0%\ \Y"\/\QL:....»)'ié)w‘ﬁsﬂ&‘;ﬂxywu&:ﬁ)‘%)ﬁ.}

P pludal b Ssu5 Glass slaad 3 feily Sl
abadle L CHISCsla jld ) ys cuils S (5] g3
Bl g (ol yaio (ot g T 9o a8y

fLS'L"’A [);u.u.s VS| J;u.n.u‘);m‘ Wlaa L}e.n.u.;
5t (s ol i 35
VAV/A WAL il il

o AS>

Mt e il 5 31550 53 s ssba & SancS olee ot Lo s

2 ol psdie so A SISk e Jies Sl Lges sy S5 e
ol 3 A IS LL S 5 5l e (D) ol s 5 (B) i Jsie oS ol
St b a3 OlE Gl b sl et e rs ) eslisd b ras,
o s e 1 Y plinley CHISC S+ 02w 55 sl » PGA=0.1g, 0.359, 19)
R e e S Ol diy 5,55, Cda slaad e
Osa3l Sy A Sl Sl o 5l S ks, (giledde Do ldslie (613
& AL HzZ 50 v 0 c/0 (080 b il 3 31 et Salys Slasein
bt S WYA ool bl odd eslizal 33 0 kg/cm2 3V eSS
Tl b it o 5 il LS5 eolid el il slie (alae
Gl g 5> IS0 W5 S 055 ble (ol @l bl ol ot
53 el Je ik JSE s s b DS el b Dl sl e Al
o S 4 e (OS50 lS 5 Sl g T 5 T S G Sl ss e

J}""‘d‘ aU}S ey s ’L,a}..a;- L\—j-:-b v.il—uoﬁjf o o .la.w}:.n E) Jn.:b g_.gl:..i

n.attarchian@bhrc.ac.ir  Jges oty 5°


https://jeg.khu.ac.ir/search.php?slc_lang=fa&sid=1&auth=%D8%A2%D9%82%D8%A7%DB%8C%DB%8C+%D8%A2%D8%B1%D8%A7%DB%8C%DB%8C
https://jeg.khu.ac.ir/search.php?slc_lang=fa&sid=1&auth=%D9%82%D8%AF%D8%B1%D8%AA%DB%8C+%D9%82%D8%B2%D8%A7%D8%A7%D9%86%DB%8C
https://jeg.khu.ac.ir/search.php?slc_lang=fa&sid=1&auth=%D8%AD%D8%AF%D8%A7%D8%AF

WWAA Oliven £ 55lad (ot s Mom ¢ pidign oolidms & p23 0Ly

Skl 7 b ik (B) IS o s b s o 5l Jools ISK8 b o gt i

p"y Sonp Ol gladdyly e LS5 31 Claasl jshay oS das o OLES YARs

is 4 e Ol YA sl &b il Tl 1V sl g S s ol

Al Aulsel sty 5 e/0
(NS 5 i sl o Kooy DM 5 kD ol i tsdS slaly
LSl (5 pmean oS

dode
e DA o n Sl s ssba o) Eel G il e

GBS 3 s s s sdae [TV ] 35 e sl 5 a8 s oKL
o doles gla 2y) sl (D-y 5 G/Gax-7) C‘L"-‘ SOy e 85
Sk o 1) e ileand s 5 Cusgde ) @) Sl B8 4 el
S B L LE s S Rals e RS s [T 0] £] 7] Lss e LS
Jolen sl los 55 (uilS 3 31 58 i 55 s s OLKen 5 Il g (s 1S L
Alas 535 0l ool Sealus (55 gmetn slailesl omen 0] Wles S AST st
IV] Gl g o o Lo poat 5 s Jsdke pslie L (108,50 65 5 3k wge S1s
5 Gl Jlas o) V] 0LKes 5 "Kl5 Asay odd bl Siassy s [8] A
e e (1 KG/OM? S0S'5 gt )V HEZ 40/0 31 (65108 S b ek el 1,
Sy o Slusl js s ge laesls L o 158l Ao ys 0 ) 1SS sl S s
el Sl s (S S L SN S 53 gl Sbt oy Gl pllas
Slagiasy 5> S S GBS s SRS 4l Saed 5 E e e Sl
Sy 5 ol s Gb el edd ey (W] alas 5 T SOl 5 V0] TS

s 5 s Lopant illae 55 (OISLL SlS 5 1 5,50 5 1] S

1. Yoshida
2. Zhang
3. Meng
4, Park

5. Hashash



oLy st gan L i3l L CHISC S s 1 odlS 3 (glsie 3 il b S5 Ol (slaal 3l ks AL

e 0L Gl n 2 s LV T ) S8 S S 1S 0 ) S S ol g 0 0
S 5S ol8 3 Slaes gdoms 3l 15 (S5 531 05,8 il oo S b B nlics e
S S 53 5 i Jlasl das o 0Lz [N ] Jalin 5 Solala tass s 558 0
Ao el b e TN ST Ol S S s S S sl gl oS5 S
e oA sy 05SE e Sl S5 (Sl S5 sl S 53
o A oo T sy s ey sl ik 03,51 Coses Gl ol il T
ol o plowil adly Ols 315 oS Ao sses Ml ol Sl Bl 2
ol ol il ey el b Ll IS5 Sl 6 das e 0L il
G853 b lon S ailbsciis Sl (g5, ol planil slatass VYT Y]
S e las Sals Sl bl S das e 0L S Gl
22 8585k )l (ol el W15 LI L5 L s Gl s s (1S
[VE] YA« splailad T Blte oy0 05 5 e Sl udlS b (sl I (5,5 0
sesdhe rags oal 53 DVOT AT 553 e 4l H/VO a3l +/0 51 I g4 Sbe gl
vy ol ol Lol e Sl lagows Sl adsliie ()3, sla s
2V HZ G e ISl e s 5 e S allas sl [ Gk o
Sl Camal 5 S bagmags ) S el sdd eslizal Lo 5l 5aS slas S
ot sl sy b D] e Al (Salys L s @SLL IS
b ol Al Sl S el 5 0sSE (St Allae Salis sl e 5180
o= A sl oo el sl ealil G S s ) SeSa ol sl
350 sl gl 53 5 el b yela é\..,m Sl b, e 5 s S L
S gl g s a0 sk, sl g @L:.'- bl iy ol s ol a8 815 4 g
o35 Oldee I3 A Sl sl il N HZ B /o SIS W zskw s> CHISC
gl dales ot (a0 o os) 5 esliad b glos ) ket Cilies o~ gl o
gy (S35 48 St o azig oVL ze e b Slatle gladel ol 53 ool ol

