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' Displacement-Based Design Method

¥ Chi Chi 1999

" Normalized Response Spectra (NRS)

¢ Bi-Normalized Response Spectrum (BNRS)
° Biot

* Housner


https://c4i2016.khu.ac.ir/jeg/article-1-3014-fa.html

[ Downloaded from c¢4i2016.khu.ac.ir on 2025-12-07 ]

H ...}quyjadhj'c.agbi,bM)Lﬁ-Luﬁuéﬂ

Ol (s SU3L o 5) e S it ib it Sl )50 gl 3 oS 0T s G is S e
LfL.’.)J‘ ‘)\ 45 [Y] )}.:JL;G Gv\.:ﬁLJ (NRS) JLAJ.) c.wb_ ;.lcb J:" )\)}N w\ B ol ('..w) "j‘ijﬂ l‘ﬂ degjﬁ )\ &JU
IV TIN_AM) 5]l sl LY adaly) el oo s (7) el Sllons

N_A(T) = % ¥(r)e @D [(1 - i;) sinw'(t — 1) + \/%cos w'(t — T)] drt )

max

dwl>ee .)}a:dﬂé;ﬁdfj‘wjrkﬁé&gq#cwﬁijSJ})J‘ﬁf sl s, ol S Gl L
S 3 ramen DIVI AL oo cllisis (slas, 555 iS5 Glyims & a5 Ll i Slisle Laily) s
(T,) "I 55 5 a0 a3 o3 5dme 3 alie sla S35 slls Jbo 3 éﬂg@du)\sﬂs\sem b s
C""'Lﬂ“‘%‘b‘du_ﬁ CALAJ.:J#JAL;‘)J;JLF Jﬁ.ﬁ QlJ.._JU M\Jw)‘).: .L..:LA.A Muloud\b)) C)K.i_)};?
Sy o $3ledbe i SIBNRS (il sl o awle 55806 30 5 51 (6 p s 56 L 53 (BNRS) 4 595 Jle
S T dal) e et e i Lol e 53 pnsd o8 5 I s slone b Jlas el i

N ] BN_A(T) 5%l

()
ey |.. _ _ 2 . , 2 ,
BN_A(T) = % ¥(r)e¢@TP)(t-D) [(1 - 11,2) sin(w'Tp) (t — 7) + Jl_ifzcos(w Tp)(t — ‘c)] dr o

T/Tp dnss 5L o8 a5 (PGA & ib Clid Cond gl o 5 S5 pslie Ll (35 Ssle s
el S Sy o8 L ey Sl s Doy 0 Son 3 05 e i Sl e sl ) 1) Casle L
3l5 o3l 4 (ALS Oles e 53 1) @b e 5351 b Ll ol Sosg ey ek
L Sl ek sl 53 sl 4 oS e 3 e (635 o 33T s il Oley e candllan ool 3 .S o
O 3T mons Jlasad 53 edd Byme (Tump) o Sles ¢ Dbne b 0TSl Gy oz ol 5 2
ol Sl a5 b e sl 0s S Bl gt (gl Sl (gl ey 2,58, i 655

[\/\] Sl ol oalaul JLAJ.: s_A.A.]a vzj\ BE e LS)L""'JL‘J" 6\f Tjump J':‘“‘)LZ )‘ C}.p‘}.a

' Noise Frequencies

" Predominant Period
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' Pacific Earthquake Engineering Research Center (PEER)

PGA PGV (cm/s
Event Station © (cm/s) Energy
LN TR LN R (LN/TR)
El Centro Array 0.51 0.39 39.44 74.82 0.24
#4-7.05km | 0 5<PGA<0.75 | 0.25<PGA<0.5 | 40<PGV<85 | 40<PGV<85 | 0.25<LN/TR<0.5
()]
S | ElcentroArray 0.53 0.40 50.75 84.78 0.40
2 #5-395km | (5<pGA<0.75 | 0.25<PGA<0.5 | 40<PGV<85 | 40<PGV<85 | 0.25<LN/TR<0.5
§ El Centro Array 0.39 0.44 63.02 84.16 0.33
2 #6-135km | 025<PGA<0.5 | 0.25<PGA<0.5 | 40<PGV<85 | 40<PGV<85 | 0.25<LN/TR<0.5
(5]
o
£ | ElcentroArray 0.32 0.49 38.73 76.07 0.31
#1-056km | 025<PGA<0.5 | 0.25<PGA<0.5 | 40<PGV<85 | 40<PGV<85 | 0.25<LN/TR<0.5
0.64 0.44 41.95 49.15 0.82
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El Centro Array

