@%@v’:ﬂﬁﬁﬂkﬁﬂ%ﬂﬁ%q: A (PEERETIR )
chinacaj.net

AR BOGEBHI N E .. T

R CERZER) 2020 FH R

CHER Y 2021 58 1 A
“BERER” -
“GHEENFSTFRER” L8
“BMLTEEFLTHEAR” 8
“HRREY XAESRP 5URERRE” B/
“BH A IREGBEBERGHEL” £
U PUE BRI E R SRR £F
“WRRRRREEREHHRFREA” £
IR RRE G ERL” B

FREEEARA T AIIRARSS £ & www.chinacaj.net


http://www.chinacaj.net/i,3,14281,0.html
http://www.chinacaj.net/l,2,0.html?filter=1&type=all&periodical=48&year=2021&issue=01
http://www.chinacaj.net/i,3,12427,0.html
http://www.chinacaj.net/i,3,12380,0.html
http://www.chinacaj.net/i,3,12519,0.html
http://www.chinacaj.net/i,3,12690,0.html
http://www.chinacaj.net/i,3,13212,0.html
http://www.chinacaj.net/i,3,13343,0.html
http://www.chinacaj.net/i,3,12930,0.html
http://www.chinacaj.net/i,3,13166,0.html

55 46 45 4 1) C K 2 e Vol.46 No. 4
2021 4F 4 A JOURNAL OF CHINA COAL SOCIETY Apr. 2021

PR R B 1A B I E X AR5 4T

2

BxE Ie%,E B

(1. A6FRHE K2 AR S%IE TR 26 JEET 1000835 2. LG4 @R A B2 &), ILPE KB 030002)

W E.EESR,ITHRREERS EFREE P I LG RN FH A RME EAY
T AL ZHFE, P EY R AL ERGAEFE AR, BRI GERF B AREK 36 km®
NIERM W FEMIAE 220 R M i H 0L R N 3038 Fe BB 13 3 23R e R e Bk
TP, BT T TERT AIRARIEH B EFK SN0 EAM IR ERHAE, 52 B4R
B RALZE A M09 m B i Fe b, AFR A MR EADRE LR REN R EIRLIES L
DRIEE A IH 0~100 m WA A EH H 100~500 m A A EILE JH 500~700 m
5H# 0~600 m W ARELEES, A EHR G TFAHEIEM = AN, FlREHAS
AR IR LIRS A WAL R W TAEC = ARBAR @& e, F8IETIRK
NG RIEF IR 45453, WL R A S h TR LEE S = A6y R34 4 U2 2 S 31k
ZHBIR, A AR ENIE RBEFTRARLTRERE A m B EL, LHFIEF IO~
100 m WEH M E S5 mE L 100~500 m WEFAS £ S B3R R A 500~700 m RERA ST
S B REARR RS HWIEF I 0~200 m RN EFY E EmE KR 200~600 m N EHY E S E

AR R,
KEBIR.HERFT AN ME R R EH ;LM mE
& 42K S . TD824;TU318 X EkFRAERD A X EHS:0253-9993(2021)04-1320-11

Locational characteristics of damage on buildings around the
West Open-pit Mine

GAO Angi"?, WANG Jin’ an',LI Fei' ,XIE Jiang'

(1. School of Civil and Resource Engineering , University of Science and Technology Beijing ,Betjing 100083, China ; 2. Shanxi Academy of Building Research
Co. ,Lud. , Taiyuan 030002, China)

Abstract ; With the exploitation of Fushun West Open-pit Mine in the past 100 years,some ground fissures and surface
subsidence induced by mining cause some buildings cracking,tilting and even being pulled down,which seriously af-
fect the life of residents at surrounding areas. Through the detailed investigation of buildings over 36 km” in the sur-
rounding urban area of West Open-pit Mine and the comprehensive analysis of the geological conditions and surface
monitoring data,and numerical simulation, the laws of surface deformation in the slope-affected area were obtained.
The damage characteristics of buildings were presented regarding to the construction age, structural form and locations

with respect to different distances from the mine slope. Suggestions and mitigation measures for buildings reinforcement
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at different locations were put forward. The study shows that the masonry structural buildings are easier to be damaged
than the reinforced concrete frame structure. The damage mechanism can be regionalized as unloading deformation
within 0—100 m apart from the north side of the slope,surface subsidence within 100—500 m apart from the north side
of the slope, ground cracking within 500-700 m apart from the north side of the slope and 0-600 m apart from the
south side of the slope. In the unloading deformation area,due to the displacement toward into the open pit of the north
side ,the foundation of the buildings is subjected to shear damage ,and the upper wall is affected by the uneven settle-
ment of the foundation to generate cracks. In the surface subsidence area, due to the north side “triangular wedge-
shaped body” dumped to the south,the wall of the building located on the outer edge of the subsidence area tends to
be dislocated. In the ground fissure area,due to the uneven settlement caused by ground fissure activity, the wall of the
building is sheared and damaged. Based on the damage characteristics of the buildings , some suggestions for reinforcing
the buildings at different distances apart from the boundaries of the open-pit were proposed. On the north side of the
open-pit, within 0—100 m, the reinforcement should be focused on the foundations of buildings ; within 100—500 m , the
key reinforcement should pay attention on the walls,beams and pillars of buildings ; within 500-700 m, the key rein-
forcement should be better to be applied to the walls and balconies of buildings. On the south side of the open-pit,
within 0—200 m, the key reinforcement should be implemented on the foundations of buildings, and within 200-
600 m,on the walls and beams of the buildings.

Key words: west open-pit Mine ; buildings damage ; location characteristics ; surface deformation ; structure reinforce-

ment
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Fig. 2 Surface monitoring in North side
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Fig. 5 Numerical model and displacement vectors within 0—100 m from north-side slope
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(3) it 276 o i @ 8 AR AR S5 IE
BEINFRIE A5 0 X R T 30k X SR B IR IX AV R AT

(4) & T &AW B AR I8 in [ 238 . B AL
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