g bgde 2 e e gk lod )l bl s S e 0B YL il b



WWAA Olis3 £ 6 ko oo s ol ¢ puntign il &y 55 0¢¢

St O st 5l Gl Conlin it 26 Yo s> des Shyls oS e slags s 108 @
Y Gee LS On Y Lg\ﬂl.;a(}:lz?UL&;@U;.:%}}#”&}&&W\L

RGIUN P (abu‘ . e

ok oalaiwl él.,a.a lasein

DVI cl s s BHIA LLS w0 Glate fass ool 5 odd eslinl CSLAA
(o el @Lm ol clasis .l CHISC éLﬂJ Gl ot gduaib ) lkas
g_,qﬁjﬁ.aj&b?w Vp 9 VS C}A L;L“C";j’“’ ¢§W Lﬂ\.}cGSLLﬁ&M)‘ d)_}«& M).)
du%yﬁ.&r' L L;Jlf C}A CJJ’.«: .k.w}:ﬁ Jal.w‘f ) 0 45\)‘\ J}J\>-)J Q‘}M:‘ﬁ
Sad oo ghaarb [VE] YA 5 lild | £33 el gy 02 s S (>l
03 ekd i aaleS Sl 5l b Cusb) Ll o edd Jilel slad s
calizee o.X.'JSJ}.lM u,"w.: .b”\]& Cowo Llolds LS)LM:)L Q\J,.@.T B Olos Olid 6LAJ€.J:
m 5 i (Day 5 G/Gmax -1 ) Sl s a5 shiea s S 108 L
Lol bl las sy (Salys Slasiie O3l V0 Hz B +/0 (1800 sl
3o Sl Slasiio Oye3l bl ol ol plnil | Jsder dlae alie Slasits

sl 0 1 aslsl 5y edld (g5la sl (slad gal

Blas (Solys Sl pas gl bl s

53 Oluges Ll b cow g el g3lasl )V Jader olasie L dl.a.a 3l sl ¥
Sl 3 A o TN 5l 508 Sla 28 s kg/om? 6 Y ) GaiSs shos (gla i
Lo ilesT VAT ASTM D3999 s ltlecl pllas Ve Hz 50 Y ) 0 g 1080
)‘ J\.'.v ;&‘N &-\w" uﬁ_}«bv.ﬁ Q)j J‘JL""’\)J c))}}(‘_,.«.ﬂ.i L;Lﬁ‘b‘}m g_,}l.w [\-\]
CL:L'Q\ Lij):ﬂ‘-;:.’LNY' JE}LL&M)NM@\ ol (abu‘wﬁujb)lddu\ﬂi u‘}laja
i g 28 5 (Gpae) S 55 e b s (lesl 5 a2 Sl b0
ot ad pdlaan o5 g0 o p3lie il ol ol 11 Y Uk 3 AL

(Y Jpr) 35 o eipa B[ VE] YA+ el 1 g5 51 ok (g3Lt



0¢0 st gan L i3l L CHISC S s 1 odlS 3 (glsie 3 il b S5 Ol (slaal 3l ks AL

ab Cfﬁil g5 S 2l e S r s s 3 CH/SC c‘Laa Slasein N Jgd>

YA
Alas Gl CHI/SC
<LS ol BH14
A oA
MMENG 5l 428 Ao s t\%
#200 S 5l i8S as s 00
Pl Ve
V4 (gricm®) V/84
(%) <esbs 1o Y/
Gs Y/6+
Sl 7/d e A
(€M) Lass sas slas! Yoxio
P AR YV
() Gas Vp(m/s) Vs(m/s)
| lag) Vo
Y A Y44
v AoY 1%
¢ avq 0vt
0 AY e
! ary orv
\ v oYo
A Voo 04l
q MY 18y
Ve (RE3% 1A
N Voot 3%
'Y Rk A
Y YT vol
Ve VA 4A.
Vo Vo4 QAT
R Vo4 Qg
W V1o (REN
A VAe 11T
V4 VEAY quy
Y. \YYY AYA




WWAA Olis3 £ 6 ko oo s ol ¢ puntign il &y 55 0én

Y\ \YVWY Ay
YY AARR AYA
Yy VALY ARRSA
\$A 14A4 \YEY
Yo 144 \YEY
AR YYw VEY
YV YY\ Y VEY
YA YYV» VEAL
Y4 - -

Y - -

S CH/SC wlas 51 oad (g5lusl Gladigei (b oo < 5 Cmax B ¥ dotx
YAs e ab ol IV g 5

Loadin:
oy kg/em?) frequengy Me?li;/rcer?é;m“ Vs (m/s)

(Hz)

