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Effect of explosion-proof wall on antiknock performance for single-layer reticulated shell

ZHAIT Ximei, SU Qiangian

(School of Civil Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract; To analyze the influence of explosion-proof wall on antiknock performance for large-span reticulated shell
structures, propagation of blast shock waves around explosion-proof wall was simulated with finite element software
ANSYS/LS-DYNA. The ALE ( Arbitrary-Lagrange-Euler) algorithm was determined due to good agreement with
experiment. A kiewitt8 single-layer reticulated shell of refinement was established to simulate the dynamic responses
of structure considering explosion-proof wall subjected to external blast loading. The response rules of the structure
with varied height, position of explosion-proof wall and span ratio of reticulated shell were obtained to analyze the
effects of explosion-proof wall and structure on circulating and reflecting action of blast shock wave. Dangerous
height of explosion-proof wall including specific values was proposed, which could provide reference for reasonable
defense design of reticulated shell structure.
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loading; dynamic response

By i A S — R B AT R Bl S, T AU
D RM KX HR AR A S5 R IR O s K b ik
B PR LR MR AR ZEH R
Langdon 25 ) 5 15 S A5 A9 At T 7 Jik v e 280k
LU I AR T S A Wi IO LA % 3 43 4 4 ) L
REMYFZ IR 5 Zhou 55 SEFHUEBUEL 1 1 WM 5%
W {1 R T A A 2 5 SR e 0 A7 S S st g T W
PERS S ISR B AT T BB AN, DF 5 1 e i
PR R R 3% 5 ] R A5 SR Y ) A I )
137 B RS 00 T g i AR 20 B 1 S0k e i v
SR, IR WTSE 22 46 rh T PURE X R M b it I 52

W EMA: 2015-10-14

E£mAB. ERALRPAES (51378151)
EZEEN: BAEM971—) L, 2 A4S
BIEEE. BF5HM, xmzhai@ hit.edu.cn

Uit LIRS TR AR D SC TS5 i AP RE R4
SR, 5 IR il e SR RN LA R ik A
TSR 5 7k 3k 22 (B B S X 285 1 1 5 i
> R OR B 4 ] 25 44) 114 52 0 BIF 58 AL 125 L[] I 6
SR AR ZE R 1 R K ) 17 A 58 AR R e | R A rh
F 15553415 A5AE B WEL S 4505 | R RSCHIL B LA 97 4
vz 387

305 Fl ANSYS/LS-DYNA 3l /145 BRIT /3 fk
8,8 X SCHRL 7 ] b R K i A7 A FROTIRAIE,
LA 2 22 ) 51 1) U 8 #5 5 J7 15 (arbitrary-lagrange-
euler, ALE ) A ERAYE ; @ 7 A5 404k 40 m B5 Y K8
TR AL SR T ) e A6 A | i 00 56 7 3 B it 1 A
R KEAT BAE FH T 03 s B A5 H T AN ) By 4 5k
e R e bl VAN PR e T L
W BTN, B i e B e 5 SR ) B s S sk



12 4]

A, A BRI U T BRI SE 45 R TR M RE A4 52 ) <77 -

XSS A, Sy it — 25 i 5 K I e 45 A4 1Y B
RSB R AU .

1 BRI I

1.1 REE TR AERTER

SHIIE ALE BB AR U 5 125 78 43 A B R 33l %o 4k
I W B ) P TE B, A SCOGESCHR [ 7] 1 B A i
SEVE I T BE AL a1 1 (a) TR, i B A58
23 VB2 BYBS2H .4 kg TNT FE 240 e e B B 1t
3 m WP ARES LR I, B R 0.6 m. B B
1.5 m F10.6 m 435 E A B WAL B R ES
0 [R)— KA, i R i s 7

EEE
AN, R
INT. - 2lgn
© gB ) 3 4 5 .6 7
| S
| 3 0503 05 15 | s | o1s s |
(a) 5T (m)

N e

(b) A R CAE Y
E1 REHERFRITER

Fig.1 Experiment layout and finite element model
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Tab.1 Material parameters of the TNT explosive
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Tab.2 Material parameters of the air
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Fig.2 Pressure distribution of blast shock wave at different times
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Fig.3  Overpressure-time comparison of measuring points
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Tab.4  Section of reticulated shell components mm
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Fig.5 Finite element model
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Fig.6  Nodal displacement in various heights of the explosion-
proof wall
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Tab.5 Structural dynamic response in various heights of the explosion-proof wall
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Fig.7 Pressure distribution in the process of blast shock wave propagation in different heights of explosion-proof wall
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Tab.6  Structural dynamic response in various positions of the explosion-proof wall
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Fig.9 Pressure distribution in the process of blast shock wave propagation in different positions of the explosion-proof wall
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Tab.7  Structural dynamic response in various rise-span ratios of reticulated shell
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