555 B4 2 M VO @GR R =54k (H A FH M) Vol. 55 No. 2
20234 4 H J. Xi"an Univ. of Arch. & Tech. (Natural Science Edition) Apr. 2023

DOI; 10. 15986/j. 1006-7930. 2023. 02. 002

i I = 30 R B R — M RE AR B K H S #1R 7

O, RIAED

(L FFERE AR TP RIERE AT, RHF 200092; 2. [P RS G5BT RIBRK TR AR, LifE 200092)

o

FEE . W2 Nkh B R R — R Pk M D R M AR B, R R B Id R B R E =, LUK R IR TRGWIUE ST
Ko ARSCHE G PEER 58 7% B4 2 v gk B L TR G 2 ko B b 7R Bh sk, R RGE W2 Bkh MRS B E . RE, BET
/NI B, A 40 1 R AL b 7 S A R 5 ik o R AH 5, g an T — RSB R B 1) 4y & 0 ik op B b R S R ALY . AEML AL |
FI A AR L R 7 VR BT TSRS HEORS) , IR IEBUE I W2 RN B R B L R A — 4%, A SE PR R B 5 I AY SRR 1T %)
W, BOAE TASRIA A . SE SRR AR SO AT X I T U2 XS KT ) B M2 ) b R Bl B AT A OBl SOy T R 2
WM J7 VR T AE I 3 R AU, T 343545 55 H bRt 7R B0 A DT ) 25 4R

KEW: EWZHES; Pkoh; BniEs o, ST 250R )

hE4S%ES: TU3L3 XEEARERD: A XEHS: 1006-7930(2023)02-0166-08

A stochastic model of near-fault ground motion and parameter identification

CHEN Xi'*, CHEN Qingjun'*
(1. State Key Laboratory of Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China;
2. Department of Disaster Mitigation for Structures, Tongji University, Shanghai 200092, China)

Abstract; Near-fault pulse-like ground motion is a special kind of destructive ground motion, but the number of
suchground motion records is scarce, which makes it difficult to meet the needs of seismic analysis of engineering
structures in near-fault areas. In this paper, typical pulse-like ground motions are selected from the PEER strong
earthquake database to form the near-fault pulse-like ground motion database. On this basis, model parameters are
identified by nonlinear programming method. A strike-slip fault and a reverse-fault ground motion record are
selected respectively, and the actual ground motion is compared with the simulation results to verify the efficiency
of the model. The results show this method can effectively simulate the horizontal and vertical seismic records in the
near-fault area. The parameter identification method adopted in this paper can effectively match the target ground
motion in time domain and frequency domain.
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Tab. 1 Information of near-fault pulse-like ground motion database

Ho T R A -1 Y= (NGA, Ry, Vo)
San Fernando 6.61 Reverse (77, 1.81, 2 016.13)
Tabas, Iran 7.35 Reverse (143, 2.05, 766.77)
Coyote Lake 5.74 strike slip (150, 3.11, 663.31)
(159, 0.65, 242.05), (161, 10.42, 208.71), (170, 7.31,
192.05), (171, 0.07, 264.57), (173, 8.6, 202.85), (178, 12.85,
Imperial Valley-06 6.53 strike slip 162.94), (179, 7.05, 208.91), (180, 3.95, 205.63), (181, 1. 35,

203.22), (182, 0.56, 210.51), (183, 3.86, 206.08), (184, 5.09,
202.26), (185, 7.5, 202.89)