.0 v Yox

3 ) VoA

3 Y Y %

0 v WY

\e oY) AV

/o £ al

| sveo 1%

Y Y 0:Y VA

0 o¢ V40

Ve 1vq A\

v/0 o010 V40

3 Y \m

0 Y 100 T

0 Ve A

\o Ave YYY

s slie 5o plouil 1 el S5 (g mmean Shlesl e (3Ll B sed (51,
Cuoglis slrs ol o V] sl 0l 3551 00 kP B Y0 o Cyodis iSa
51l L DT YA 51l IV 5 51k (g3l plan et LiSa5 3
b b oalis Sleabl 6l S p s nl Gl s s 5 alie Cad 5o 5500

el o2 plal V] YA+ Il IV ¢ 5 S - L



FA% st gan L i3l L CHISC S s 1 odlS 3 (glsie 3 il b S5 Ol (slaal 3l ks AL

5 hn date Sl (B Jade plie Lels (Salus Slasite glalgesl mb
D8] Gills ol o SLIT 5T O Gla IS5 s Lo Fa ) s (S 53 e o
s S5y prts 31 e Sl (P77 5 ClOmacy Sian ¢l ol e [Y+]
sles s AT 5 ol e S 55 gl SRasn cpl 03 sl Sl ke
oLl by 50 Gmax Jles! L CHISC wllas (sl 5 sual sy (55185 sla s 51 IV
53 s (55 o smin b sdal Conzay (55185 (Sla pomin anmglie 5 shites sl 0
5 VUCEHIC (ssleniny slapoin iz wlas sl dolae Jos Llow gla s,
I B L ol s il sl 0t =53 ¥ 5 Y gla IS s [T ] Dobry
O U8 Wl o Sialsl Ld s Jade Hldie S 3 sdee (55 5 (5,180

SHSLL o3 B L e ST 53 G/Gmax S e o J—<-“ Gollae
[Y\] Dobry 5 Vucetic sslgiy daly S 355 0 ab>dle piomes b o a8
5 e Yl Cews |y B/ ay s e Vb (IS sl 3l 5 s Lo s
il L sl @ ISLL sl e Tuad e s Slie ¥ S0 llas
O sk des g Ly ol b Rl Hlae Ll e (S5 s B
[Y\]Dobry s Vucetic sslgin sovne oS 558 0 ab>Dlo 555 o0 adalin 0S5y
s e ml s [y e o llie YU 6 lIEL sla oS 5 s (b pas
Hz (o 08,0 Ll 3 il ot ome b (535S 53 Ll G e ¥ 503 3ullas
33 8 Syge 53 2ol [YV] DObry 5 VUCetic (sslgui 63 dme 4 G55 1330 +/0
sssdoee (VL L3 SLlS e s Slie (Vo HZ 5 0) YU (o180 la S
&S o 513 [V ] Dobry s Vucetic sla s sslgin

b w53 a8, jla S5 Ol glad ) Clasis

el o LY St 3 s o 55 el eslinad SCsp Ol 4515 A Slasiis
ik 3 b S 0T 30 adle Losas 5 Sosp Ol sl sl e
35,8 o 3 e B S 508 s, S5l IS Sl s ol
o595 shls ol LY OL@%’L:)CE-M)JNQMJALE Jro ccilizee folse a5 L
LYY] ol (s oy Son 3 Olde sladd 35 () o U Ve B v/) Sosline e o WL



WWAA Olis3 £ 6 ko oo s ol ¢ puntign il &y 55 0¢A

58 dsdr sllae (F Jsi) o WWHZ Y o eis ) cbad s LI LS 6
S Y] Ol sl e 5l 35 (sl sl plonil bl (o ) sla ity bl
GG ATY e Jle 8V0 iS5G G Sl pee S Sy e B S~
VOB YEg e b s 5 a8 sy Ol sladl 3l caloks Ol e ol
5wl S Do V0 s e /T0g NG W5 st sl an gl s e

Lledd ol esle &gt Al CalBoks Sley das U

500
[Pardis (BH14), kc=1, 5" = 1 kgicm?|
L]
500 e T S
- " | - * e
SRR
200 LI 3PS ¢ 3 ee
BRI
= —f=05Hz 1T - L]
g 300 H = . 1
e af=1Hz =t ale
o N
200 1 ef=2Hz A
mf=5Hz [
100 H
of=10Hz
o [ 1] | |
0.0001 0.001 0.01 0.1 1
¥ (%)
700
[T TTTTI [ TTTT
.o N |Pardis (BH14), ke=1, 5,' =2 kglcm?|
600 r=
. .
I L R TSI A .
- | ae
500 L N b 3 rr e C]
T Al |y ely m
- A ? -
400 A,
= —f=05Hz |
S ks
D300 H af=1Hz A_
®© A
ef=2Hz
200 |
mf=5Hz
100 H
of=10Hz
o LT ]
0.0001 0.001 0.01 0.1 1
7 (%)
900
[ T TTTIIIT \IHH‘
500 | o [Pardis (BHS), ke=1, o, =5 kglem?|. ||
d e oo o
700 |m n - p -’ " m e
600 A AERFOARD) : ~
- _ Rl N
SRR PO
& 500 [ —f=05Hz R
E - N
S Py
o 400 af=1Hz .
o A
(&)
300 «f=2Hz
200 wf=5Hz
100 ef=10Hz
o L T1
0.0001 0.001 0.01 0.1 1
(%)

(3 BH14 4l8 mllas) oas 5505k CHISC mlas 45505 Gy i ) Jsis



0¢4 it e e e L CHISCS L s, 1 oS 3 o) gimen 1 ol b S35 0ln slad 5 el i

0.9

08

07

06

0.5

[

04

o m e |

1
0.3 I Cle‘ly I'-|'I=_15‘.‘V|u‘c|exic & D‘obnl/ 19]91‘

Pardis (BH14), ke=1, o' = 1 kg/cm?

o
i

0.9

08

07

06

“|Pardis (BH14), ke=1, 5" = 2 kglcm?]
o LT LTI T T TITI
- f=05Hz

[
1

04 | 4 f=1Hz

+ f=2Hz

= f=5Hz

02 H ® f=10Hz

o1 «+====Clay PI=70, Vucetic & Dobry 1991

S A 1 A

0.0001 0.001 0.01 0.1 1
(%)