g g g g3 Jbo i Gy Cid Mo Sl 5K

o2 gokm_ | 0.5SPGA<0.75 | 0.25<PGA<0.5 | 40<PGV<85 | 40<PGV<85 | 0.75<LN/TR<I
El Centro Array 0.20 0.18 4184 43.82 0.50
#10-86km | (25<PGA<0.5 | 0.25<PGA<0.5 | 40<PGV<85 | 40<PGV<85 | 0.5<LN/TR<0.75
PGA PGV (cm/s
Event Station © ( ) Energy
LN TR LN TR (LN/TR)
Jensen Filter 0.60 0.43 95.362 83.813 0.95
Plant
Administrative
Building (JEN)— | 0.5<PGA<0.75 | 0.25<PGA<0.5 | 85<PGV<135 | 40<PGV<85 | 0.75<LN/TR<I
5.43 km
Jensen Filter 1.01 0.54 67.880 87.762 0.77
Plant Generator
B“"%";g l((JrSB) = | 0.75<PGA<1 | 0.5<PGA<0.75 | 40<PGV<85 | 85<PGV<135 | 0.75<LN/TR<I
LA - Sepulveda 0.77 0.96 84.000 64.454 0.88
VA Hospital
(SPV)—844km | 0.75<PGA<I | 0.75<PGA<I | 40<PGV<85 | 40<PGV<85 | 0.75<LN/TR<I
Newhall - Fire Sta 0.63 0.68 60.280 86.387 0.48
g | NWH)=-5.92km | ( 5<pGA<0.75 | 0.5<PGA<0.75 | 40<PGV/<85 | 85<PGV<135 | 0.25<LN/TR<0.5
(o]
> Newhall - W Pico 0.34 0.45 66.572 102.948 0.39
2 Canyon Rd.
S (WPI)— 548 km | 0.25<PGA<0.5 | 0.25<PGA<0.5 | 40<PGV<85 | 85<PGV<135 | 0.25<LN/TR<0.5
z
é Pardee - SCE 0.28 0.55 54.905 74.800 0.71
(PAR)-7.46 km | §25<pGA<0.5 | 0.5<PGA<0.75 | 40<PGV<85 | 40<PGV<85 | 0.5<LN/TR<0.75
Rinaldi Receiving 0.54 0.97 67.131 135.364 0.53
Sta (RRS) - 6.5
km 0.5<PGA<0.75 | 0.75<PGA<l | 40<PGV<85 | 85<PGV<135 | 0.5<LN/TR<0.75
Sylmar Converter 0.98 0.63 83.431 112.646 0.57
Sta (SCS) - 5.35
Kkm 0.75<PGA<1 | 0.5<PGA<0.75 | 40<PGV<85 | 85<PGV<135 | 0.5<LN/TR<0.75
Sylmar Converter 0.42 0.96 61.824 101.439 0.44
Sta East (SCE) -
519 km 0.25<PGA<0.5 | 0.75<PGA<l | 40<PGV<85 | 85<PGV<135 | 0.25<LN/TR<0.5
Sylmar Olive 0.62 0.85 64.737 108.801 0.52
View Med FF
(SYL)-530km | 0.5<PGA<0.75 | 0.75<PGA<I | 40<PGV<85 | 85<PGV<135 | 0.5<LN/TR<0.75

LN: Fault Parallel Component, TR: Fault Normal Component

PGA PGV (cm/s
Event Station © ( ) Energy
LN TR LN TR (LN/TR)
Tabas 0.82 0.93 99.21 111.30 0.42
Tabas 1978 (TAB)-
3.00 km 0.75<PGA<1 | 0.75<PGA<I | 85<PGV<135 | 85<PGV<135 | 0.25<LN/TR<0.5
Bam 2003 | Bam (BAM)- 0.58 0.78 62.52 109.57 0.38
1.00km | 0 5<pGA<0.75 | 0.75<PGA<I | 40<PGV<85 | 85<PGV<135 | 0.25<LN/TR<0.5

