%36% H4M EHAFE TEFIR Vol. 36 No. 4
2019 57 A Journal of Architecture and Civil Engineering July 2019

XEHE:1673-2049(2019)04-0094-08

A K E i ESh B NIEEXTEE RC EEZREM
oEd 98 4 i) iz /Y 2 ]

X W.F H.X F.mER
(R TR BRI % 710061

WE:AMREZG KA ESD A H EEMHE B H R, 552l 10 FKEAHRESS
10 £ L@ B3, HAREFEAAFRERITALEZTESZE RCIELEZEH, £ ABAQUS #4412
SRR RATHE M. Bh .S KRA Y ESD S Ldn E s ER T o4 Hm 54 4E;
RE KRTREHESSMB(EMD) ¥ K AR ES 5 @A 4R E MR 8 RIER S &K
(IMB) %%, &k kL& IMF 325 ¥R A 022 mEMRATGHE S, B I FIH FH0E
HERBHEDMERATHEMN R . 2 & IMF 22 ME B Emp Bt E, 4R %
KA EDER THEEMAERE ALY R TEAREFD; 5L A REIEL HEMEE
kx5 IMF 52 B B Btk k. % 1 A& IMF 5% B H B4 Hvh 5 g A A F 4B A K
ﬂﬁﬂi’@}'{iﬁé@ﬁiﬁ‘l‘&’fﬁﬁﬂ;ﬁxi’l&’fﬁ—?.u_%‘k%i‘ WESH ANmm T BT RARLESEAT
LM E e B K TE@ W E he) AN,
9%%?.11 KEABRED ;Z BEEM A BOE B A5 BB MRS
FES#ES:TU3L3 XHiFRER: A

Influence of Effective Peak of Far-field Long-period Ground
Motion on Elastoplastic Response of High-rise RC

Frame Structures

WANG Bo, LI Zhe, WU Tao, LIU Bo-quan
(School of Civil Engineering, Chang’an University, Xi’an 710061, Shaanxi, China)

Abstract: In order to investigate the influence mechanism of the far-field long-period ground
motions (LPGMs) on the seismic responses to high-rise structures, 10 LPGMs and ordinary
ground motions were selected respectively, and a high-rise RC frame structure was designed
according to the current seismic design code of China. Meanwhile, the finite element model of the
high-rise RC frame structure was established by ABAQUS software for calculation and analysis.
Firstly, the structural response characteristics under the long-period ground motions (LPGMs)
and ordinary ground motions were compared. Then, the LPGMs were decomposed into different
intrinsic mode functions (IMFs) with different frequency information based on empirical mode

decomposition (EMD). Each IMF component was taken out and the residual IMFs were added to
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reconstruct the new ground motions. Through the comparison of the structural responses
between the original LPGM and the new ground motions, the influence degree of the IMF on the
structural response was investigated. The results show that the seismic response of high-rise

The IMF

components, which is close to the structural natural vibration period and has a larger peak value,

structures under LPGMs is larger than those under ordinary ground motion.

has a greater impact on the seismic response, and the first high-frequency IMF component has the
favorable interference effect of reducing structural response. The effective peak value and
effective peak rate of LPGMs are significantly larger than those of ordinary ground motion, thus
the internal mechanism that the seismic responses of high-rise structures under LPGMs are larger
than those under ordinary ground motions is preliminarily revealed.

Key words: long-period ground motion; high-rise structure; effective peak; empirical mode de-

composition; elasto-plastic time-history analysis
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Tab.1 Basic Information of Long-period Ground Motions

Hh7E Bl 2 A G5 = £ Bk B -t Wi JZ 15/ km i J A
1 ILA004-NS 86. 60 E
2 ILAO04-EW 86. 60 E
3 ILA005-NS 84.90 D
4 ILA048-NS 86. 70 E
5 ILAO55-EW 88. 10 E
K P ) 4 7 Bh Chichi (1999 4F,M7. 6)
6 ILA056-EW 89. 80 E
7 ILA056-NS 89. 80 E
8 TCUO006-EW 72.50 D
9 TCUO010-EW 82. 20 C
10 TCUO010-NS 82. 20 C
1 Imperial Valley (1940 4%, MS6. 5) EL CENTRO 12.00 D
2 Coalinga (1983 4F,M6. 4) CANTUA CREEK 23. 80 B
3 Ninghe (1976 4F,M6. 9) TIANJIN 31. 60 C
4 Northridge (1994 4 ,M7. 4) GRA074 31. 20 C
5 California (1952 4, M7. 4) KERN COUNTRY 42. 30 C
5 b 72 B
6 Kobe (1995 4E,M6. 9) KAKOGAWA 22.50 C
7 Taiwan Smart (1986 4F,M7. 3) SMARTO007 54. 20 C
8 Tabas (1978 4 ,M7. 4) TABAS 11. 80 B
9 Westmoreland (1981 4, M5. 9) PARACHUTE TEST SITE 20. 47
10 Whittier Narrows (1987 4, M5. 9) HOLLYWOOD STORAGE 23.10 B
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Fig. 4 Comparison of Average Structural Responses Under Long-period Ground Motions and Ordinary Ground Motions
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Fig.7 Comparison of Structural Responses Between Original and New Long-period Ground Motions
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Tab.3 Calculation Results of Maximum Top Displacement and Deviation Degree of Structure

HiL 7 B JE b M1 M2 M3 M4 M5 M6
F B/ m 1.64 2.92 1.55 1.27 1.02 1.21 1.53
W25/ % 0. 00 —78.05 5.49 22.56 37. 80 26. 22 6.71
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Tab. 4 Calculation Results of Valid Peaks and Valid Peak Ratios

— IR A AE/ A R AE - Y 1E A 5V fE A1 RV fH

(em» s 2%) (ecm e« s %) /% SEHIE/ %
ILA004-NS 184. 96 84.07
ILA004-EW 189. 86 86. 31
ILA005-NS 198. 88 90. 40
ILA048-NS 182.58 82.99
ILA055-EW 170. 96 77.71

K 41 4 5 B0 182.79 — 83.09
ILA056-EW 173. 86 79.03
ILA056-NS 172. 81 78.55
TCU006-EW 171.75 78.07
TCUO010-EW 189. 35 86. 07
TCU010-NS 192. 85 87.66
EL CENTRO 45. 32 20. 60
CANTUA CREEK 62.48 28. 40
TIANJIN 65. 39 29.72
GRA074 46.05 20. 93
KERN COUNTRY 33. 22 15.10
T3 72 3 43.82 e 19.92

KAKOGAWA 31.81 14. 46
SMART007 65.67 29. 85
TABAS 26.58 12.08
PARACHUTE TEST SITE 34,45 12.39
HOLLYWOOD STORAGE 27.26 15. 66
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