1 e gny '!...._‘-.:n.
0.9 *

08

07

96 -[pardis (BH14), kc=1, 5,' = 5 kglcm?|
I T

[TT] [T1 =,
05 - 1=05Hz

GGy

04 A f=1Hz =i
. f=2Hz
03 —— m f=5Hz
e f=10Hz
«««««« Clay, PI=70 Vucetic & Dobry 1991

02 ——

0.1

0
0.0001 0.001 0.01 0.1 1
(%)

& 305 G/Gmax-y e L] Dobry , VUCetiC gslguiny o duslis ¥ K2

s 553k CH/SC mllas



WWAA Olis3 £ 6 ket (o3 o Mo i omilidopme & 0 00"

- f=05Hz
a f=1Hz
& f=2Hz
-
.

|Pardis (BH14), ke=1, o;'= 1 kgicm?|

T T i A
o * f=5Hz
f=10Hz T

-Clay PI=15, Vucetic & Dobry 1991

L4

D (%)
.

0
0.0001 0.001 0.01 0.1 1

|Pardis (BH14), ke=1, 0" = 2 kglem?|

pe | °

o mn s> |
W
~
T
&

f=10Hz
» «++++Clay PI=70, Vucetic & Dobry 1991

D (%)
]

0
0.0001 0.001 0.01 0.1 1
7 (%)

1 IT [ TT
Pardis (BH14), ke=1, 6;" = 5 kg/lcm?

e o®
« *®

.
. «++++ Clay, PI=70 Vucetic & Dobry 1991

D (%)

0.0001 0,001 001 0.1 1
7 (%)

Blas 450 Dy i L[] Dobry s VUCELIC gslginy o dmylio ¥ K5
odd 3kt CH/SC




00\

wesin g e aoMe LCHISC S )y S 3 glyme 3 Ol L s 35 Ol glad 1 ey il

[Y6] o ey slo Jebous 5o 3, 550 Ko 35 Ol (sl 435 Slaasee ¥ o

ol S-@) /I L3S 3(HZ) 10.65Tmax 53 dsles JSow 313/l 53 0lej (8) **

(V) 3508 ail s

(T) JoS 5150 ailsa

(L) S 55 il e

L VYEQ/Y WEHZ/Y/A

CAYgNLEYEHZ YAY

4TG0 AHZ/YA

SYevg/T Ve HzA YA

+/6440/Y,+ «VHZ/V/V 0

CJAYNG/Y, YEHZ 0N

ARGV YHZA YV YY

VNG e, s HZAYYY

CJAOYQNASVHZN VY E

SANAQN Y, VHZ YA

< IVASQ/ + EAYHZ/ N 0/

VYNQ/ALEYYHZ/Y A

+JAOYQ/Y AHZ/A/N Y vevegirosHzav) Y CINYAQ/Y YAYHZ AN Y
+/4440/AYVAHZ/ N V/YY +/Avg/e,  YWHz/ YTy +/Vaag/e ANYHZ/Y 0/¥
+/YeAQ/0,08 \HZ/AN Y /84707y, Y¢aHzZ 40y +/6Y0Q/) yaHzZ/ Y/ Y
SYOVQ/ALYOHZ N N Y CYEAQ/N AYAHZ Y/ S c/ovog/Y, o\ HZ e/ ¢
VALY /AL o u FAARVAR ARG/ AOYHZ/N Y Cveg/Y ETIHZAN A
BE VS(SO) b At ) S e )
D et o) - oSyl ol 8,5 S5 6L
(km) 5 505, (km)
(m/s)*
oYY Y\ CWB 99999 CHY080 A VY
1444-+9-Y+
“s5
Y A1 JMA 99999 KIMA WA 14
1440-+1-\1
b
vav Y0 9101 Tabas oA VYo
14VA-+4-\1
BERY
W AR Lucerne Valley (LCN) A VYA
144Y-+-YA
TAY 1o- Rinaldi Receiving Station Wyo 114 &ror
(RRS) 1445-1 1Y
g . ~
Yy VSl S Farmandari 0 W
YeaV=yy-v1
BESSS
Yvo £YA Erzincan (ERZ) 4 14
144Y— Yo\ Y
)y
i 1,0 Duzce (DZC) \E v
1444-11-1 Y

[k S10@) 1A 38 3(HZ) /S slaas Jpl 53 Olas (S)] pslie doms y2e

*Average Vs(30) =378 m/s, **Based on threshold acceleration of 0.05g,




WWAA Oliven £ 55lad (ot s Mom ¢ pidign oolidms & p23 ooy
L s 3 (531 s K (55, (@) JB Sl 4 S e (B IS o LS L g
[Y¥] sses

(L) <85k o553 )
e

Y£Vo avo Vo vo
YT/t ALY /Y0 /¥Y SAV=/YY Olow
YA/t YY- X0 ALY gl DAKEIVARS 4 s
ARZEYE ALSIVAZN HYo-r/¥E NANCIVALS EPI]
/8t ARN ax3 YE (Ua,,u.
SYE- /08 VARERVIN ANRYIA NALSYAd] o
DARSEVAN +/YY=r/0Y ALSTYiAY VYo YT Sl
ARSVIIN VARBRVIN ALV VAR EYia ~
/804 oy +/YAY A S
YV in +/Y4 oY ARG

