2024 4E 12 H hEFLTE
H53% ol China Mine Engineering -1

¥
okk
NE

k=

BiN=sEFZZPZHMALS
TR RE TR U

Supporting Parameters Optimization and Stability Numerical Simulation

&b

in Layered Excavation of Large Chamber

FAE!, BAE, FER BEE, FUR
(1. ZE/RYE LR G AT PN 7], Bor Serbia 1921052, &M K228 4 M i 500 Mk 4B, #4841 350108 )

 EAIAERETEAT KBEBRETFLEAIRE R, AT L EGRE TREFZELILEE L5 5%,
KT mBBEFR AL THH AR RGBS L A4, SRAW, LN FHRESH S EHRLTEILR R ZERXBHF T
AT P B BRI 8 + FR)” 2 AT — R TR R Y B TR e A AR Fe A HF K P AL A 5 R Y T 27.9%
F235. 7% ;55— P — "R -5 RIWE B L 7 Fo b i BB LA X I PRSI P FM4 T, BAREHTMRE RSN 228 A Kig
B B B A AN R R KIR RN R R T AR R T2 5 RA A ] 4 = A,

KR AR E; MBS KR, ALY, 02T

FESES: TD354 EREREAD; A XEHS: 1672-609X(2024)06-0001-05

Abstract: The orepass-crushing system is a critical large chamber in underground metal mines during construction and production
phases. Temporary and permanent support methods are essential to maintaining the stability of the chamber during excavation and
service periods. Taking the excavation of a large crushing chamber in a Serbian copper mine as an example, the excavation process and
support methods were determined based on geological characteristics and operating conditions. Support parameters, such as rock bolts
and prestressed long anchors, were calculated using reinforced arch theories. The results show that a single-side pilot drift with positive
step layered excavation ensures stability during the excavation of large chambers in poor rock conditions. For the upper-layer arch, the
“pilot drift-extension brushing” three-step excavation reduces the vertical displacement of the roof and horizontal displacement of the
sidewalls by 27.9% and 35.7% , respectively, compared to one-time full-section excavation. Under combined temporary support
(bolts, mesh, shotcrete, and anchors) and permanent support (reinforced concrete) , the stress arch in the roof and tensile stress in
the sidewalls of the crushing chamber were significantly reduced. The displacement of surrounding rock and the maximum depth of the
plastic zone were also effectively minimized, ensuring safety during both the excavation and service periods of the crushing chamber.
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