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Table 1 Mechanical parameters of rock mass, bolt and cables
ARG B/ (kg - m™) W F1/MPa RS/ (°) BihisR B/ MPa FPER/ GPa HEL/N
Ak 2 950.00 0.800 40.00 0.060 7.000 0.30
C40 JR#EEL 2 280.00 3.800 47.50 1.710 32.500 0.20
xk2 HHIHERNESH
Table 2 Mechanical parameters of bolt and cables
e s R, g LN VA -w) @/ LE VA -w) @ TR SN IKIEH M
M’H%’@ﬂ” *ﬁéﬁﬁﬂﬁ/mz ';'1(" ﬁ’rﬁg/(’Pa *}’Lj{‘/gﬁg/N ’;'}‘ZEJIJJE/MPa ij‘éﬁ\]%ﬁ/l\l JﬁH;/:/m gjﬁﬁﬁ/(o)
¢22 mm HiFf 3.80x107* 200 1.00x10" 7.00 70 9.42x1072 25
KAEi#R 181.37x10™* 200 1.00x10% 7.00 70 9.42x1072 25
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Fig. 1 Excavation steps for underground chambers
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Fig. 2 Numerical simulation model for optimizing

excavation sequence
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Table 3 Support simulation schemes
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Fig. 3 Support simulation model for underground chambers
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Fig. 4 Plastic zone damage caused by excavation for different schemes
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Fig. 5 Curves of variation for surrounding rock convergence and total area of plastic zones
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Fig. 6 Stability evaluation coefficients of surrounding rocks for

different schemes
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Fig. 7 Cloud chart of surrounding rock displacement under different support forms
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Fig. 8 Cloud chart of plastic deformation of surrounding rocks in large-section chambers under different support forms
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Fig. 9 Deformation characteristics of combined bolt and cable support
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Fig. 10 Cloud chart of displacement of arched masonry support
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Fig. 11 Plan layout of improved bolt and cable support
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Excavation sequence and support parameter optimization
for large-section chambers in deep mining

Li Hongye', Yang Yaping', Luo Huanzhen', Zhang Xizhi', Shi Ming', Wang Gang', Chen Xun®
(1. Mining Engineering Branch of Jinchuan Group Engineering Construction Co., Lid.;
2. School of Resources and Environmental Engineering, Shandong University of Technology)
Abstract: To address the stability challenges when large-section chambers are excavated in deep mining, this
study employed numerical simulations to investigate excavation sequences and optimize support parameters for large-

section chambers.A distribution and excavation model for large-section chambers was established, and 16 excavation

schemes were designed based on principles such as "roof first, then walls" "walls first, then roof" and "simultaneous

walls and roof" as well as the cutting approach of integrated excavator on mine site.The study analyzed the effects of
5 different support types and optimized support parameters based on the simulation results. The findings indicate that
the "roof first, then walls" excavation sequence results in minimal disturbances when considering factors like plastic
zone changes, surrounding rock convergence, and excavation equipment.Bolts, cables, and concrete lining significantly
enhance chamber stability and load-bearing capacity; however, deformation persists in the wall, middle, and middle
areas of floors of the chamber.It is recommended to increase the density of bolts and cables and supplement with
grouting for reinforcement.
Keywords: deep mining; large-section; chamber; stability; numerical simulation; excavation sequence; support
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Study on the influence of flocculant residue on the rheological properties
of ultrafine ungraded tailings paste-like slurry

Wang Wenbo', Li Shuai’, Yu Zheng’, Li Zhenlong’, Wang Hongtao®
(1. Henan Yudi Science and Technology Group Co., Lid.;
2. School of Resources and Safety Engineering, Central South University;
3. Henan Zhongkuang Energy Co., Lid.)

Abstract: Ultrafine tailings exhibit slow settling rates, low thickening efficiency, and high overflow water turbidity,
necessitating the use of flocculants to accelerate fine particle sedimentation. However, flocculant residues remain in the
thickened paste-like slurry, increasing its viscosity, reducing its concentration, promoting agglomeration, and raising
pipeline transport resistance.This study employed theoretical analysis and field experiments to explore the mechanism
by which flocculant residue influences the rheological properties of ultrafine ungraded tailings paste-like slurry. Results
indicate that under flocculant restoration or shear damage, the floc network structure either encapsulates or releases
water molecules, inducing migration and transformation between free and capillary water. This phenomenon is the
fundamental cause of changes in the shear rheological properties of ultrafine ungraded tailings paste-like slurry. By
optimizing flocculant selection, the study achieved a significant reduction in flocculant dosage and effectively mitigated
its adverse effects. The findings hold substantial significance for systematically advancing the theory and methods of
paste-like slurry shear rheology and pipeline transport.

Keywords: ultrafine ungraded tailings; paste-like slurry; flocculant residue; rheological properties; pipeline transport;
shear rheology