e fdow Slaseda

EERA Ji3le 5 51 oslinal b o33 calSols A &lse 4w sl gl s

sl oals L 0 Jdor 3 b Jlosd 5o edd i S k8 55 SN gl s el [Ye]
Cilisen Sl 0l s plnil Dol ot Sy il WTA Lo g
L1050 XD /0 L Gl S 3 i cou CHISC wllas (s, (sla pome
o $hpr el o oslizal b ks 53 (LIS 5 3 1 E0) Le (605 ooie ol e
VUCELIC 5 5 5 Jode cud 5 ol e sl 51 (L5 1 5 £ Lue (5,03,
25 A T BV s e s S Culbis ol ol eslizd [vy]1Dobry
Loclan mllas o)l v ool ol as § b s g Y oasds S ke Blesl
W;|M&dd\ﬂu&>ﬁMjb.wlomg_zuadljxck.ﬂjéuw
s Lo (8 1S2) sl ol oalzal[ YTAMISS 2 (55 8= olme 5 o5 Jsde

el ok il 20 gl e 51



ooy st gan L i3l L CHISC S s 1 odlS 3 (glsie 3 il b S5 Ol (slaal 3l ks AL

b eSS s Jdou plmil 53 ek w5 ks oVl Slasis e BENES

Jalas
s V-
: o s S s Sl s Jon o
S la o) ’Jﬁ;GC:M . © A5 slaadze s S
(e T o
- ol v AV 5D ¥ iy - ¥
Ve HZ 5000 w0 ) Longitudinal A
Vg5 /¥geng AT ol Transverse EEATIAY
A A Os s Vertical
14 5
] Tas
0.8 1 ot
] 35
% 0.6 1 3
E S
o 25 E
© 044 2
15
0.2 1 —— Shear Modulus 1
1. [ Damping Ratio 05
? ———mr—rrr———rrr————t 0
0.0001 0.001 0.01 0.1 1
v (%)

[Y] S Ko (Solys L, sla poen £ S
KR
g,\.:.‘/.«.a ﬁaLE.n ‘ul;’.w cwli ;ﬁ.:b cu&w BE) ol Wbl C)Yt} ay‘ Ls‘f
L, S, s 5l Jol- ol c..ut;;k:lo Loge pslie wslsl j3 ol sdd oy
el ol annlzs [YA] UBCO7 5 [VE] YA+ r 5 kel )>J:-EJC)]9*—‘-J4

i 4 sl g b g sl S s pli S o b B e ke dy s
a ogee Wlie ln R S L3S b bt Slpii 0 IS8
g5 53 $lr 5 (PGA) Sl ld mlan ¥ 3 i (S35 Ol sbadl 15 (L) JoS
RO PP N ST K P IV G BRI Y\ e
Aoy b Sl s et B 5 5 s Wllas (k) ewe p gL 6
S 53 a5 IV 51 b g s a5 0 U Gollas ol 0k il iS5




VWA Olisy £ 65le (B e RiEs omdigr ‘;..«L.:,J_.») L_J.:;

00¢

2o A B S s i st aliS g s e A e
Wby bl oS5 A58l 4 e IV g5 S e Lp)...a;- éLm ok, o

35
n Longitudinal Component
30 4 Test, Iso, L, 0.1g, SCICH
E-';‘ —— 30 m-requency dependent
25 {f —60 m-frequency dapendent
E i 30 m-frequency independent
20 = =-60 m-frequency indepandent
2
= i
@
€
s
=
®
g
H]
H
Frequency (Hz) |
oy b IV g5 S5 PGA=0.1g (&
Kbl oo
el W ATS
35
Longitudinal Companent
30 Test, Ise, L, 0.35g, SC/ICH
' — 30 m-frequency dependent
25 f. —60 m-frequancy dependent
° § | —— 30 m-frequency independent
&20 E % I —
]
§1s
g |
s
2.
<
0.5
0.0
Frequency (Hz)
s/ B L‘.i P
- Wkt AP LN oS WK
Longitudinal Component
30 g Test, Iso, L, 1g, SC/ICH
i - 30 m-requency dependent
i
25 :‘\ =80 m-frequency dependent
20 E \ 30 m-frequency indapendant
2 E A ==-50 m-requency independant
5 |
& o
F I
-
®
<
s
E
<

0 5 10 15 20 25
Frequency (Hz)

T S b JVv g S PGA=1g (s
AL

Sy WS o s

35
. Longitudinal Component

10 ™ Field, Iso, L, 0.1g, SC/CH

25

20
2
2 s
c
% _______
K] 9 —— 30 m-frequency dependent
5 =60 m-frequency dependent
s 05 30 m-frequency independent

==+60 m-frequency independent
00
0 5 10 15 20 25

Frequency (Hz)

@l 5 p

35 Longitudinal Component
Field, Iso, L, 0.35g, SC/CH

3.0
2

)

2z

]

K

B

3

E

2 S o ——

E_ 30 m-frequency dependent

—60 m-frequency dependant

— 30 m-frequency independent

- -60 m-frequency independent

1] 5 10 15 20 25
Frequency (Hz)

@l 5

Longitudinal Component
30 Field, Iso, L, 1g, SCICH

35

m

=

~—30 m-frequency dependent
—60 m-frequency dependent

30 m-frequency independent

= =+60 m-requency independent

Amplification Ratio
)
o

0 5 10 15 20 25
Frequency (Hz)

T o pw b n| &y S ‘PGA:lg G
@l el 5 p

_54:..\.5“’ g;.“:’-).s'\' ‘3"" S C)_,'.'.w); LAA.‘)JLAAJ}A J_L«gjﬁ 5.“3.)"} .b..c_,:.o .0 JS.J':
oS A Al



000 wesin g e aoMe LCHISC S )y S 3 glyme 3 Ol L s 35 Ol glad 1 ey il

Lo e b g8 S s 60555 s Sl Ll Bl Lo 5 2 ol 0SS Gl
S IV g S gl 8 el S s ol e SRS LS
Ll ol oS 5 o b wgie JialS Comge /Y00 @ /N0 3l $35,5 Slae ol
S o s b g 2alS Sl UG 4 /0D ) s sloe bt 153l
S O Gl St g oS ks g S &S a5ds ab>Se L5l
e IV g Sl & Jb s 5500 aleiSog o bsie S8 Cr s
T E R L P S O N e R By e