LN: Fault Parallel Component, TR: Fault Normal Component



https://c4i2016.khu.ac.ir/jeg/article-1-3014-fa.html

[ Downloaded from c¢4i2016.khu.ac.ir on 2025-12-07 ]

q Ve Ol £ 5lad (oaa Bl o« pundign il e &2

Gl slacib ow) p slajlae £

AL S (oS Son 5 a3 53 e s IS o Sl el gl )5S, S Skl 3 Jsens sk @
Gl S5 0LLE 5 e 0deals 458 L (lany S5 dadl 3 opl 553 8 e sdaline Sy ansls 554 5 L asiie
amdo 4y S iliie Sl ot (IS 65 ol s et Sl Snp a3 s slas, S, oS
Sode oS O K3 a0 dited 4t s S 5 (olacgm Aul b 51 sline Sl i et Jiled S SomlS
5ot el (5550 0 ST gy 53 " h s Sles p Dlse Lk oS e 51 i (5550 SR8l Ol
G5 s o3l 53 el OF (e 53 asls Sl 5 o e S5 (L Slog esioms b bls
53 (TR adlge) |8 oo amio s 3500 all o 4 (LN adl50) oS oS amin L (5l 5e 28l adlgo i
035 2,555 S o3Il 5 Olje guaies (5l ol slome G Ol 4 U185 e 1 CBS Ok Ol JS
S ol Syalis pl 3 as S Cso duaib plal .08 S L s 5l bl Ol sl Sy
Cramet L g o o dual ey 0 caloks sl /0 B /Y0 o (TROLN) il adl e 55 65 5 o (g1l
VB VO o 655 s ghils glany S5 s Tas a8 CslBoks VO B /0 (g5 51l ghils slas,y S,
Shre) i (5550 sl b etk oaid (Gais opl 53 00 5 o0 sy aib T (65 50 Sl g5 5l 0
S 25 0 ASU izmen Sl g0 2,58, (B saad g as bg e Jlie 53 (Sds i S a3 b5 (85 5] s

ol 0 5 o e F eSOl 5 S e S bl 5 55 ge sl |
A aals oy S W35 Gl glas, S5 Sl =5k obssl g s se 03 La il G el 51 SS
LSz oy slaa, S, Slasie il o slos ) 5l il slajlms by o 4 a5 L pslde Sl el
ol (Y000) G e s 5 G0 gd e atlid bl dd 5 i 6550« PGV (PGA asle ola el L
S old Slas sl Ko gla,mll il (Sop e ghls ey Co e Slis ST a8 Koy 4t
55 bl cpl o IV ] s dalps sl cand w0 slis ghls 55 ebT Sl e lE remes 5 e obmls
wary s abae o ) g (Wl gl A0 B i IYO BA0 o Sk w0y S 53 50 ol Gudos
sl adse by (i olsigr SIS gl Son g e slas, S, Lds Okl gl e, S, Coale
S3lse adlse sl Blie Jlie 4l 65855 5 28 PGV jlas L (TR wdlgo) LS Sl s 2 5500
A mios A5 ol sl S, Sl A s io i pl b il e (LN wilge) oS CSls amin U

Bt ans 5o 50 obdl glas, S, i s e aib » meslu A0 31 2 PGV slils Ol ) slas, S5 ad) 5o a

' Strong Record
" Powerful Record

¥ Surpassing Powerful Record
* Spike


https://c4i2016.khu.ac.ir/jeg/article-1-3014-fa.html

[ Downloaded from c¢4i2016.khu.ac.ir on 2025-12-07 ]

g g g g3 Jbo i Gy Cid Mo Sl 5K

\e

g)’.’.l QL&)L«J @.Lg‘jm PEL OJ}P- 6“3)}5}@%&}'5‘)]; \_»_:‘JAMPGA ‘.5\)") u<.l.>j e)_}?- dLﬁJ)jS)
5 0.5g<PGA<0.75g . 0.750<PGASLY o5 5 av & o) lid Sl sl 5 bl glas, S, (Gukos

