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Fig. 2 Residual deformation modes of circular tubes
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Table 1 Geometrical parameters and comparison of the experimental and theoretical impulses

HPE D/m hm  wmm  Wg  A(mkg)  Apykgem?)  Apylkgem?)  p/MPa  IJ(N's) L/(N's) (L)%

I 89 0.9 55 20 0.55 227 148.2 14.8 9.8 9.2 —6.12
I 89 0.8 29.1 35 0.46 34.0 236.0 23.6 14.9 14.7 —-1.34
| 76 0.8 26.8 35 0.46 34.0 236.0 23.6 13.6 12.6 =735
v 76 0.7 29.5 35 0.46 34.0 236.0 23.6 13.4 12.6 —5.97

H1 O 57 3% 1 184 %% Micro-Epsilon LD1607-200 75 545 15 rh v 8%, 7] 144 £ 4 fiit-:

2t lip
&:Mn%ﬂm% (1)

Ao AR A R R M=151.3 kg, AW T=3.14 s, x; Flx, 73 B8 T,=T/4 Bl T,=3T/4 W7 R% . RLRAK
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T I BRAR R RO, A LT g

2

LoDy h Il AR SME SR
1.2 SRR

SLYGEE R P (1) 5 REAR, AR R EA i Lo, B AR ABERE wy (2) 1800 B A S B A
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TRPRAT — A it ~F- B89 DX IO A 7 35 1T PR T B0 0 AT SR PR Rp IR TR o X R T 4 350 ) 58 2
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P(5,6,0= poe ™ £ () () 3)
s po W BRKE BT I (E, 3 080 AL 7=50 ps™), £ () 5 g (x) 43 51 Sy i 1) FIELJE 7 [ B9 00 46 F 7 43 A R
B BUf (x) = cos? (nx/ L)Y, g(6) = sin@ ", AR KE wh s 3w -
p(x,0,1) = poe’ﬁcosz(nx/L) sind 4)
A 0<x<L/2, 0<6<m/2. R4 3Z8ELERmEHUNE 3(a) Ui, a4 i 3(b) iR .
2 K= ) TSP EY I QUSSR
L= 4]0”2 f:/z f: p(x,6, t)%dxd@dt - % poDL7 (5)
MR HE I B e S 1O BB = A W TR Apo (PR A kg/em?) A U B RE BS @ (FA07 R m/kg'?) & 06
PR

6.1938 03262 21324 - e
Apy= T - =S T 03<H<1.0, H=H/NW, Apo=ps-p. (6)
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Fig.3 Geometry of circular tube under blast loading
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Dynamic response of thin-wall circular tubes under transverse blast loading

YU Boli'?, FENG Genzhu'?, LI Shigiang'?, LIU Zhifang'?
(1. Institute of Applied Mechanics, Taiyuan University of Technology, Taiyuan 030024, Shanxi, China;
2. Shanxi Key Laboratory of Material Strength and Structural Impact, College of Mechanics,
Taiyuan University of Technology, Taiyuan 030024, Shanxi, China)

Abstract: In this paper we investigated the dynamic response of thin-wall circular tubes under lateral blast
loading based on experimental research, theoretical analysis and finite element simulation. We studied the
dynamic responses of the tubes under explosion using the ballistic pendulum system and analyzed the
deformation modes of the thin-wall tubes, and based on the foundation beam model, established a theoretical
model of the mid-span deflection of the circular tube under lateral blast loading and made it dimensionless.
We also analyzed the influence of the geometric parameters of the circular tube on its deformation mode and
mid-span deflection using finite element simulation and compared it with the theoretical prediction. The
results show that the deformed area and the mid-span deflection of the circular tube increase with the
increase of the TNT mass. The length-to-diameter ratio, wall-thickness of the circular tube and the loading
impulse all have a great influence on the mid-span deflection of the circular tube. The theoretical prediction
and the numerical results are both in good agreement with the experimental results.
Keywords: circular tube; blast loading; modal solution; beam-on-foundation; finite element
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