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Fig. 1 Evolutionary trends of survey equipment for underground mines
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Fig.2 Typical open stoping and subsequent filling mining method
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Fig. 3 3D model of the goaf in the one-step stope scanned by 3D

laser scanner
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Fig. 4 Fusion of 3D laser scanning model and 3D design model

of mining industry
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Fig. 5 Flowchart of the refined blasting parameter design method

for stoping in the two-step stope
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Fig. 6 Diagram of 3D laser scanning model of the goaf in the

one-step stope
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MENEE TEZ— EGH R IR RISCR 7 16
T BT ST i SEPR R R B A R A
XSO 3 o TR R AR A (AR R B AT R R
AR E], ZA ILER A R TR IR ISR G A5 R gk 1
JiR o B 1AL R 43 R 7 3 IR IR SR AE 95 % LA
B R IR AR PR R i R i o S A 2%
SRR R ARG, T MERE N, 8 A St I T
FLAT DU AR GE R [ RAG B Ak, 7 Ll AR = i ]
DIARASARSHE I A 7= 85080, S Ll 0 2278 B R 24
YRR

4 & ¢

=A

RLRGHMG T H T 145 i J5 TR
T ARG MRS M IR 0 U5 i, BARSS 1S
mr.

Rl HORGHABLKRFITER

Table 1 = Statistics of the resource recovery rate in part of the

stopes
KYGHE BOPT A SRR RA RO A ERECR
32-2% 361 336.01 481 556.01 14 047.42 97.08
32-4* 268 464.86 333954.2 14716.9 95.59
32-6" 172 910.29 206 554.7 7641.8 96.30
32-8* 170 581.38 185 863.5 40515.59 84.02
32-10"  232722.59 142 059.6 4802.01 96.62
32-12"  261941.49 135102.5 9760.07 92.78
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Optimization of blasting design and survey equipment technology in two-step

underground stopes

Su Fengbo', Zhang Jun’, Wang Xianbo', Wang Yanchao', Hu Minghao'
(1. Chifeng NFC Baiyinnuoer Mining Co., Ltd.; 2. Changsha Smartmine Technology Co., Ltd.)

Abstract: This study investigates the application of advanced 3D laser scanning technology in the blasting design
for mining in two-step underground stopes. The method rapidly acquires 3D coordinate data of the goaf and generates
high-precision 3D models along with comprehensive rock physical property data, providing precise parameters for blasting
design. Compared with traditional survey methods, integrated mobile 3D laser scanning technology not only improves
the efficiency and accuracy of data collection but also, when combined with mining software, enables efficient integration of
the 3D model with the design scheme. This significantly enhances the precision of the blasting plan and the safety of
the stope. Analysis of a practical case validates that this method significantly reduces ore loss and increases the resource
recovery rate and operational efficiency. In that case, the ore recovery rate in the stope exceeded 95 %, providing strong
technical support for safe and efficient mining operations.

Keywords: underground mine; two-step mining; blasting design; survey equipment; 3D laser scanning; integrated;

precision