LA s axws 0.25g<PGA<0.5¢

e el slacich 0
Sbae 4w a6l 1, PGD & s s 3131 (DS 5l L S abs) bl &b oSole glacab Y e
Jb i sl Cwbu:.:b); S b slie gl 655 slen 5 i 6 gl aEoks o S 55 sl
ol b alie el analS (6550 sles G SO Sls 00 o 3l 5 il 53l b dizes (NDS sl L)
eﬁﬁwdh)bp} ;A:.ZA.:;U APARPRES S S (Opomed (Lgd e Lo 5 A8 LgLAgLJLi.:uL:.L )'\J.L«S\Aa);
4.:7-[.3)3 .Ju.)‘b J)j}fjii.lb/\.ib)\b}‘ww@UV/Y.\ Jﬁﬁ)béd)}bycw‘ eMSQ)M LA&L..ZK.:UL\.Z
cu—Y’Jﬁ.;mo-jSL;j.;da odalis J.;A‘j):). 6@@.&&;}@ )Jdi:lﬁﬁbuﬁ g)'i_}:“:“:’ g;f)).g L;Lﬁéﬁjj
22 LS ol 6l a5l 2estle VWO 5 S 5 A0 51 ey S aindin b b ikl
555553 (DS sli L) sl 'c.nl.;%b%ﬁgu.aéb\;)_,s.hojﬁ)>ﬁ.mg)bj bl Cwliu:.:b
03 e 5 0303 .C)L;:L:bﬁ)uﬁ ST Ly SClal 5e 4l 8V Jrs o5 o5l s e 43U YA ssus
J,u ‘(&)—Y' Jg..'l) PGA U,'LM)L\M c,tb JJ,JLSA sdalin JL\JGJJJULA BE] J‘}iaﬁ )l LSJ}A.: cgf)]: 6\.%2‘34;3
b slie e GUL Gl V0G| i 5 /00 5 Liw PGA L sltlKiks o5 S 5 agb 1/ |


https://c4i2016.khu.ac.ir/jeg/article-1-3014-fa.html

[ Downloaded from c¢4i2016.khu.ac.ir on 2025-12-07 ]

VEve Olwa & ;)W‘V-“J};\:{JJ’."L;*'W wuw.n) :\{J.:g

"

)l 2.5 0.25<LN/TR<0.5 il 25 0.25<LN/TR<0.5
5 0.5<LN/TR<0.75 0.5<LN/TR<0.75
> 0.75<LN/TR<1 2 0,75<LN/TR<1
)
g 1.5 g 15
5 1 3 1
[a (%]
05 0.5
0 0
25 40(cm/s)<PGV<85(cm/s) 55 40(cm/s)<PGV<85(cm/s)
. o2
el 85(cm/s)<PGV<135(cm/s) . 85(cm/s)<PGV<135(cm/s)
2 2
>
O 15 8 15
= [
> =
2 ! a !
0.5 0.5
0 0
o 2.5 0.25g<PGA<0.5¢g o 25 0.25g<PGA<0.5g
: 5 0.5g<PGA<0.75g E , 0.5g<PGA<0.75g
= 0.75g<PGA<1g A 0.75g<PGA<1g
© 15 ® 15
[a %
S £
e ! 3 !
0.5 0.5
0 0
0 2 4 6 8 10 0 2 4 6 10
T (sec) T (Sec)
(NPVS 53 L) Jb 5 ey i T (NDS 3l L) (Jb 5 gloul> oy b ¥ S

Gl b laglased ik Sl 535,585 G el Caale U lamis Slae v s 5T SS e S L
Jole G g e alamDe (Gl sla a8 3) VU (slas g o3 L3 osline (63505 L (NDS 5l L) Jbe 5 gl
o Bl oias 0L £ S0 3l oo ot Sla STl s (gla bl 32 5 4 Do je gy opl i
Loailbe (NPVS 5l L) by e acd ol b 5o U Sl 58 8 glan g b bl b slis
CS oy b palie s ¢ pcims bbb hls S placaloks S5 glass G 4 S >~
s Glawis Glajlas Ldb 5 e 4l muly ib glals gad el Sl Jol malor 4zt das e 0L
ot BB 5 e o sl D ik alie i (S b sl & el OF SOL (5T sl JS5)
(ol adlse 53 i (6551 Cad) e slaslas il slaes Sl ks gy oS cl S5 OLLE Lo

2L o e S ElS b s seas e 1 55 (PGA 5 PGV


https://c4i2016.khu.ac.ir/jeg/article-1-3014-fa.html

[ Downloaded from c¢4i2016.khu.ac.ir on 2025-12-07 ]

g g g g3 Jbo i Gy Cid Mo Sl 5K

\Y

Ty S 35 shre b 4 gwgs o5 oy i -1

Shre) A 55 slre b a s Jle b maly b 3 e glas 585 51 30 G (-0 S a5
U 53 6905wt b 655 sl 5 a3l (slas, 55 oS s Al e S Gl L, sl (TP
23055 35 Lol ged 5o axulS s gad ik (635 S (RIBIL 5 0dd g, ) Sl 2eS (635 5 S
L sbass 55, (om0 KB PGV o shns ool i g o |, San /0 55 ich Slie 4 o555 slas s
N gesn Jl pllr mal il s ab sl i S sl maSlle A0 I S i el
Vo ple 8o S 53 PGV (lis ol axws bz, 85 05,8 55 o8 40 g o slajlsgad e TP sl L
03,5 55 TP I sy Jms U BNDS iy cib plaze Sl otins el om0 IS5 iy o | Sas
G b blas ab nslie (2l gl OLSG Cnd &0 L) mgmen (Sl 1/V0Q 5l S5 PGAL glas, 55,
b e otalie Slalllas glas, S5 K3 05,8 3 03\ 5l S S 635 0

