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Analysis of the Influence of Mining at a New Mine on the Stability of Power Tower Foundations on Both Sides
SUN Chunhui'*, LI Aibing"*, MA Zeng'*®, WANG Xu'?, HE Huansha'*, LI Wanli'"*
(1.Changsha Institute of Mining Research Co., Ltd., Changsha, Hunan 410012, China;
2.State Key Laboratory of Safety Technology of Metal Mines, Changsha, Hunan 410012, China)

Abstract: A newly built open-pit mine has power tower foundations of Yiquanyi Line and Jinzhong DC transmission lines
distributed within about 300 m on both sides, and slope excavation of the mine may cause the power tower foundations to
topple, sink, or be damaged by rockfall impact. Stereographic projection, limit equilibrium method and finite element
numerical simulation methods were adopted, and the disturbance range caused by open-pit slope excavation, slope stability and
the impact of rockfalls at the slope top on power tower foundations were analyzed from qualitative and quantitative perspectives.
The results show that when the open-pit slope is excavated to the final boundary, the slope is in a stable state. The distances
from the power tower foundations adjacent to both sides of the stope to the disturbance range are 69.2 =192.9 m, and the tower
foundations are outside the scope of potential slope sliding surfaces corresponding to the minimum safety factor. The rockfalls
at the slope top of the mining area mostly roll into the surrounding depressions. The power tower foundations on both sides of
the open-pit stope are located at a high position and there are no rockfalls nearby. The mining of the new open-pit mine will not
cause impacts on the power tower foundations on both sides of the stope.
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Fig.1 Location relationship between mining

area and high voltage line
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Table 1 Statistical results of occurrence of each

slope and dominant structural plane in stope
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Fig.2 Judgment basis of slope state by stereographic projection analysis
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Fig.3 Stereographic projection results of slopes and structural plane in open-pit mine
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Table 2 The value of mechanical parameters of

rock mass in each rock group
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Fig.4 Typical section layout
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Fig.5 Engineering geological profile
(example of profile A)
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Table 3 Calculation results of slope safety factor

oy T & R TU =AM R

HT TH— THT TH= SR7= A B/ m
A 2127  1.974  1.865 33.5
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D 2.296  2.092 1950 37.4
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Fig.6 Calculation results of safety factor under

condition three (example of profile A)
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Fig.7 Displacement calculation results

(example of profile A )
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Fig.8 Excavation disturbance area of open-pit slope
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Table 4 Disturbance range of finite element

calculation for each profile

el P/ i 305 FRL g 3
%5 m YL R R/ m
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H 122.9 192.9
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Fig.9 Calculation results of minimum principal

stress (example of profile A )
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Table 5 The value of normal restitution coefficient
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Table 6 The value of tangential restitution coefficient
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Fig.11 Rockfall falling trajectory map on one
side of Jinzhong DC Line

4 Hip

AR SCAE R FH AR SF- 4352 A R Y- Ay 125 43 A i B
JE PR B SR T BUE L4 B 45 3 T 88 R R
NPIFIZI NI I =R A B as R,
I P 5 At AR BE 43 BT T B K L X 7 ) i
A SRS AR R E SRR

(1) AR IR e o Ar s R 88 R R0
W kB M At 4 T R i 28 300 Bk T b 4 o FE A
KGN YL T HA T E BT E IR TEHR T b =
GEARF T DT Re 2 & AR BE AR BEIR . 7
HVRA .

(2) PBRP- vk 25 SRR WL 76 3 R T 2%
1R 88 KRR 4 A R B0 R K,
A TR AR /N A FR B0 N A VS A i B T
T4 3 T W T0 33.5~53.1 m 70 B A L W A 1 3 i e
BIHL AL,

(3) A FRoT Hh (R B LA 98 45 2R 87, 4% ) T oL

R 35 3G Bl A 122.9~300.2 m, 7 X 75 ] 1ifi 3T

JIEE R BRI FIE R R 69.2~192.9 m, fF7E—E

AR L A TR A R B X
(D) BA ZERPLEE R BoR, KRR AR &

SRR AR R S A R =N P R P I - PN

K5 I TEAZ I TR A AN 230 & 3% & 26 K4 vh it

2 K v 2 % P ) B R I
(5) LA R EIA TR MRS

BOR B L IE B FF 2R 06 ol 6 40 30T iy F 2 0K rl ) 3 3

RS E PE R R n] 200, L S RS BE A T R

PRI IE 8 2 4 IR BT LD SR 2 8 0TIl S

% 5 DX 3 S it o7 % A2 0 W

2 % 3Lk (References) :

(1] Eu ARz sh, it % & B Il JFRER L RAR Y

T[] TRER 54, 2025,47(5) :971-983.
WANG Liancheng, SHAO Anlin, QU Fuming. et al.
Current status and prospects of mining technology in metal
mines[ ] ]. Chinese Journal of Engineering Science, 2025,47
(5):971-983.

[2]  FFR.ESEAN.ER. S AR R T EAERE KBS L7

RO AR L) ] A R 4 55T, 2024,45(5) 1 17-20.
QI Yan, HUANG Chongjie, KUANG Yong. et al. Practical
research on the application of non-blasting mining
technology in a large bauxite mine[]]. Nonferrous Metals
Engineering & Research,2024,45(5) :17-20.

[3]  BRAS.ERWEMH . W AR5 1 F 6 b 5 I% b IR 7L s g
e B AR LT 58 5 & ,2024.44(10) :58-64.
ZHANG Jie. QIU Xianyang, TIAN Zhigang, et al.
Research on the control technology of explosive piles of
upward fan-shaped deep hole blasting in underground mines
[JJ. Mining Research and Development, 2024, 44 (10);
58-64.

