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Table 1 Model rock mechanics parameters
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Fig. 3 Initial geostress equilibrium
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Fig. 4 Distribution of displacement field in

excavation of bottom roadway
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Fig. 5§ Displacement field distribution of stope with a stratified height of 2 m
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Fig. 6 Displacement field distribution of stope with a stratified height of 4 m
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Fig. 11

Maximum main stress field with a stratification height of 2 m
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Fig. 12 Maximum main stress field with a stratification height of 4 m
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% 43 %



M Ry LK Ty EFRGERNLTR

41

FLAC3D 6.00

[©2019 Itasca Consulting Group, Inc.

Zone Minimum Principal Stress
Cut Plane: on
Calculated by: Volumetric Averaging
-7.5898E+06
-8.0000E+06
-9.0000E+06

-2.4000E+07
-2.5000E+07
-2.6000E+07
-2.6354E+07

FLAC3D 6.00
[©2019 Itasca Consulting Group, Inc.

Zone Minimum Principal Stress
Cut Plane: on
leulated by: Volumetrie Averaging

-1.1169E+06

-3.0000E+07
-3.2500E+07
-3.5000E+07
-3.6524E+07

El4 HESEH4mEBNERNTN G

FLAC3D 6.00

©2019 Itasca Consulting Group, Inc)

Zone Minimum Principal Stress
Cut Plane: on
Calculated by: Volumetric Averaging

-4.0964E-+06

1.0000E+07
-1.2500E+07

-1.7500E+07
-2.0000E+07
-2.2500E+07
-2.7500E+07
-3.0000E-+07
-3.0643E+07

FLAC3D 6.00
©2019 Ttasca Consulting Group, Inc |
Zone Minimum Principal Stress

Cut Plane: on
‘alculated by: Volumetric Averaging

-1.5592E+06

-2.5000E+06

=5.0000E+06

-7.5000E+06

~1.0000E+07

-1.2500E+07

-1.7500E+07

-2.0000E+07

-2.2500E+07

-2.7500E+07

-3.0000E+07

-3.2500E+07

-3.5000E+07

-3.7500E+07

-4.0000E+07

-4.2500E+07

-4.2934E+07

Fig. 14 Minimum principal stress field distribution with a stratification height of 4 m
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Fig. 15 Stope plastic zone distribution with a stratification height of 2 m
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Fig. 16 Stope plastic zone distribution with a stratification height of 4 m
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Optimization for Mining Height of Upward Horizontal Slicing Mining in a Uranium Mine
YANG Jiangkun, SUN Gangyou, REN Sai
(China Nuclear Mining Science and Technology Corporation, CNNC, Beijing 101149, China)

Abstract: Taking the stope of a uranium mine as the research object, based on the characteristics of
the ore body and existing engineering experience, the upward horizontal slicing mining method is se-
lected. The mining scheme model with different stope structural parameters is established by using
the numerical method of FLLAC3D. Through the numerical simulation of the stope mining and backfill-
ing process, the temporal and spatial evolution characteristics of the stope stress field, displacement
field and plastic zone are analyzed. The stability of stope is studied. The results show that the hori-
zontal stratified height of 2 m is safer and more stable than 4 m, especially in the early mining period.
With the development of mining operations, the stress concentration area of the stope gradually ex-
pands, and there are obvious stress areas through the top and bottom of the mining area. With the
progress of backfill, the distribution of compressive stress inside the backfill body is more uniform,
showing a small compressive stress, and the stress change amplitude is not large in the later period.
The displacement at the intersection of roadway and stope is the largest, and in the early stage of min-
ing backfill operation, the growth rate is fast and the near-vertical jump growth occurs. The displace-
ment changes at the middle part of roadway and the top plate in the middle part of stope show phased
changes, and the overall displacement is small.

Key words: uranium mine; upward horizontal slicing mining method; stope structure parameters; nu-

merical simulation; stability analysis; FLAC3D