cab s asli) Gl S S glasg o b blae ab Sle slie SW b SWST, sdis Ol Gl S
bvq}.&y‘_\u}@;ﬂ@é«gqﬁb):\ 3l S o g slacs 5 (NPVS lad 1) Jbo 5 s a0 iy
sl Bl o sesls (ST (s £ 1) (535 5 (Sl o3 5domn 53 )5Sk oy b e TP Jlons
e (80 e il 3l Ll el s TP LI 5y 4 G Mﬂcwbu.:]éﬁluﬂ Gl e
Bl e Ll 1y EalS Sl e Ky 5 ok st 550 i) sl ik ol

e slloks o5 5 53 gl TP Jlas L BNPVS 5L L) 4 g ss Jbo 5 s e wcwb d;iJl.;.A slacal
JS8) Al r B S5l Do 4 Y1 S (S0 S B Aty meslu A Sl iy 5 %S PGV L
S5 s o e w5l eilie 5500 (G771 IS8 5 om0 JS2) POA e Jlns s (-1
OLSTP L s Jbae L4y gss Jlo c.,.bu.:bt}.\bdjl caLg—Aqgc:j.,\j)\zTRjLN S adlse 9> Ao
o3 53 05 4 TP slas LBNPVS (b ailpo Slwlos cnli &5 ol O s V5 0 sla IS5 53 0l 0313
FSon S S 3l L3 b slaci 5 5l e Ol s IS TP LI s a4 S s s
53 e Jolass JISEI J e b oy gy 51 (20 Slamlows glast oS 558 g0 8Ll bled g0 1y 552 (6508 3503 b
Ly S oobl e 05 LB sled gz s el LS S0 4 ogieneS 5 s 16 33 2 Gl 20 0]

.J)‘J&)b\)&béﬁﬁﬁ%)bﬁdﬁ)‘w

' Bi-Normalized Displacement Spectra (BNDS)

¥ Bi-Normalized Pseudo Velocity Spectra (BNPVS)


https://c4i2016.khu.ac.ir/jeg/article-1-3014-fa.html

[ Downloaded from c¢4i2016.khu.ac.ir on 2025-12-07 ]

PSV/PGV

PSV/PGV

PSV/PGV

Veun (,\\:M.A)‘f. S)W‘Mbj\iﬂa-cw&y J“l""':'gf:‘) :\{fb

Y
0.25<LN/TR<0.5 . 0.25<LN/TR<0.5
e 0.5<LN/TR<0.75 i 2 0.5<LN/TR<0.75
2 0.75<LN/TR<1 2 0.75<LN/TR<1
[a]
1.5 o 15
a
~
1 3 1
0.5 0.5
0 0
2.5 40(cm/s)<PGV<85(cm/s) o 25 40(cm/s)<PGV<85(cm/s)
85(cm/s)<PGV<135(cm/s) 85(cm/s)<PGV<135(cm/s)
2 2
[a]
1.5 o 1.5
a
a
1 g 1
0.5 0.5
0 0
25 0.25g<PGA<0.5¢g w25 0.25g<PGA<0.5¢g
0.5g<PGA<0.75g : 0.5g<PGA<0.75g
2 0.75g<PGA<1g 2 0.75g<PGA<1g
15 8 15
<
1 3 1
0.5 0.5
0 0
0 4 6 8 10 0 2 4 6 8 10
T/Tp T/Tp
S b g g3 dbo o and oy ib S S b asmys b glmls mul b -0 JS
(BNPVS(Tp) sk L)  Tp & Sep (BNDS(TP) sles L) « Tp L& Sep

Tiump "oz L) p8 Jbrs b 4 353 Jboj rusly id -V

S b e il at g b sl slas, S5 s ey Gl A 5 Ol S5 glad 5 5l obsl glas, S,
5 e G35 Sop Cad 5 i Golaigr DI ol glas, S5 Bl e T e gl e i b
O il adge a5 O s xS S e )1y oKt 4 SLSU 5 w5 pasie b 55 LSS Skl sl
53 ek b Gl i) 3o 4y Sl (6 R i 655 ol Jpeme sk (TR il 30) 1S 350 g 3 0

