o+ IERNAER N 2025 45 | HI/E 46 %

ZRAKBYNBHEEMUEFRREHENZMABRAR

ESOR',E W, T OB FRAN, T
(1. FE BRI A IRA R 2. B WIR G204 T RSB ; 3. TP RETRA BRA 7))
HE. R mAER R IEIREI% R FRAR BIR AR 3, 5L IR A An R ) A i 40 Uk 69 I
B, BB A ARG ER GG QILT RS | FE A JREARAK ., 5 4& Y fo B il diX 1 Ay 38
X, BB RNEEIH NG XEFHRTFE NEENRG SR ML LT RATHENGT
IR BT T RN, EREAN  HRANC LR T A T, EMEMNL 0T ABERRSTF
71 A B dy K Fe £ 4K Z 1) 0 3T AR Fe AL X T A b A RV AR BT ik AR A TR R R
B, @3 hAAEREANEN AMRRKKERTERANGAZT, LEZRETERANGIAHm, IR

BEAT R AL AL A F AR ET S5 kBT EE L,
SERRI A S0 e LA LR R AR G R TR A PR

& 435 . TD853.34
XHERRERD A

51

T

2021 4F Wl Eg BRI AT PR A FIRE A IR &8 (R
FREIIC A0 ) #E AL T KA 2 B 0 2 K L
RFEIRS PR T B MR 128 R 1 i
KA BB TV IR K % IH BieoR 25 X 7o B0 B 52
B, TS A AT KR A AR AR 4, 0200 iR
SBE T 0 A0 ORL R TR AR B AR BRI AR E 5 =
R, PRI, 2R R N ] s b 25 8% BR AR VR AR I T DU
P 5 A AR AR B 53 & AR B 2R Y R AL 2R SO
T R A A 22 X 25 R T SR A A 37 72 4 A
BRI R R R

B IS 4 R T J T 22 F 22 8 55 1) 0 3 Tl ik
By IR TR 1500 T3 By ST R 4 e
FR IR F) T TR A R v RS RV T s AR
S, LA o 119 2R 38 700 i B8 e VR 4 )5 1 R R A
SRR N, L5 4 BRI A T ok ) 3
RAEIN S, B X H B0 ) A, 3 Ao 28 468 0 A FH LB
O3 AT FVER BE AL 1E SRR AT, S TR T o+
O 1000 J7 A BH B - Y 3R TN O Ik e SR EE DR I =
PRI AT Tl , TR 2] T R R I R
BLisATREFE MR G R H I,

1 I#EES=

1.1 & R
Fili B0Y PS4 57 190 P 45 365 BH T e B A DX T AR

MEHRS:1001-1277(2025) 01-0064-05
doi:10.11792/hj20250110

19.883 km?, JF MK H 24 1 vVa, W IERRET &4
PR p AR vh ) SRR ARIR GE 1S 400 m {5 17
FEAH 300 ~400 m ,F-FIH A 30° SF-HJESE 3.39 m -
Bg i 1.5 g/t Z4EK 0 I — B R H B it ki
IR, PP AR AR R 35 3] 80 77 ~90 7 m*, )
SRR T ARG E 2021 4, WA S 407 HE AR
TARRA A A2 KA R R R S, R T &2 2
MERA 25 ) R VA SU LR 3L Tl il 5 e
EIHRHMOR 2 X SRS, TR T IREA SRk
PEAEAESUATRL SIS A% SF2R G R @A, S T
R 100 % 28R,
1.2 BH£ERITESFHE
AR S 42 0 42 R D 7 40 2 1 43 B I o 45 2R an
F1FR, mHE LA, 2ERDHEZESA&HE L
A KAFRFSY, X R RS
FEFEND ) SRR AWE 1R, A1
AR AGE A 2 /N T 5 um BT 21 %, /)8
T-38 pm AYEERL 5 59 %,d,,=2.233 pm,d, =22.385 pum,
FERM AL 970 m*/kg, 1815 R AR5 5) R B
R R T
1 WHEST EDTWERSTIELR
Table 1 Mineral composition analysis results of ungraded

tailings at Shishudi Gold Mine
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Fig. 1 Particle size distribution of tailings at Shishudi Gold Mine
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Fig.2  Agglomeration phenomenon of ulirafine tailings

after adding flocculant
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Fig. 3 Silo blockage and filling slurry agglomeration after

adding flocculant
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Fig. 4 Paste-like ultrafine tailings in the presence of

flocculant residue
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Fig. 6 Repair process of floc network structure under

flocculant action
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Fig. 7 Destruction process of floc network structure

under shear effect
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Fig. 8 Dynamic changes in the floc network structure under flocculation repair and shear destruction
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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





