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Analysis of fracture mechanics for falling tall
chimneys during demolition blasting

. 1 1 1 . 2 . 1
YANG Jian-hua’, MAYu-yan, LU Wen-bo, SUN Jin-shan”, CHEN Ming
(1. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China;
2. Faculty of Engineering, China University of Geosciences (Wuhan), Wuhan 430074, China)

Abstract: In order to explain the frequent phenomenon that tall chimneys with a height more than 150m always fracture during
falling process during demolition blasting, a mechanical model of tall reinforced concrete chimneys is set up in the directional falling
process through the appropriate structural design parameters selected in accordance with the design standard of chimneys. The inner
force distribution and limit bearing capacity expressions of chimney section at any time are derived; and the failure mechanism is
analyzed. And then the evaluation is carried out if chimneys will fracture or not during demolition blasting according to its load and
section strength. Results show that tall chimneys with a height more than 150 m will fracture at the section to the top 1/3 height when
the tilting angle reaches to 40° -60° during demolition blasting.
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Table 1 Basic parameters of chimneys
pie PUBRREHAN U RN g gy ORI %
/m EEGEEE YGRS G S o Y Y Y )
/m /m /m /m
75 125 322 1.11 296  C20 II 0.62 0.62
90 1.38 3.57 120 322 C20 II 0.54 0.54

120 1.88 4.28 1.70  3.88 C25 Il 0.51 0.51
150  3.00 846 284 806 C25 Il 0.47 0.47
180  3.00 935 284 893 C30 Il 0.48 0.48
210 3.50 1060 332 10.00 C35 Il 0.58 0.48
240  4.00 1220 3.78 1140 C35 Il 0.65 0.50
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240

g 210 =75m -8180m
~ -+-90m —--210m
=180 -+120m + 240 m
tﬁﬁ 150 - 150 m

&= 120

g 90

® 60

#p

w30

0

80 90

50 60 70

0 10 20 30 40
o/ ()
B3 ZEBRAREBERESHARRNE

Fig.3 Curves of relation between the height of the most
dangerous section in bending and the angle
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