LYY V] el oS el o L (LN 4l 50) (3150 g
S et 635 02 5T g, ik hall e B e las 63L Gadon cnl ale Olosle 53 oS Sl a5 OLL
(Tump) (52 15 o8 Shme b oo o atsy Gy 1 g sl SacClial 51508 6 0l e & oS s

:\)'TMJBJAJJ: SBL o slasltle s g 4w e 5 bl ol e ad cl sld i i

' Jump up Domain

' Peak Velocity


https://c4i2016.khu.ac.ir/jeg/article-1-3014-fa.html

[ Downloaded from c¢4i2016.khu.ac.ir on 2025-12-07 ]

g g g g3 Jbo i Gy Cid Mo Sl 5K

V¢

g ol 20 5 (Tump) o Sl o8 Ol osdsn 50l o S Bl s el i (6550 0
S5 3 e oot Tump & Lo Sl ok (i Sl o8 a4 a5 Ll sy (Thuise) S e
oS SLSbad il e 4 4 5 L Tiump copead Sl 2y (S8 s (2055 Gl 5o ol Somse 0 585
dsb b e Touise 4 Cod (5,555 55 Ol o3 Shls cis jor Juol b 51 030 5 o A5 53 03 sl
Blze) o Sl o b S (5550 08 15T o sl K, g 3l Slos o3k ok 1S 100 (s s Ly
e e (i 5 e ol OT Sl g el g ALl B (o Sl ol Ko o 51 iy S 55 slacolen
Sl G551 e bs o 350 55 8 (Lo L Lol (S 50 L) Sorpe Sles o0k sy
Jbo s gl ik alons 6l Thump 2ok olol onl 2580 Bl 55 asb /0 B e/) Sl o8 L 5 als
el 0t 03 1 S 4 g

ot b el ks il glastiaies 4 by o (Tump) S Sl ¢ slre b bl sl b bl
Gl b 5 Gllae s ST Rl 5 il o s g0 ol o SRl S S 905 e 3 3L
Lol 55 (63 5 5 Sl S B ls Y S (VK)o Thump slre b 4 s ss Jle 5 bl
o=V S il e VAT 50708 /0 s (655 Slacad 53 i pslie iy Gl LS S 4 Ay 0
cib s besls Susl, Blas lls ¢ PGV lws Leslloks o5 S 55 ,a b polie a5 das e 0L
S ;3 PGA jlae b ab olie -V IS0 4 55 bl oo Tump sbre b 50 Jle b plmlr =y
S 53 0V0Q 5 5855 St i b plen )5S il e | Ken SUSG w0 NSl i 5 /0 51 S (635
L el Ol OV essdos B (635 5 ol il 33l L2l o ik olie 2STa glls YA B 2/0 (o0
Ll 1y ik pslie o iS55 1 /0g<PGA< /VOg aasiis

sl 53 ety polis LIS Tump Jbe b 4 smss Jbo i Ce v 4 &b b &S das e Ol A S
G168 4 pdpe sdalin 5555 G5 0 sl o ab polie ol Sen KAl a V/00 B4 /00 (S35
SIS 855 sl 5 Xl ek i sl 53 & ssi ) S5 g3 e 53 oS
Sl S 5 (PGA) Ol 5 PGV) ey slaslins 555 a5 53 U fpmon (CHIFA JS05) Wlecs 3k
PS5 Y B VAL 03 gdms 53 55k e sdalise LaesBoks calie glagduazas b Sblae ab slie s
Ll Ol iamen Llesls olantl s 4 ACCMIS 31 22 PGV wasiin b slas, S, 15 Lab sl
231 (ump) oz Sl o8 Dlae b g smss Jbo 5 s a0 mul cib olis S1as 0/00 51 28 PGA L
Sbs ¢L§Q;§J§,E)>‘Ajvg},<,:yw},)sp.(%, A K8 LSl e IS Y/E B /AL (635 5 Sl ol
53 il (o gl bl Dl kS SIS RS oy ik (B e 03 505 g Tump S x
Ll odd Lo s 5 gl Rl b Ll


https://c4i2016.khu.ac.ir/jeg/article-1-3014-fa.html

[ Downloaded from c¢4i2016.khu.ac.ir on 2025-12-07 ]