GRS S i Jagie (S RIBIL IV g Sl 0 S Gllas
2 (Al Al St G5 s ke Y4 Y HZ U6 5 SD Lk
i lsia (V0 HZ 10) (3855 51 s B 3350 53 | g5 S 5 S s
s gae o S 0 S Gullas 3550 sl SOl el St SlS 5
A s edd pliS s palie GRIBIESL (IV | IS 658 08)
Al A IV ]Sl g i b LSy Sl
CLd gl b L S S S 08 Blod g Y

Sl il gl e 1 (L) S o pes Al5e St ol glacab 1 IS s
o5 51 L il 5 o lan (53155 (sla e Sl oslizad L +/¥0G (53555
b4 Ghe b Ol mal S GBS leasss 5o oS e el o
o=l Al @Lé s [YV] Dobry 5 Vucetic sk, cove 5 eslaal L a5 ol
S RPNt IS Gilae ol s i ‘thm Sl e IS
WS Slesss 53 plas (il v p W B8 s IV 1 Sl
b Sl mal LI co e s leasss e s ik Sl mul (Al e
2 IV 51 ol Ol muly Cib dnlie spde o A5 JuS o ses W5
oA b Old Sl s (A e S S LSt e 0L IS
I FeS IV g S Gl i oy 5o Sld b e ol e damdle il

Soslial by IV g St sl oV K8 Gl ol | g5 Sbe sl ol slie



WWAA Dl § 5l a3 g Al ¢ pontige omlidi By 20 ool

M:.)U V/¢ 0,93 )3 ul.i.lg_d.:.bc'/o Hz LSJ‘KJL wJSJﬁJ;\QDJéLAA LSJLDJL;‘%“"
u}w(@%ﬂevp}bb)jﬁbuucwh@‘ﬁ'%;.M,.lu.ﬂé‘j
(B)Jﬁiwﬁbjo&c\ﬁlﬁ»\ |Vj|g5k;-tfj3‘)br;4jjb<L)J.w§f;jA&
#J}VJ{.&&L&A g:,.w‘ o 4...“4”\.5»]:]4.:&5[;- 6‘]; [\O] YA+ })\.\JLX«‘ Cjbd"ﬁb
S oo Rl o pe S slensss 03 llas (18, e S5 I w8
Sydier b S8 oo Rl o e il slersss s 5 b

4
4
\Bam-L-O 7999-4.862 Hz | Bam-L-0.799g-4.862 Hz
35 = - 35 A
s ——30 m-0.35g-0.5 Hz 3 ——30 m-0.359-0.5 Hz
——30 m-0.35g-1 Hz —30m-0.35g-1 Hz
—=-30 m-0.35g-2 Hz i
25 30 m-0.35g-2 Hz

25 ——30 m-0.35g-5 Hz —30 m-0.35g-5 Hz

——30 m-0.35g-10 Hz
~+-30 m-0.359-Vucetic&Dobry 1991 1

~+-30 m-0.35g-10 Hz
=~ 30 m-0.35g-Vucetic&Dobry 1991

Spectral Acceleration (g)
~
Spectral Acceleration (g)
~

15
1 -
1 1= =
05 o’
05 &
0
0 | | 0.01 0.1 1 10
0.01 0.1 1 10 Period (sec)

Period (sec)

Cyc.&,uk,aJVc‘,SsSL&‘_;):»Y" S g (@ IOV T | &}S«SB‘_;):.»\"O}:—A(JI
AL 5 gl i r s
sl o 3l eslizal b (PGA=0.350) o 435 L 43e s ey slacib 1 JSa
gl S5 Sl g5l

s Bam-L-0.799g-4.862 Hz/ 5 B L-0.7999-4.862 H.
am-L-0.799g-4. z

45 || —30m-0.35g-0.5 Hz | 45
——30 m-0.35g-1 Hz ——30 m-0.35-0.5 Hz

4 || —=30m-0.35g-2 Hz 1 4 ——30 m-0.35g-1 Hz

— 30 m-0.35g-5 Hz ——30 m-0.35g-2 Hz

3.5 H ——30m-0.35g-10 Hz - +— R - 35 ——30 m-0.35g-5 Hz
|| =30 m-0.35g-Vucetic&Dobry 1991 | ——30 m-0.35g-10 Hz

=30 m-0.35g-Vucetic&Dobry 1991
{f ——ST.2800-Soil |

3 =——ST. 2800-Soil IV 3

0 I01 0.1 1 10 0.01 0.1 X 1 10
Period (sec) Period (sec)

g b dV ps S gt ban (e combnd g S gt s (A
PAERLST @lme Hare
YA e s Il &b ib JSE o o b S B S5 Sl )15 (sla o



oov st g e i L CHISCS I 15 1 3l 3 (sl s i Sl b Ko Mo (sladl 3l ey i

J‘f&&bc@:b Sl d g Sk cab cllb ol i j3 VK (las
b St el S ey 53 IV Sl s Sl b b Ol
Sobea (VUK cod 4Bl BB 2 b cib S el BT s 4 Ced
i Sl g Sl ol sapdee 53 ik S s IV g S s s
SV g Sl To Slie o5 ol S5 0LLE ol esls (235 1y ik el
SIS (gagazb )5 Cy el 28 L3 Cglie Osls S8 L oy 5m 5 Ll 400
oAb b SV UK baglie s 5y cn) Sl 6l T Sl 5 IV 55
S spi e dlamSle VS Gl ol st eslizal IV g Sbe gl YAV sl
532 6l ol el il s T e (il Com e (OIS0 5 3l
e I g5 S 03l 13 Le s 53 45 355 00 dlamSle 55 0 IV 5 1 g5 S
e 01> 515 L g0l 51 ASL Sl muly eeiS s sas i g Ll g e Te=r /Y
sl 4 Sy s e 58 S g gduaib 5o Gy edds IS5 L Ceslie
IV 5 TS g5 5o o 50 Sl p3Y Soo 5 Olbee Sl Ol (6l ey o B4y
ALl T e
b Sld o IS NS B S 03,8 Bl ey ¥

