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L. WEHNHF (DAY RBHR; WHIREELLH, M4k: OpenSees

Optimization of Failure Modes for Reinforced Concrete Buildings

Based on IDA Mothod

"Jiulin Bai', Jinping Ou'?

(1.School of Civil Engineering, Harbin Institute of Technology. Harbjn,P.R.China,150090;

2.School of Civil Engineering, Dalian University of Technology, Dalian,P.R.China, 116024)
Abstract: The structure’s failure to withstand heavier loads is primarily caused by their unreasonable failure modes. In
order to optimize the failure modes of structures, a five-storey and three-bay reinforced concrete plane frame is established,
based on the fiber model using OpenSees. Ten different ground motions are selected according to the site condition as the
input of IDA analysis. The weakest failure mode of structure under the failure criterion is obtained based on IDA curves. '
Finally, three approaches are employed to improve the structure's failure modes. The results indicate considering both the
order of failure section in failure path and energy dissipation occurring only in beam sections to achieve the “strong
column weak beam”, have the best superiority to improve the seismic performance. The optimization of structure's failure
modes based on IDA method can also be applied to other structural systems, providing a new way for the seismic design.
Key words: Increment Dynamic Analysis; Failure Modes; RC Buildings; Optimization; OpenSees
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NAARARIERNY, RHBERNEROEFERAETESAR B TR IDA H. 4824 IDA Bk
ik, HIBEH B 5K, AT LIS S R K SAE N |
D) SRR HEK DA &, HREIERAMESRENT 02k, (k, N¥ K IDA HHLHEME

AR, WEAERTH SV AR AP
2) IDA iR IR, ENHESHERK, TSR RER D, BUEIIE SHTIR M RS A

Y5y IDA 5387 AR PR £
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EE2  Kobe 1995/01/16 0 KIMA 6.9 0.599 743 19.95 0.02
EE3  Coyote Lake 1979/08/06 57383 Gilroy Array #6 57 0316 245 3.85 0.005
. EE4  Imperial Valley 1979/10/15 6604 Cerro Prieto 6.5 0.169 116 425 0.01
EES5 Kern County 1952/07/21 1095 Taft Lincoln School 7.4 0.156 15.3 9.25 0.01
EE6G  Loma Prieta 1989/10/18 57007 Corralitos ' 6.9 0479 452 1137 0.005
EE7  N. Palm Springs-1986/07/08 5070 North Palm Springs 6.0 0.694 338 388 0.005
EE8  Northridge 1994/01/17 90013 Beverly Hills-14145 Mulhol 6.7 0.416 59 13.14 0.01
EE9  San Fernando 1971/02/09 128 Lake Hughes #12 6.6 0.283  12.7 297 0.01

EEI0  Whittier Narrows 1987/10/01 90061 Big Tujunga, Angeles Nat F 6.0 0.178 6.7 0.37 0.02
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M BRRMZEIEREREASEK 0.1g #1700, 2EEEEREITRIEDS K. A0 EEAREI
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e N 5 GRS TR R BRI R R . GEaEXRBMEH RN, X IDA MESITRMAILLE. 7
EE1. EE9. EE10 i\ F, PGA £ 5g Z4A ) IDA IR BB M AT EM, H EE1, EE10 2301 “4r
B FFE. 55 RE\EBRRGWRFT ABNSHEILARATA, £ PGA 4 5g MHERN T, SN
N RIBR MR RIRE BN . FESAICR IDA BZH IM [EER R 5g, RN &E 500 RBHEN], o7
PASRIERS ML S5 40 IDA ik, i 3 Biox.
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HAEWR 2 Fion. MHETLLRILGH R IR EMEEARZR K, K/AMHEIR 10 5, BREREHHE
% 14 1%, 455 IDA fh#k, ATLARINCE EES MIA T, 4140 DM EX— B ER, HENRERK; &5
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EHE/N, IDA MR T ZER. Fit, £%7 BB MR Y, EEZEEE/DKEFEAT,
LB R KR, SHBEES KM, B EES (Northridge #%) VEFH T B4 My S RiHE =R o 25 40 B B 88 K it
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’ ? T 7 2 AHRHIERR L
EE! 1 H |

e PO T ¢ e B e | HE BMEWm BARE  BATUR  BAHMME
- : W EE g  fBA  AB/mm  SIH/KN
B ; j E EE9  5.000 0.0118  389.2050  650.1020
g = L4 EEl 5000 00159 1317110 6653140
< =y ; 2 | § EE10  5.000 0.0161 208.4370  646.5120
2 i ! T EE4  1.744 02000 2825220  589.6570
EE2 1719 02000  771.8130  590.6240
EE7  1.551 02000  241.0670  556.2210
EE6  1.439 0.2000  459.0440  515.6290
0(1) T - L L J EE3 0952 02000  288.1560  579.5480
RS- EES  0.658 0.2000  224.8140  540.7042

EE8  0.508 0.2000  270.1770  474.1919
B3 BT RBAEMRLN DA #E :

6 LR EERBARA ML

#5494 EE8(Northridge #%) F FIRM AW LA EROF R LR, WE 4 Fin. &R C13BU)RX
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48 3R, RLFBTRA () WEE, e, $WREBRTE 2 ZHERMVBER, &K
SO IE) A 8.93s. HNEHIERRE MR MAE &R, BT KM BIRMY, SHBEEAR. S585
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Numerical Simulation of Localized Blast Loading on Thin Plates

Bai Zhi-hai, Yan Bo, Jiang Zhi-gang
(National University of Defense Technology, Changsha Hunan 410072, China)

Abstract: The spatial distribution of localized blast loading on thin plates was investigated, and the 3D
distribution fig of specific impulse was plotted. Based on 3D commercial code LS-DYNA, the blast and the
interaction between shock wave and plates were simulated by coupling arithmetic. Compared with experiment, the
numerical simulation technology’s rationality was validated, and analyzed the impulse on thin plates conformed
the fig of loading’s spatial distribution, the results indicated that it couldn’t be regarded as uniform when simulate
the blast load.

Keywords: Blast impulse; Thin plates; Fluid-structure interaction; Finite element; Specific impulse
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