Mammoth Lakes-06 5.94 strike slip

(250, 16.03, 537.16)
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Zie 1
Hh 7= A ] Wi J2 2 (NGA, Ry, Vo)
Westmorland 5.9 strike slip (316, 16.66, 348.69)
Coalinga-05 5.77 Reverse (415, 9.51, 477.25), (451, 0.53, 561.43)
Morgan Hill 6.19 strike slip (459, 9.87, 663.31)
N. Palm Springs 6. 06 Reverse Oblique (529, 4. 04, 344.67)
San Salvador 5.8 strike slip (568, 6.3, 489.34), (569, 6.99, 455.93)
Whittier Narrows-01 5.99 Reverse Oblique (645, 24.54, 344.72)
Loma Prieta 6.93 Reverse Oblique (766, 11.07, 270.84), (802, 8.5, 380.89)
Erzican, Turkey 6.69 strike slip (821, 4.38, 352.05)
Cape Mendocino 7.01 Reverse (828, 8.18, 422.17)
Landers 7.28 strike slip (879, 2.19, 1369), (900, 23.62, 353.63)
(982, 5.43, 373.07), (983, 5.43, 525.79), (1 004, 8.44,
380.06), (1013, 5.92, 628.99), (1 045, 5.48, 285.93), (1 050,
Northridge-01 6. 69 Reverse 7.01, 2)0123. 13), (1 063, 6.5, )282(. 25). (1 084, 5. 35,) 25(1.24),
(1085, 5.19, 370.52), (1 086, 5.3, 440.54)
Kobe, Japan 6.9 strike slip (1114, 3.31, 198), (1119, 0.27, 312). (1120, 1.47, 256)
Kocaeli, Turkey 7.51 strike slip (1161, 10.92, 792), (1 176, 4.83, 297)
(1182, 9.76, 438.19), (1 193, 9.62, 427.73), (1 197, 3.12,
542.61), (1202, 12.65, 573.04), (1 244, 9.94, 258.89), (1 476,
28.04, 406.53), (1 477, 30.17, 489.22), (1 480, 19.83,
478.07), (1 481, 25.42, 297.86), (1 483, 22.06, 362.03),
(1484, 26.31, 578.98), (1486, 16.74, 465.55), (1 489, 3.76,
I 487.27), (1492, 0.66, 579.1), (1 493, 5.95, 454.55), (1 494,
Chi-Chi, Taiwan .
(China) 7.62 Reverse Oblique  5.28, 460.69), (1— 496, 10.48, 403.2), (1 498, 17.11, 272.67),
(1499, 8.51, 375.42), (1 501, 9.78, 476.14), (1 502, 16.59,
645.72), (1505, 0.32, 487.34), (1 510, 0.89, 573.02), (1 511,
2.74, 614.98), (1 515, 5.16, 472.81), (1 519, 6.98, 538.69),
(1528, 2.11, 389.41), (1 529, 1.49, 714.27), (1 530, 6.08,
494.1), (1531, 12.87, 410.45), (1 548, 13.13, 599. 64), (1 550,
8.27, 462.1)
Chi-Chi, Taiwan-03 (2 457, 19.65, 427.73), (2 495, 22.37, 496.21), (2 627, 14. 66,
(China) 6.2 Reverse 614. 98)
Loma Prieta 6.93 Reverse Oblique (3 548, 5.02, 1070. 34)
Cape Mendocino 7.01 Reverse (3744, 12.24, 566.42), (3 746, 18.31, 459.04)
Bam, Iran 6.6 strike slip (4 040, 1.7, 487.4)
Parkfield-02, CA 6 strike slip (4100, 3.01, 173.02), (4 115, 2. 65, 265.21)
Montenegro, Yugoslavia 7.1 Reverse (4 451, 6.98, 462.23), (4 458, 5.76, 318.74)
Chuetsu-oki, Japan 6.8 Reverse (4 847, 11.94, 383.43)
(6 897, 8.46, 295.74), (6 906, 1.22, 344.02), (6 911, 7.29,
, N 326.01), (6 927, 7.11, 263.2), (6 942, 26.76, 211), (6 959,
Darfield, New Zealand 7 strike slip 19.48, 141), (6 960, 13.64, 293), (6 962, 1.54, 295.74),

(6 966, 22.33, 207), (6 969, 20.86, 247.5)
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Tab. 2 Model parameters of multi-component pulse-like ground motion
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Tab. 3 Information of target ground motion
NGA 7= R A B M, 2R F, R, /km Vo /(m+ s 1)
170 Imperial Valley-06 6.53 strike slip 7. 31 192. 05
1480 Chi-Chi, Taiwan 7. 62 Reverse Oblique 19. 83 478. 07
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