A S s ib Dl muly IS0 S5 005 Basle S e skaten
L las b Ol 5 (S s ses Mlge b Ol o DS
4S5y Mo el o el 0L IV 5 T St g5 55 a6l 070 HEZ (5,134
o e plas ki, HELL LUlS8 S ks s IV s TS g s 0 s
St 3 o 34 o damdla 35 ob S glaesss 3 Lopast b Clid o 20l
53> [YV]Dobry s Vucetic & Jsde Cund 5 ol yme polis Sl eslanal &y 55 d &
Flas ol glasos plo lp 5) e b Okl il @B /) 8 8o o
R A B S s | s S s s Sl ) Sl S b Ol e
Ol ik Clid cos b oV 1 5V glaeyss s pllas S, (180G

e:LiLa‘Q)M)J cIV Cj.: LSB')J&SJ}JGA aJ;ALL.au/\Jb/vZJ;UzA &:M.W_:J Bl s



WWAA Oliven £ 55lad (ot s Mom ¢ pidign oolidms & p23 00A

4 b ol oo [YV] Dobry 5 Vucetic i Jode Gl 5 ol slis
e)jJJJﬂUMWJ\J@IVC}JSBJJk;«w‘\)lf‘g‘)fdﬂ?bu"*w

36 . e T [EE
g-g Bam-L-0.799g-4.862 Hz; s 32 | Bam-L-0.799g-4.862 Hz
30 30 m0.35g-1 Hz o g'g | |
228 i1y —30m0350-2 Hz £ ——30 m-035g-0.5Hz
= 26 ol | —30mo35g5 He 2 26 e 30m0.35g-1 bz
H 24 A Jydi ——30 m-0.35g-10 Hz .E 2‘21 e m-0.35g-2 o
g gg ) ALt e | —+-30 m-0.35g-Vuoetic&Dobry 1991 E 2:0 o mose s
2201 e 3 18 ——30 m-0.35g-10 Hz
E 1‘6 Iy : 16 - . —=—30 m-0.35g-Vucetic&Dobry 1991
T 14 T 14 T T
£ 12 g 12
210 2 1.0 &
v 08 ® 087
06 0.6
04 04
0.2 02 | ; . i
0.01 0.1 1 10 0.01 0.1 1 10
Period (sec) Period (sec)

b o s AV g3 S (g e ¥ 052 (0 g o b g5 S e ¥ 0 s (A
AL S e e
Blae b okl 4 PGA=0.350) o 435 L adlge ab Cld omd Sl i A JS2
0 (8L S S

s laddsls (L) o8 s 5ms Al il i ol Sl s e 4 S5 5

o84 L Al Gl e 58 5l Jols ik OLS el e S0
S 55 e dlim el st ools DL IV 5 1 Sb g5 s ol /0 HEZ (o135 L
o e pllas S, 5 (S50 S8 A B 8 ks s IV s TS g5 gs e s
5 she oS Sess s Lot Lo sbaadlpe Lib Ol o buge 2l
Dobry s Vucetic i, Jste cus 5 ol e pslis 5l eslizal &) g0 s el
il 6l bl el Vi b OlE o Jaegme B 0/ 553 53sdee s [TV ]
S s IS Bl ) 1 508 kb it e llas 5l sl i
Ol ast o/ 51 5L glseyss 53 cpllas (gl e 53 1SS0 55 51 g5
oslitel &g 53 IV g Sl s a8 55k e sdalie 4 K2 Gollas s e pns
old cud huwgze [YV] DObry s Vucetic s, Jste cons 5 ol palis Sl



004 st gn e i So L CHISCSL 5 ol 3 sl A1 il | S Ol sl 15 oy il

eV 3l 5SSy b ol s 0 HZ

27 2.7
Test, Iso,L, 30m, 0.35g, SC/CH Field, Iso,L, 30m, 0.35g, SC/CH
~-VuceticADabry 1991
+05Hz
22 “1Hz 22 —+Vucetic&Dobry 1991
Fa » f’\g =2Hz +05Hz
o L4 '&n‘ —ahe —THz
X - 17 ~2Hz
i —5Hz

10 Hz

Spectral Acceleration Ratio

Spectral Acceleration Ratio

001 01 Period (sec) ! 10 001 01 Period (sec) ! 10
c..o,wL'.,“IVC,JJB‘_;;M“ O g (& g o b g8 S g Y b (A

AR 8 7 e @l
(PGA=0.350) K35 Oluwe glad 5 L add e b bl ol Ol poid oo 4SS

10 Gl IS 5L las ab Ol ay

—10Hz

24 24
,,".\ Test, Iso, 30m, 0.35g, SC/CH Field, Iso, 30m, 0.35g, SC/CH
22 / £
s —Vucetic&Dobry 1991
20 = +0.5 Hz
N — —1Hz 19 —Vucetic&Dobry 1991
O o 3 —2Hz ~05Hz
16 o —5Hz —1Hz
14 e ‘UJ’W —10Hz e | —2H
o — 5 —5Hz
1
1

Spectral Acceleration Ratio
Spectral Acceleration Ratio

oo O Eefodiesy, ° 0ot 01 Period(sec) 1 10
o ln AV g5 S (5 20 ¥ 0 g2 (0 T o lon g5 S e ¥ 0 g (A
AELLT 5 e @l i
S35 e a5 adlie aw 2 Ab Ol Cod Sl B N IS

