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EFFECT OF EXPLOSION LOADING ON TOPPLING
DIRECTION OF CHIMNEY DEMOLISHED

BY BLAST

Xu Lianpo

( Institute of Mechanics Academia Sinica)

ABSTRACT When a chimney is demolished by blast, there are some factors such as. ex-
plosion loading, wind, shock wave in air. initial mode of movement of the chimney and
cutting conditions could have effect on the toppling direction. This paper studies the effects

of explosion loading, wind and shock wave in air under general cutting conditions.the cente
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of mass of eguation of motion is used. Because the time defference between action of ex-

rlosion lo;xdin}g and initiation of the detonator is small. the influnce on the error of initiation
of the detopator is considered in calculation. It could get the toppling equation (42 from the
fised fulcrum condition. Because the angle 8 and moment M. by shock wave in air is smull
and M (orphis a decreasing function of t, the equation (42) could be simplified to equation
(55). Its solution is the expression (56). Because there is a function an(t) of the detonator in-
ittating t1ime, the special solution of the expression (56) is continuous. Then, as #, >0 . the
chimney shouid topple in the positive direction, as £, <0. it could topple in the opposite di-
rection. It takes three typcs of an(t) for comparison, the correspondi expressions: of g, are
given as {(65—-67).

Two chimneys of 38m are calculated, the results show in table 1. From table ! it could

(1) Becauw r, is one or two orders of maquitude smaller than D, /z. the explosion joad-
ing has no eflect on the topplong direction in general.

12) the effect of the time difference among the initiation of the detonators on cxplesion
loading ¢nald be neglected.

(3) As 7, =¢/k, the explosion loading is determined by  and the action time of explo-
sion loading in general.

{4) It could neglect the effect of shock wave in air on toppling direction of the chimuey.

(5) When there are reinforced bars in the chimney, it combined with the wind probably
could inflience the toppling dircction.

161 When the dimension of tne chimney increases with scaling law the above conclu-
sions remain the same.
KEY WORDS  expiosion loading. soppling direction. placing of the holes.



