5 442555 3 ) B % w kTR E iRk Vol.44 No.3
20244 6 A Journal of Disaster Prevention and Mitigation Engineering Jun. 2024

DOT:10.13409/j.cnki.jdpme.20231120003

BEMEEEERRETR
% B K OB, R OB, HEBH, BEBY, TZE]

(1. AN R 2 e ) 3 2 B AR e RN 3622005 2. 48 MK 24 1K TR 4B, fm 2 M 350108 3. db st Toalk K 2# I
AN TR B, Jhat 100124)

HMEAIEDREDZBNFREEIRENRESNOEZRERAIN ., BELLIRZANTHELLE S
HEZARH, R THEDGBREEFBEFRE, F T E R ER, B EahREasitay g
}E%Fﬁikiﬂa&ﬁhai%ﬂ— DR, R ERHR S EBE SR EA R, B, AT B R K-Net % Eshn &
RS EEIE TEBIENEN R T RES AR, RAEERN TEHERREDO Z BB EQEER W
):ﬁéxx’“%uw ?EER&%%}%?‘”‘&!(J:%&A BEFRELTHRREZRE(RER) G FAXZXHRERE
It MM E IR O ABAGYaE, RIS ED S B RN R LAY TR, FRERE
PR ENBREOKBEA P LEAR AR, BRETRE L TRRERRE AR TEE 3 A[13~525],
[12~795],[0.037~0.173]; BB T KA (1) H AT R TEFIE; 5 B E AL, B3 E 2h oy 52 L
OUBRGTHEREREMEZE BEXRLAM G HAEEA LR,

KRR MR By 5 B AR RO R S BCAUBE R A M X

FESES: P314.6 XEkFRIZAD: A XEHS: 1672-2132(2024)03-0506-12

Study on Intensity Envelope Models for Offshore Ground Motion

ZHANG Chao"?, CHEN Long'; WU Cheng', DU Xiuli*, LAI Zhichao’, WANG Piguang’
(1. School of Advanced Manufacturing, Fuzhou University, Quanzhou 362200, China; 2.School of Civil Engineering,
Fuzhou University, Fuzhou 350108, China; 3. School of Architectural Engineering, Department of Urban
Construction, Beijing Institute of Technology (BIT), Beijing 100124, China)

Abstract: Artificially simulated earthquake motion is currently the main seismic mput for seismic anal-
ysis of marine structures. The intensity envelope function, a crucial parameter for artificial simulation
of ground motions (GMs), determines the non-stationary intensity characteristics of GMs and controls
the duration. Existing intensity envelope models, derived from a large amount of onshore earthquake
GM records, cannot accurately reflect the intensity distribution characteristics of offshore GMs. There-
fore, this study focuses on intensity envelope models for offshore GMs. Firstly, an offshore earth-
quake GM database was established based on the records selected from the K-Net strong motion obser-
vatory network in Japan. The intensity distribution characteristics of offshore ground motions in the
time domain were studied. Secondly, this study proposed a three-stage intensity envelope model suit-
able for offshore GMs. Computational expressions for earthquake magnitude M, epicentre distance R,

and key parameters including the rising segment 7,, the steady segment ¢, and the decay rate of the de-
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scending segment ¢ (dimensionless) were derived through regression analysis. Thirdly, the impact of
earthquake magnitude and epicentre distance on the intensity envelope model for offshore GMs was in-
vestigated. At last, the similarities and differences between the intensity envelope models suitable for
offshore and onshore GMs were compared. The research results indicate that: the key parameters, in-
cluding the rising segment #,, the steady segment ¢, and the decay rate of the descending segment c,
have ranges of [13 s~52 s], [12 s~79 s], and [0.037~0.173], respectively, for the intensity envelope
model of offshore ground motions. The effect of magnitude on key parameters (z,, ¢, ¢) is greater than
that of epicentre distance. Compared with onshore ground motions, the intensity envelope model for
offshore GMs differs significantly in the attenuation rate c in the descending segment, and the distribu-
tion range of each key parameter is larger.

Keywords: offshore ground motions; intensity envelope model; attenuation relationship; three-stage

model; Sagami Bay area
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