35 1 Vol.35 No. 1
2013 2 JOURNAL OF GLACIOLOGY AND GEOCRYOLOGY Feb. 2 013

doi: 10.7522/j. issn. 1000— 0240, 2013. 0022
He Weiwei, Sheng Yu. Numerical analyses of thermal effect of ventilation on the surrounding rock of shaft in permafrost regions ([ ): Sur-
rounding rock temperature varying of an intake shaft [J]. Journal of Glaciology and Geocryology, 2013, 35(1); 186 —192. [ s

QDX [Jl. , 2013, 35(1): 186—192. ]

1,2 1
9
(1. . 7300003
2. , 200032)
bl b
b b
. ANSYS
’ A} ’
b
H 3 H
: P642. 14 : A
’
0
’
’
’
(1] [7]
s ~ ~ .
[8—9]
’
’ ’
[2]
. ’ ’ ’
’
’ 3 ’
’ ’
’ ’ ’
’ ’ ’
[3]
’ B ’
’ ’
[4—6]
1 2012-08-11; 1 2012-10-02
(40821001
(1984—), . .2011 ,

. E-mail: heweiwei08@]1zb. ac. cn



187

Fig. 1 The computation model of an auxiliary

shaft in Jiangcang coalfield
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1
Table 1 The initial ground temperature profile in Jiangcang coalfield
/m 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
/C 1. 80 0.99 0. 66 0.01 —0.31 —0.49 —0.59 —0.68 —0.65 —0.77
/m 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
/C —0.81 —0.83 —0. 86 —0.85 —0. 86 —0. 86 —0.87 —0.89 —0.88 —0.91
/m 16.0 17.0 18.0 19.0 20.0 22.0 24.0 26.0 28.0 30.0
/C —0.91 —0.90 —0.90 —0. 86 —0.88 —0.84 —0.82 —0.81 —0.78 —0.67
/m 32.0 34.0 36.0 38.0 40.0 45 50 55 60 65
/C —0.70 —0.69 —0.65 —0.59 —0.54 —0.42 —0.31 —0.21 —0.07 0.12
T=0.0220—1.92+[12. Texp(— x/26.57) o
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Numerical Analyses of Thermal Effect of Ventilation on the Surrounding Rock
of Shaft in Permafrost Regions (][ ):
Surrounding Rock Temperature Varying of an Intake Shaft

HE Wei-wei" ?, SHENG Yu'
(1.State Key Laboratory of Frozen Soil Engineering , Cold and Arid Regions Environmental and Engineering Research Institute , Chinese
Academy of Sciences s Lanzhou Gansu 730000 , China ; 2.CCCC Third Harbor Consultants Co. , Ltd . Shanghai 20032 , China)

Abstract: Mining in permafrost regions with venti-
lation will change the heat balance of the surround-
ing rock of shaft, the upper limit of permafrost and
the seasonal-thawing depth of permafrost around
the shaft. The stability of shaft lining structure
will be affected by the heat balance change. So it is
necessary to study the permafrost temperature field
changing with mining ventilation. Based on finite
element analysis software ANSYS, a two-dimen-
sional calculation model has been established in

terms of mining conditions , position of test stope

as well as mining ventilation effect range of a
coalfield located in permafrost region. The temper-
ature characteristics of the surrounding rock of
shaft in permafrost have been numerically analyzed
using the enthalpy-based finite element method ,
The thermal effect of mining ventilation on the
surrounding rock 1is analyzed. The calculation
methods and results are valuable for the following
shaft support design of underground mining in per-

mafrost regions.

Key words: mining ventilation; numerical simulation; surrounding rock of shaft; thermal influence



