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y(0)= 0, y(li+ 12)= 0, y(l1) = u,
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o= Eg[l- _qu(t)dt], (3)
. E ,_ro‘i’(t)dt , .
o= Eee—s/so. (4)
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R= Jue ", (5)
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Wa)= '+ S+ g, (6)
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[ 10],

M= Wi+ Up+ Us,
+ 1
, WL = J:)l 2qoydx , Uk
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Au= ullAx = 3J_2u0(1— kf)l/2
(11) Taylor , 4
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1,22 2
A= T¥x3) = I(x1) = 5 de “up( 1= ko™ (2)
(19 . ki-1<0 , ,
2) , . ke 3 )
3) . (M)~ (18) )
2 ]" 2
, 2> ) , 3
1
E/GPa E/GPa H/m A/m? [/ m l»/m
a/'m b/m O/ (kg m?) h/m
1 25.2 20 10 36.8 100 10x 10 3000 550 18 12
2 7.80 14 3 62.0 50 6% 6 2 500 290 12 10
2 3 2
X X, Au/m ATV ] Au/m ATV ]
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Cusp Catastrophe Model of Instability of Pillar
in Asymmetric Mining

LI Jiang teng"?, CAO Ping'
( 1. School of Resources and Safety Engineering, Central South University,
Changsha 410083,P.R . China;
2.Civil Engineering Departm ent , Hunan Polytechnic University ,
Zhuzhou , Hunan 412008, P.R. China)

Abstract: A simplified mechanical model of pillar hang wall was established in asymmetric mining
and instability of the system was discussed by means of potential energy prindple and cusp atastro
phe theory. The necessary sufficient condition and the jump value of displacement of pillar and the re-
leased energy expressions were derived, which established foundation for quantifying of the instability
of system. The results show that instability of the system is related to load and its stiffness distribu

tion. The aitical load inaeases with the increasing relative stiffness, and the system is more stable.

On the contrary, the instability of system is likely to occur, and the released energy is larger in insta

bility process, and the harm is more tremendous accordingly. Furthermore, an example was calcula-

ed, and the estimated results correspond to practical experience, which provide basis for mining order
and arranging stope.

Key words: pillar; stability; potential energy; cusp catastrophe; asymmetric mining



