposed for assessing building damage based on surface sensitive deformation and
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housing factors. Mining-induced building damage evaluation is studied by means of theoretical analysis, numerical simula-
tion and field investigation. Firstly, numerical simulation method is used to reveal the influence rule of surface deforma-
tion, building structure type, the angle between the main deformation direction and the long axis of the building on the
building damage. The results show that () when the deformation along the long axis of the building increases, the degree
of damage to the building increases. It is obtained the critical value of surface deformation for the accelerated damage of
one-story bungalow building is curvature K=0.6 mm/m” and horizontal deformation £&=6 mm/m. 2) The damage degree of
buildings with different structures is different, in which the buildings with ring beams or structural columns have a strong
deformation resistance. This study has determined the critical surface deformation value of the damage degree of the two-
story brick-concrete structure with ring beams and structural columns. (3 The building is more sensitive to the surface de-
formation in the direction of its long axis, affecting the damage is large. However, the deformation of the perpendicular
direction to the long axis of the building is not very sensitive, and the damage degree at the oblique intersection of princip-
al deformation direction and the long axis of houses is in between the two. Secondly, the unascertained measure model of
mining-induced building damage is established, and a total of 7 evaluation indicators are selected based on surface sensit-
ive deformation factors, principal deformation direction, and house factors, then the weight is assigned to each indicator
using the Analytic Hierarchy Process (AHP) according to its importance. Finally, it is applied to the building damage cases
of three villages in the Fengfeng Mining Area and the Xuzhou Mining Area, and the application shows that the prediction
accuracy is above 80% in the evaluation of more than 140 buildings in 50 households selected. The prediction accuracy is
higher than the traditional method, and the prediction effect is good, which makes up for the shortcomings of traditional

evaluation methods and verifies the reliability of the evaluation index selection and the evaluation model.
Key words: mining-induced damage of buildings; ground sensitive deformation; evaluation index; long axis of build-
ings
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Table 1 Material parameters of finite element model

ek PEFEHTT HE/ (kg - m™) H AL/ MPa MEL/N A ARG RS B /MPa AR5 /MPa
oA SOLID45 1 800 30 0.25 — —

Seah SOLID65 2500 30 000 0.20 22.98 2.10

ik SOLID65 2000 2200 0.15 11.50 0.11

EEy SOLID65 2500 30 000 0.20 22.98 2.10
T SOLID65 2500 30 000 0.20 22.98 2.10
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Fig.2 Displacement loading with different angle deformation
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Fig.3 Influence of horizontal tensile deformation on

buildings with different structures
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Table 2 Surface deformation critical values of different damage grades of building
PR G TP CHSE ) R (R )
AR 1% % IES V& 1% % 113 V&
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Table 3 Evaluating indicators
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Fig.7 Underground mining and distribution of severely damaged

houses in Weiwuzhuang village
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Table 6 Field survey results of village houses
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Fig.8 Impact of different surface deformations and structures on buildings
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Table 7 Evaluation index of village building damage assignment and evaluation result of cases 1 to 3

FEHE BN R TENHEIR SRR AR i *5-*;2:& I%i/ij
X X X; Xy X5 Xs X7 {C1, G, G5, Gy} WAER PRI
s -42  -006 102 52 4 13.3 6  {0.167,0.462,0.250, 0.122} I II
A0l FF —44 -007 102 52 2 14.6 6  {0.167,0.453,0.287, 0.094} I I
B -49  -0.06 98 38 4 143 20  {0.143,0.247, 0.449, 0.162} I v
1L p7 43 0.08 96 25 4 9.7 24 {0.203,0.074,0.392,0.331} i I\
A02  THpE 43 0.08 9.0 65 2 143 9 {0.284,0.455,0.168, 0.094} I I
N 3.5 007 101 65 2 13.7 9 {0.284,0.462, 0.160, 0.094} I I
Sl 1L p7 2.8 0.06 44 78 4 154 32 {0.615,0.283,0.035,0.068} I I
WEIER X A03  PEBE 3.0 0.05 51 12 4 16.6 32 {0.143,0.298, 0.068, 0.491} \'% \%
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. -50  -0.02 87 66 4 6.0 10  {0.372,0.281,0.181,0.166} I I
A04  TEF -50  —0.03 8.6 24 2 145 30 {0.143,0.045,0.422,0.391} i i
Kb -60  —0.02 87 24 4 126 30 {0.143,0.031,0.302, 0.524} v v
s -13 -0.02 8.1 12 4 119 18  {0.369,0.046,0.072,0.513} v v
A0S FF 13 -0.02 85 12 4 11.9 8 {0.369,0.083,0.034,0.514} \Y v
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i3 12 —0.02 87 78 4 15.2 8  {0.778,0.068, 0.054, 0.103} |
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Fig.10 Status of underground mining and building damage in Beishengang Village
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Fig.11 Damage crack of houses in a village of Xuzhou mining area
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Table 8 The evaluation results and reason analysis of the added sample data of cases 1 to 3
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