(4] BRA LB A 1K & By % 0 e 3R AL B 58 (D] R R K
2,2021.

WEI Dong. Study on failure mechanism of bench blasting in
fractured rock mass[DJ. Wuhan: Wuhan University,2021.

(5]  ZEMG. TR faf 2048 R @ K5 10 e e e oE L) 0. 97 7= )
#,2024, 1534 T 1) :127-131.

LI Peng. Research on slope stability of open pit mines under
different load actions [ J]. Mineral Exploration, 2024, 15
(Suppl.1):127-131.

(6] vl 36 F o P35 — 3R BEHT Wl Ik 10 58 K07 it e o ek F

] A4 )8 (5 L4y ,2021,73(5) :52-57+62.
FENG Derun. Research on slope stability of open-pit mine
based on stereographic projection-strength reduction method
[J]. Nonferrous Metals (Mining Section) ,2021,73(5):52-
57+ 62.



128 gk B R 5 A 2026,46(4)
[7] B &, 3T FLAC3D-RAR 1 11 3% 54 5 M 43 07 f (137 MABH, WA EE, 45 )0 26 TR B2 R sl M 35 78 3 A8 I8 M A K

(8]

[9]

[10]

[11]

(12]

L]0 W58 59 & 2023, 43(5) :63-68.
ZHANG  Zhaofei. XI Wei. Slope
monitoring and early warning based on FLAC3D-RAR[]J].
Mining Research and Development,2023,43(5) : 63-68.

XA, B2 AT, B TR PO A BT Y 88 KT e bk
& 3 i AR AR SE L) .0 L B 5T 5 9F & . 2024, 44(8) : 83-90.
LIU Yang, WANG Haijun, ZHANG Changsuo, et al.

stability analysis,

Study on optimization of bench slope angle of high slope in
open-pit mine based on stereographic projection analysis[J].
Mining Research and Development,2024,44(8) :83-90.
KT Bl o RO A5 B TR A IR 0 SR A 38 B BE
BT ] B RS A 4R CA R BE A D L 2017, 23(6)
949-960.
ZHANG Yahui, ZHANG Mengxi, CHEN Qiang, et al.
Kinematics analysis for calculating distance of rockfalls on
typical loose media slope[J]. Journal of Shanghai University
(Natural Science) ,2017,23(6) :949-960.

XUMS CL AR AR FE AR LB S DR iE et s ()] £
FeAt,2023,37(3) :335-338.
LIU Pengfei. Mechanism and prevention measures of rock
fall hazards[ J]. Soil Engineering and Foundation, 2023, 37
(3):335-338.
SEHIE T R .3 T Rockfall Analyst R fi2 8 &
B K = AR o B L) ] Bk 3 5 BB AR B, 2024, 35
(4):1-5
ZONG Chaozheng, JI Feng, CHEN Lixin. Parameter
backanalysis and 3D trajectory analysis of rolling stone
motion based on rockfall analyst[J]. Journal of Geological
Hazards and Environment Preservation,2024,35(4) :1-5
BRPRAR BTG MG A5 BRI R N R LR B I B
W B (AR AL 5 (D Dl P 38, 2017,43(10) - 77-79.
BI Zhendong, CUI Yupeng, XIA Peng, et al. Numerical
simulation research on the impact of iron mine mining upon

high-voltage tower foundation deformation [ J]. Shanxi

Architecture,2017,43(10) . 77-79.

[14]

[15]

[16]

[17]

(18]

[19]

W R R ot 1] 07k 0F 5% 5 JF & . 2023, 43 (2)
121-127.

ZHAO Yang, CHEN Junning, WEI Qimeng. Study on
surface movement and deformation law of shallow coal seam
and stability of electrical tower foundation [ J]. Mining
Research and Development,2023,43(2) :121-127.

INE T SR BN R T e R 2 B T R X il Bt o [ B AR
SIS B . 2024,33(1) :52-55460.

SUN Dening. Research on reinforcement technology of
adjustable foundation of high voltage line tower foundation
under the influence of mining[ J]. Coal Mine Modernization,
2024,33(1) :52-55460.

rh A AR SR Tl FE AL 2 B TR S . YS/T
5230—2019[S1. b a4t At , 2019.

i AR S EE B FIER & s, b A AR S i [ 5K 5
A 0 R R AR R R TR R M GB
51016—2014[ST.dbxt . v 3R i hit L, 2014,

AR LAY H 3l e M L % GST A 2 B Ak 5 5 1Kk 22 2 8
B LI ]l b AR R 2 R CA AR B2 D . 2022, 39(1) »
46-51,
WANG Keyi, YU Tongri. ZHANG Xiaoxiong, et al.
Quantification of GSI value and determination of rock
mechanics parameters[J]. Journal of Hebei University of
Engineering (Natural Science Edition) ,2022,39(1) :46-51.
BRIV H E=. S R A B S A A
SRR FE AR, 2003(2) 1 79-84.
LYU Qing, SUN Hongyue, ZHAI Sankou, et al.
Evaluation models of rockfall trajectory [ J]. Journal of
Natural Disasters,2003(2) :79-84.

B S T ST XA AT b DX T S B B e 1
PR AR L) . /K SCHiL 5 TR ML, 2023 ,50(5) 1 159-168.
ZENG Qiqiang, WANG Lichao, LIU Wei, et al. Calculation
methods of the collapse influence range of a simple rock
area [ ] 1.
Engineering Geology,2023,50(5) :159-168.

slope in the Guangzhou Hydrogeology &



