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Review on pulse-component models of earthquake ground motions
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Abstract: By reviewing literature in the field of earthquake engineering, the pulse-component models of earthquake
ground motions are collected and organized. The characteristics of various pulse models are compared and discussed.
The research significance of these pulse-component models is concluded and organized to form a systematic research
framework. According to the existing research results, it is pointed out that the seismic hazard analysis considering
the pulse effects in earthquake ground motions is the core in the research framework. Although the pulse models use
different mathematical expressions to describe the same pulse characteristics, their performance is similar in
structural dynamics. There are similarities between the pulse models with the forward directivity effect and those
with the fling-step effect. At last, the details on considering the pulse effects in ground-motion selections for seismic
design of structures are discussed.
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Fig.2 Ricker acceleration pulse models
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MAVROEIDIS %%/ 3£F Gabor /NE 4R HY T —Fh 8 B ik b e AEAST Y 120050 700 Jag, = — i (5 ] 81 1) = ff1 oA
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Fig.6 Mavroeidis velocity pulse models
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Fig.7 He velocity pulse models

2.2.6 Mukhopadhyay 5% (2013 4F)

MUKHOPADHYAY %% J£F Mexican hat BR%UA & Mexican hat pRETAFRME A, T 2 Bhis B ko 22
NERLHY AT PR A Mukhopadhyay-1 #5271 (2013 4F) 5 Mukhopadhyay-II £5% (2013 4F)
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ll(t)=Vp(1—Z2jexp£— ! zj (17)

a 20
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g o 20

P VO BE K o B R AR o D BK o R B S S 8 B 2 SRS EG o MV, R YE
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R a iy 1 frd 4
0 " 0 0 \//\
B elr el e

& 8 Mukhopadhyay-I & & fk 4R
Fig.8 Mukhopadhyay-I velocity pulse models
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Mukhopadhyay-11 574 % 35 B A A i (¢) 5 0 B8 AR i (o) ARk 204301
] = - exp| — 2
a(t)=V p( 202] (19)

u'(t)=Vp(1—t2jeXp(— ! 2) (20)
o 20

s Vo B K e 0 (B o S Dk b S R 4R S8 R 2 SRS e MY, AR
Mukhopadhyay-11 #RIZe ] (I R L i E] 9 fzs , /TR, 2 0= 0 I, [ 4], =05 t=0 B, ||, =V,
oexp(-1/2),

i e iy 4 fiksd 4
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Fig.9  Mukhopadhyay-II velocity pulse models

2.2.7 Yadav %I (2017 4F)
YADAV ZEH BT IE B0 A0 R BUEE ST T — b B LT w0 07 4 AF 18 T BE bk b AR Y AR A Yadav A5 AU
(2017 4F) , iZAR R Tp s BE s R (¢) S R i (o) RO 2k =04 A

A, (t=t,)*
L'L(t)=-exp(— S j (21)
o 20
ii(1)= A"(t?") p[ (sz) ] (22)
o 20

A o gkl IR 2005 0, D K B0 IO BT B5F 205 A O K i (B 42 R 0, TS 2 Sk
ZHA, o R o BRIk A, SCEM KPR e, Yaday BEEYFRIEEE |2 B8 A3 4 i R i £ AN ] 10
Bis

ol gy 4 frisat

Ff e Fsf e s
10 Yadav i& & ki 4 HY

Fig. 10 Yadav velocity pulse models
2.2.8  Ezzodin FiA (2021 4F)

EZZODIN %49 3 F— 2 Z 10 R4, Bl —Fh B0 IE PR ( bell-shaped function) , # 37 7 —Fh 5 Mg shai i
FFAE (4 R B K B TR A Ezzodin BRL (2021 4F) | 12608 14 1 B IR AR ek 2X0H
w(t)=V, [(t=ty) ~t;]1" to—ty Sttty (23)
2y VA R WA 5 2850 T Tk vl R0, BT AR 5 S50 e SIS 2, T DA fof 5038 3 A LA T o
IO AR 5 00 SRy Ik 4 B Bt 2805 1SS RANAT 2 A OCHES . V Ml . Ezzodin RSN B | 5805 (v A% Bt 72 il
LEUNE 11 iR, EZZODIN 206 Ezzodin BT A ELAT W o3l IR AE A9 ok b 78 b 22 8
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Fig. 11 Ezzodin velocity pulse models
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B R E D7 IR e — BRI , AN [R5 R0 ok b gl i i o SO R AR TR] . ESCHER[3,7,48 ] ok H
b7 2 7R R AR 0 R A BIOR i M 7R Sl s P T S Ik e B . ZHAT SV FER ST P 0 S A B
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A2 kih, MAKRIS 2510 356 = £ sR B0 7% ) IR v 22 A IS0 B 10 20 10 175 0 0L T —Fh 2 ik np %
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Fig. 12 Role in the research framework of pulse-component models of earthquake ground motions
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