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Table 1 Physical and mechanical parameters of ore rocks

FERAR BN T AR/ (g cm™) K /% PSR E/MPa LG8 /M Pa FPERT /G Pa TR L PN S 38 R
B 2.87 0.25 79.78 9.14 23.50 0.215 0.520
Viasba 2.76 0.35 116.00 13.13 27.36 0.249 0.505
WA 3.18 0.09 49.09 5.37 22.86 0.191 0.432
RS 2.60 0.14 21.35 1.99 14.49 0.220 0.466

HUR SR N 2.5 MPa, KAV EL 1:8, BFR WK E 58 %, WFE2FT/R.
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Table 2 Mechanical parameters of backfill
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Fig. I Topography of the mining area
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Fig.2 Schematic diagram of A=A’ cross-section
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Fig. 3 Numerical simulation model
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Fig. 4 Rock layer displacement at the 60 m level
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Fig.5 Rock layer displacement at the 20 m level
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Table 3 Surface subsidence monitoring points
W X J5, HbFH AR R M R [F]#E/m It L
Z2(JE IR IX) 115°41'35.5052"E, 25°55'29.1903"N A4~ A6 16/9 g HiZe 2 W
N2(4¢H) 115°41'40.1402"F,25°55'29.0018"N B4 ~ B6 10/5 A T b B PE DAL
G2(AF) 115°41'41.8287"E,25°55'27.1802"N C4~C6 6/4 230 Ll Rt A2 T e
F4 BRKREE
Table 4 Maximum subsidence values
£zt 60 m H1 B¢ 20 m H B 20 m Bt —60 m 1 Bt
Ji& P X e R U TR ik /m 0.000 085 0.000 12 0.000 18 0.000 22
A FR R TR it /m 0.000 058 0.000 12 0.000 19 0.000 23
> BB KR /m 0.000 049 0.000 081 0.000 41 0.000 56
RS ARMRENSEXEERTESKEETE Fo6 FRbRMNSTHESHE

Table 5 Maximum vertical and horizontal deformation at

surface monitoring points during mining

Table 6 Deformation parameters at surface monitoring

points during mining

WK, WP BORTE ET A R SRKP IS AS /mm Wl A (mmem) 1/ (mmem?) KPR/ (mm e m )
A4 0.15 0.076 Z2(JFRIX) 0.002 5 0.000 11 0.0019
PDORRK) A5 0.11 0.045 N2 (4 ) 0.006 0 0.000 53 0.003 3
A6 0.10 0.035 C2(A ) 0.013 3 0.000 66 0.000 6
B4 0.18 0.089
N2 I s 012 0.056 KTy 2 R SR 1 R TR R R A T
B6 0.11 0.041 TEUEEAL AT
4 0.43 0.097 D) LELFHE 4 R4 Fo L 2 ] A s )
VAS it ‘
C2AH) G5 035 0.061 JEIEAE SR TIME . MR RIX AR FH B2 s W o5
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Study on the impact of surface subsidence on buildings caused by upward
horizontal slicing and filling based on MatDEM

Geng Jiabo', Zheng Siying', Wu Lin?, Yang Xiang?
(1. School of Emergency Management and Safety Engineering, Jiangxi University of Science and Technology:;
2. Ganzhou Industrial Investment Holding Group Co., Ltd.)

Abstract: To address the characteristics of a mining area in Jiangxi Province, such as a well-developed fractured
ore zone, significant variations in surrounding rock properties, and the need to protect sensitive surface structures, a
numerical model was established using the discrete element software MatDEM. The model simulates the mining and
filling process across 4 levels to study the rules of rock mass deformation and surface subsidence during upward
horizontal slicing and filling. Surface subsidence data were monitored in residential areas, farmland, and along
roadways.The results indicate that the maximum displacement of the rock mass increases with mining depth across the
levels, while cemented backfills effectively reduce the rate of displacement growth. The values of tilt, curvature, and
horizontal deformation at monitoring points in sensitive surface areas are all below the allowable value for Class 1 buil-
dings (structures) specified in GB 50771—2012 Code for Design of Nonferrous Metal Mining. This verifies the effec-
tiveness of the ungraded tailings cemented filling scheme.

Keywords: surface subsidence; buildings; filling mining; numerical simulation; MatDEM discrete element software;

mining-induced subsidence