Veun (,\\:M.A)‘f. S)W‘Mbj\iﬂa-cw&y J“l""':'gf:‘) :\{fb

\o
2.5
il 2.5 0.25<LN/TR<0.5 I 0.25<LN/TR<0.5
2 0.5<LN/TR<0.75 2 0.5<LN/TR<0.75
0.75<LN/TR<1 0.75<LN/TR<1
G 15 85 15
S <
3 1 S 1
0.5 0.5
0 0
o 25 40(cm/s)<PGV<85(cm/s) o 25 40(cm/s)<PGV<85(cm/s)
5 85(cm/s)<PGV<135(cm/s) ' 5 85(cm/s)<PGV<135(cm/s)
5 15 8 1.5
a
S <
>
o 1 3 1
0.5 0.5
0 0
25 0.25g<PGA<0.5g 55 0.25g<PGA<0.5g
- : o 2
< 0.5g<PGA<0.75g * 0.5g<PGA<0.75g
2 0.75g<PGA<1g 2 0.75g<PGA<1g
>
O 15 8 15
S <
o 1 3 1
0.5 0.5
0 0
0 2 8 10 0 2 8 10

4 6 4 6
T/Tjump T/Tjump
o8 Slra b asguss Jboji o g wd ol ib A JSE B8 e b i guss b plmlr el b Y S

(BNPVS(THumMp) sk W) «Tjymp Sb) (BNDS(Tjump) st L) Tiymp Sb) Son

& S 4o —A

Sl LI as 5 ASU L g pess Jbo g 5 Jb s maly lacab s Jltla o)lys Shags 4 asllas o)

0t 3b b sl s S35 05 g Mg e, S5 b Bl (Thump) o Sles ¢8 Jsb 5 (Ty)
Dbl Sl (PGV) (o) oy ST (TR 5 LND (281 adl go 53 ploor (6550 Comd bl 4w bl
S g ol 5l 35 5 5 aals A ) S Sl Sls Sn 505 slas s S5 L BLze (PGA) (1
2> LS se i 5 oltle o sl (glassad il o SUs 5 o) lan, S, Jeol aasiie (s e L
Pl Cpizmen 5 asiie Lss SO 550 bl Slogamsu )b gL Sl e s b Sl P8 Sl
agd dbp 5 db ) S and 5 bl muly Glacih 55 (L s easde 53 s ab sl Doy
e @l 33 51 Sl gaue sllat ¢ Jala sz IS0l Jlitle a5 Lo s o alamDe 5580 Slns o anls
e e S ESS mmen el QLSS I 5 slire b apesn b g el b ails 53 S
L e pizmen AL o e O L0 pled b S 0 5 S5 (90 Slaans ea s > ik


https://c4i2016.khu.ac.ir/jeg/article-1-3014-fa.html

[ Downloaded from c¢4i2016.khu.ac.ir on 2025-12-07 ]

g g g g3 Jbo i Gy Cid Mo Sl 5K

"

Ol o3 &S ol 14658 a0 SIS0l 358 oo Jeol G531 855 (655 5 (S 53 oonnd DA Sl gen Ly &S

e Bl i 03 50oms il 55 asiie s,
A ey ek (B e 038 b S S g L 3 S35 G Gl f8 Jsb (B8 B s
03 e i (sla bl ks S Al b palie ol alSen 5 S bl o o2
a5 b maly b rames el odd S Jls b s a5 bl 4 500 Jbo b muly il Ll
Blze b 55 585 b ol Ghls ws s wsn Wb 03 551 B Sl o8 sk e b s e w2
I 3 slre b ol 4 g Jla b ol cib 0T 2 05330 A3l o B gre 5 S S (535 S L

a3 o Ol S5 g baw gt (635 5 Sond 3 L (685 ik sl

e
1. PuW., Wu M., Huang B., Zhang H., “Quantification of response spectra of pulse-like near-
fault ground motions”, Soil Dynamics and Earthquake Engineering, Vol. 104 (2018) 117-130.

2. Tehranizadeh M., Hamedi F., “Influence of earthquake source parameters and damping on
elastic response spectra for Iranian earthquakes™, Engineering Structures, Vol. 24, No. 7 (2002)
933-943.

3. Rayhani M. H., EI-Naggar M.H., Tabatabaei S.H., “Nonlinear analysis of local site effects on
seismic ground response in the Bam earthquake”, Geotechnical and Geological Engineering, Vol.
26, No. 1 (2008) 91-100.

4. Pavel F., Vacareanu R., Lungu D., “Bi-normalized response spectra for various frequency
content ground motions”, Journal of Earthquake Engineering, VVol. 18, No. 2 (2014) 264-289.

5. Hall J.F., Heaton T.H., Halling M.W., Wald D.J., “Near-source ground motion and its effects
on flexible buildings”, Earthquake Spectra, Vol. 11, No. 4 (1995) 569-605.

