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x vs Ocurves for various specified values of B

(a) —min( B, 0)< B< Bu; (b) —B= Buwor B= Bui: (¢) —B> Buu or 0 <B< B,



. 732 ¢ o 4R R

1998 & 12 H

@ = PBrnsx &

{a)
a |
a = B
Cy -
0 E. E. ¢
(b)

B3 #ZHIZS 80 B R AR X I
Fig. 3 Catastrophe domain in the

controk parameter space
(a) —Double cusp type;
(b) —Single cusp type

W ILRAR, B K AR K Dl B S =, il
THEFWEARK . B, A7 B b a4 K
AMIRRAZ IS, AERARBR AT SRR
AT SE T, T BR T SR AR B A ) 25 i
B, BRI KK

3 HRIE

(1) AN HRAH R T T KA KX
RAPERG ERIRADE (- AO,) A1 XU )
KA, b giext Ty I KRB 6 B AT
HESHENME .

(2) SIARAIRHI TN FH K I & — T
Zol, ARG EU TR AR b S R4k
JIRFFIRAT AR HE— D IRT

10

11

12

13

14

15

16

REFERENCES

Li Husheng( 253 42). PhD thesis. Beijing: Beijing
Graduate School of CUMT, 1995: 46- 66.

Zhong Maohua( £ /£ 4£), Chen Quan( % 4) and
Chen Baozhi( B E %) . Journal of China Coal Society
(BER24R) , 1998, 23 (1): 58— 61.

Wang Yun( £ =).
Fire( # H K KTl 5 4 FE) . Beijing: Coal Industry
Press, 1992: 319- 354.

Xie Zhikang (4 < FE), Bao Qingguo ( fifl JX [F) and
Zhu Fengshan( X 1l1) . Journal of China Coal Soci-
ety( JEH 2#3R), 1997, 22 (6): 623 626.

Jiang Juncheng( % %2 /i) and Wang Xingsheng( T4
). Journal of China Coal Society ( ¥ & % i),
1997, 22 (2): 165- 170.

Yuichi Nakugawa and Shin-ichiro. Mining & Safety,
1984, 30 (1): 2- 9.

Yuichi Nakugawa and Shin-ichiro. Mining & Safety,
1984, 30 (5): 225- 235.

Kataro Ohga, Kiyoshi Higuchi and Kazuyuki M ukai.

Prevention and Control of Mine

Journal of the Mining and Materials Processing Inti-
tuste of Japan, 1997, 113 (9): 683- 387.
Kataro Ohga, Kiyoshi Higuchi and Atsushi Shiba-
hara. Journal of the Mining and M aterials Processing
Intituste of Japan, 1997, 113 (11): 811- 816.
Deinigo V N and Milenin G V. Engineering Simula-
tion, 1995, 12 (2): 257- 262.
Krokidis Xenophon, Nouty Stephane and Silvi
Bernard. Journal of Physical Chemistry. 1997, 101
- A (39): 7277- 7282.
Wang Xingsheng( 44 &) and Zhang Guoshu( 7K [¥
fX) . Prevention of Mining Fire( § F K ‘K Fiif) .
Xuzhou: Press of CUMT, 1990: 46— 51.
Wu Chao( % ##) and Meng Tingrang( i & il) .
Theory and Technology for Control of the Mine
Spontaneous Combustion of Sulphide Ores( =i~ F
W KK BTHR B 55 R) . Beijing: Metallurgical
Industry Press, 1995: 64— 68.
Zhang Xingkai( 5K 2% Jl). PhD thesis. Shenyang:
Northeastern University, 1993: 78— 8§9.
Uppal A, Ray W H and Poore A B. Chemical Engi-
neering Science. 1976, 31 (2): 205- 214.
M atusubara M, Watanabe N and Shimizu K. Int ]



55 8 B 4 PO SE: KARM T AR AR « 733 «

Systems Sci, 1989, 39 (2): 339- 362. ty( Bl 5 %2 4) . Xuzhou: Press of CUMT,
17 Wu Zhongli( % *'37). Mining Ventilation and Safe- 1989: 376- 378.

ANALYSIS FOR CATASTROPHE OF MINE
ATMOSPHERIC PROPERTIES DURING FIRE

Zhong M aohua, Wen Limin and Chen Baozhi
Department of Saf ety Engineering, School of Civil Engineering,
Northeastern University, Shenyang 110006, P. R. China
Chen Quan
National Institute for Occupational Saf ety and Health,
China Ministry of Labour, Beijing 100029, P. R. China

ABSTRACT Using catastrophe theory, the change of mine atmospheric properties during underground mine fire was
studied, its catastrophe model was constructed, and the results of this model correspond with the fact. According to the
model many efficient measures to prevent and eliminate mine fire can be chosen so that regular mining production may pro-

ceed in safety state.

Key words mine fire atmospheric properties catastrophe analysis
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