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Damage of Structures and Dynamic Response Analysis under the Action of Blasting Seism
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Abstract; According to the problem of oversimplification of material and structural models in researches of blasting
seismic response of architectural structures,an existing orthotropic dynamic damage constitutive model was adopted
to write users’ self-defined subroutine of dynamic finite element software LS-DYNA with which the dynamic re-
sponse of a two-storey,two-span and representative masonry structure were simulated under the action of different
blasting seismic waves,and then.the influence of three main factors of blasting seismic waves on the damage of archi-
tectural structures and dynamic response was analyzed. Results showed that the damage of structure would be great-
ly enhanced with the increase of amplitude, increasing the strain response of structure remarkably. There exists a
dangerous frequency section, which was in the frequencies corresponding to higher order vibration modal of struc-
ture. The damage and dynamic response of structure were significantly related with waveform,and if structure dam-
aged during forced vibration phase,the duration time would influence dynamic response remarkably.
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Tab.1 The material parameters
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Fig. 4 The cloud atlas of structural damages under the action of different amplitude loads
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Tab. 2 The structural response under the action of different amplitude loads
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Tab.3 The dynamic response of structure (load group 1)
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Tab.4 The dynamic response of structure (load group 2)
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Fig. 5 The cloud atlas of structural damages at different times

35 K X o A5 T o ) W) T S DA S B B AZ I RS A i AE Sl . MK 0.09~0. 11 s I, M R U 0 RE )
R C 2B H /N A S5 AL T A i R Sh B B IS4 20 A il LA L 2540 78 52 30 52 3h By Be 484
B3 e Az ik AR AE A B R R Bl B B Py A AR DR O B A S BUES M R R . X R e TR R 455 A9 K g L B
LA PO 32 R 5 B2 2 A5 3 T D A /S B A7 2R AN I AR BB A BRI A I — 2 5 | R bR . B A
FHIBIR .

3 i

1) 1l 752 0 AL B9 384 00 o T Y S DR 5 A B0 453405 5 >4 45 R A AR DG A B+ JHL O i 7 AR i L e AR Ak 5 T
SRR K A A0 i o A 78 7 Tt 7 9 I L ) 39 o S T A A A L o N W ST A PR

2) (eI B 7 1) 9 MR AT T » S5 M AT A — A FE R (4 00 23 B > b 72 904 5 090 A 3 /1 W30 R BL IR 245 44y i i
F R 5 3 I 5 R R AR /N I LIS B0 3R B IO A 45 K e B IR Sl R0 R B AR

3 2 3 R 9P 11 2 450 0 W AR 25 A AT N 45 K B 453 40 0 3 k) B 5 RR S A B DR &



Bt 41 Journal of Shandong University of Science and Technology
KRB H B AR R 4 A 04 B 4G A Bh A e o AT

4) YL 3230 R B Y B AR A I ER 2 Sl B B A A 4505 e s g o 17 A AR B L g T 7 R AR

P[50 Jef 45 g vl 197 5 W) A AR K

S 230K

(1] . R0 KRR A TS24 M0y 3 v i R e 2 F B AF R [D]. 4 & b A A X #2010,

(2] i, B R BB F M 5 32 H LML a7 B3 T Ak i jrok L 2006.

(3] A B o AR s S, PR . 5 50 28 Al R B3 R 3% 98 M A w0 A2 5 AT () )R 5 b &,2008,28(1) :92-96.

SHEN Yongkang,SHAO Jianhua, CHEN Jianfeng. Precise integration analysis on blast seismic elasto-plastic responses of
structures[ J]. Explosion and Shock Waves,2008,28(1):92-96.

(4030 % & TR R A, % R Sk 2 A4 M ey B BUL E 3h v o AT AR [T ], B 48 ,2006,23(3) : 25-27.

LIU Mantang, CHEN Qingshou. Study on dynamic response to blasting earthquake of the multi-particle system architectural
structure[ ] ]. Blasting,2006,23(3) ;:25-27.

[5]JDHAKAL R P,PAN ] C. Response characteristics of structures subjected to blasting induced ground motion[ J]. Interna-
tional Journal of Impact Engineering,2003,28:813-828.

[6]JHAO Hong, WU Chengqing. Numerical study of characteristics of underground blast induced surface ground motion and
their effect on above ground structures:Part [ . effects on structural responses[]]. Soil Dynamics and Earthquake Engineer-
ing,2005,25:39-53.

[7IMA Guowei, HAO Hong.ASCE M. Distributed structural damage generated by high-frequency ground motion[]J]. Journal
of Structural Engineering,2002,3:390-399.

(8l %M MRl AARZR . F. 5o EMA T AR XS BRBHGHEA[T] £ X5 %,2010,310¢ 1):207-210.

ZHANG Ankang, CHEN Shihai, DU Ronggiang, et al. Energy-based elastoplastic damage model for rock materials with
strain rate effects[ ] ]. Rock and Soil Mechanics,2010,31(s1):207-210.

COMT e, Btk 7. 40 A 3% 8t £ 25 M 3k X M o AT [ M. ob RI% o0 R Tk X 3 A, 2007,

[10Jsk 2%, x5+ WEEXS G FhERG ZLRBABRARTH;W[]. Z 8 %5 T8 $H,2002,21(8):1115-1119.

ZHANG Yujun, LIU Yiping. 3D elasto-plastic fem analysis for bolted orthotropic rockmass[J]. Chinese Journal of Rock
Mechanics and Engineering,2002,21(8):1115-1119.