6. Kohrangi M, Vamvatsikos D, Bazzurro P., “Pulse-like versus non pulse-like ground motion
records: Spectral shape comparisons and record selection strategies”, Earthquake Engineering and
Structural Dynamics, Vol. 48, No. 1 (2019) 46- 64.

7. Mimoglou P., Psycharis I.N., Taflampas I.M., “Explicit determination of the pulse inherent in
pulse-like ground motion”, Earthquake Engineering and Structural Dynamics, Vol. 43, No. 15
(2014) 2261-2281.

8. Zhao G., Xu L-J., Gardoni P, Xie L., “A new method of deriving the acceleration and
displacement design spectra of pulse-like ground motions based on the wavelet multi-resolution
analysis”, Soil Dynamics and Earthquake Engineering, 119, (2019) 1-10.

9. Ding Y., Peng Y., Li J.,, “Cluster analysis of earthquake ground-motion records and
characteristic period of seismic response spectrum”, Journal of Earthquake Engineering, Vol. 24,
No. 6, (2020) 1012-1033.

10. Mavroeidis G.P., Dong G., Papageorgiou A.S., “Near-fault ground motions, and the response
of elastic and inelastic single-degree-of-freeedom (SDOF) systems”, Earthquake Engineering and
Structural Dynamics, Vol. 33, No. 9 (2004) 1023-1049.

11. Xu L.J., Xie L.L., “Bi-normalized response spectral characteristics of the 1999 Chi-Chi
earthquake”, Earthquake Engineering and Engineering Vibration, VVol. 3, No. 2 (2004) 147-155.


https://c4i2016.khu.ac.ir/jeg/article-1-3014-fa.html

[ Downloaded from c¢4i2016.khu.ac.ir on 2025-12-07 ]

Ve Ol £ 5lad (oaa Bl o« pundign il e &2

v

12. Xu L.J., Xie L.L., “Study on bi-normalized earthquake acceleration response spectra”, 13th
World Conference on Earthquake Engineering, August 1-6, Vancouver, B.C., Canada, Paper No.
2592 (2004).

13. Xu L.J., Zybhao G., Liu Q., Xie Y., Xie L.L., “Consecutive combined response spectrum”,
Earthquake Engineering and Engineering Vibration, Vol. 13, No. 4 (2014) 623-636

14. Pavel F., Vacareanu R., Neagu C., Pricopie A., “Bi-normalized response spectra and seismic
intensity in Bucharest for 1986 and 1990 Vrancea seismic events”, Earthquake Engineering and
Engineering Vibration, Vol. 13, No. 1 (2014) 125-130.

15. Rajasekaran S., “Structural Dynamics of Earthquake Engineering: Theory and Application
using Mathematica and Matlab”, Woodhead Publishing Series in Civil and Structural Engineering
(2009).

16. Naeim F., “Earthquake ground motion and response spectra”, In Mohraz B, Sadek F., The
seismic design handbook, Berkeley, California (2001), 47-124.

17. Calvi G.M., “Reuvisiting design earthquake spectra”. Earthquake Engineering Structural

Dynamics, Vol. 47, No. 13 (2018) 2627 2643.

WS35 0395 Kooy b (Slad, S 5 4 gus 95 Jlo ?H@M)b}uﬁgiﬁ»‘\ s lle sSCin ¢ o o S A 5e VA
(\YAV) ‘J\J:" AU‘]@J oK.:.J]A &}JL;;- 6LAQLLJ~ZJ L&o)L\» (5;_’_-‘:’ WT JJ&)) b a..{.w__u C,J”J.LJ.A) 4"]‘)(5“ w_vljbsu,:)}\

19. Pacific Earthquake Engineering Research Center (PEER). Retrieved from
http://peer.berkeley.edu/smcat/

20. Ghodrati Amiri G., Manouchehri D., “Introduction of the most suitable parameter for selection
of critical earthquake”, Computers and Structures, Vol. 83, No. 8-9 (2005) 613-626.

21. Etli S., Guneyisi E.M., “Response of steel buildings under near and far field earthquakes”,
Civil Engineering Beyond Limits, Turkey, Vol. 2, (2020) 24-30.

22. Khansefid A., “Pulse-like ground motions statistical characteristics, and GMPE development
for the Iranian plateau”, Soil Dynamics and Earthquake Engineering, 134, (2020) https://doi.org/
10.1016/j.s0ildyn.2020.106164


https://doi.org/
https://c4i2016.khu.ac.ir/jeg/article-1-3014-fa.html
http://www.tcpdf.org