/0 HZ (51384 Suils 6 b wllas Lidb Sks 4 (PGA=0.350)
S35 Olkes gladl I3 adlfe av o b Ol S Dk Lo VeSS
s TS g5 55 a6l /0 HZ (0851 (bl 3 L mllas il Clid 4 el o) 5
A b Gl ol Ol s bagte gl &S 550 e dbDe Lol sl sl OIS v
b Slid S (L S RIEIL IV 51 S e s e s 8 adlge an
aie aw o b Ol Cod bugn Ol s Wy S 35 e e L e Jals
adlje b Old Cund b gie Sl s, wlie O IS) sy Ol gladjl;



WWAA Olis3 £ 6 ko oo s ol ¢ puntign il &y 55 o1

2B LSS S o) el (A JS8) s Ol el (L) S 4 5ses
Sy SOl
b Pld Cond A5 D LS 105 S Blad () 8

GOl e (ML S5 L I Ll e S e shes
(LCN 5,58)) 55 5 o 35 (L) JuS 2 p0s &5 ad Ol Cod ( Sb las
Vg 5 /Y00 NG i S sls Slid Sl o | g S g Y Ot g
s s JeS poses Wlge LI S el e Sl IS s 5
Sl b el 5o .ol 478 Hz 5 £/ Hz sd 55 O S (LCN 5, 5,) 3,4
Flas ol e o 51 sa (LON 3,55)) 5500 5 o W15 JoS 5 550 il
531 ps S s NS Gl ol o1 eslied Ve Hz 50 oIS L S5 L
55 e eslial (gl goie MELL LG5 L gl I S5 Gl o e
dag a4l S Slwl ) Sl SeS ab Old ol B glaey s 5o el
B 2505 Sl st mha k5 8 3500 i N L e SR b Ot
b bt lan 5l e bl LIS by ) ol ol ey ey

Bt oS Sbee, s )2 Lo st (b it ol 188 o e 15 I S

14
[Landers-L-0.721g-9.422 Hz| Bam-L-0.799g-4.862 Hz

1.0
7

o o

4

©
b=
o

e £
3 &
§ 08 § o8
H H /
S o7 3 07 1
] H
o e \)
< 06 2os ) ——
E —=30m-0.1g-10 Hz = —=-30m-0.1g-5 Hz
3 g
-4 05 —~-30m-0.35g-10 Hz 2 0.5 —30 m-0.35g-5 Hz
0.4 ~30m-1g-10 Hz 04 - —~30m-1g-5 Hz
0.3 03
0.01 0.1 1 10 0.01 0.1 1 10

Period (sec) Period (sec)

AL 55 L (LCN 5,68) 5500 U335 (@
/¢ Hz
PGA=0.1,) o 5 (LCN 5,55,) 5,03 45 L alie b ©led comd Ol pid VY JS5
dgs Gre ¥ S0y /0 HZ 138,51 s 5 L mllas b oli 4 (0.35, 19
@l (B g S L

¢4 HZ J6 o5 5 b o 4335 (A1



o\ st gn e i So L CHISCSL 5 ol 3 sl A1 il | S Ol sl 15 oy il

3555) M 5w W (L) LS 5 osses Al b ks cd VY S s

NG S S gl i Sl Eos IV g5 S (g Y Ot gl (LON
Soge 53 IV & Skt s VY S Gilae ol o &1 le';:,,ul \g 5 +/Yog
o Lo 3 el sslinad ()08, e (IIEL LS5 b dgls LI iS5 gl
b Sld Lol los ) s e GLIBIL (LEN 5555,) 5,00 5 o d5l5 50,8 Sl
s ik Cld e (ND) Gles ) ke (oS sk sl e Sl
33k Gles ) S mske s el ) Sl 50 b S laess 6l (LCN 5,58)) 5,4
b okl s (LCN 5, 8)) s, iy e 8 J= 55 0 5 2/7eQ) oL L
w305y W) 3 e el 505 Sl V1508 ol (slao s 8l

RV NS I VA WS | e

Bam-L-0.799g-4.862 Hz

il

-=-30m-0.1g-10 Hz
—30m-0.35-10 Hz
30 m-1g-10 Hz

" |Landers-L-0.721g-9.422 Hz|

30 m-0.1g-5 Hz
iy 30 m-0.35g-5 Hz

"\I 30 m-1g-5 Hz
t—tﬁ_‘tﬂw

hoNmvoLNwRDDND

COOOO = b

‘Spectral Acceleration Ratio

noNDmooaNwWRODN®

Spectral Acceleration Ratio
cooOO A aaaaaaa

04

coco
Mw s

0.1 1 10
Period (sec)

o
2

0.01 041 1 10
Period (sec)

A 85 L (LCN 5,45 ) 5,00 J35 (@
4/¢ Hz
PGA=0.1,) m (LCN 5,45 ;) 5,43 A3 L ad) 50 b Ol s Ol puis N Y JS.J
£ i Y S Ogm /0 HZ SHIELL S 5 L las ad olii 4 (0.35, 19
ARLLST o g e s IV

¢4 HZ JB s 5 4 o 4335 ()

b JSE o 5 A NS 108 S Blad () 0
i G5 on (L) 1oF 308 A ol i U5 e 17 U2 5
Sl = b i S5 b b alie 3 2700 (53555 Sl Sl sl s
i 3l a3 el b S 5l el 0L i S sl [10] YA
ol eolinal )y LI OS5 L clie HIISOL S5 S ol llas (g5l



WWAA Olis3 £ 6 ko oo s ol ¢ puntign il &y 55 ony

A oBS B s Sose 53V 5 1S g s a8 ash e dadle ol
(6 ) B v/t ) Jawsme glaesss 5o cib [SG ol (Ges 5 OIISLL WS 5
| g SL s CHNT IS Gllas ol [V0] YA+ 3kl ik IS5y 515V
Soap e Sl ke 2 b il S oo o T e Ll o0
Lor 48 35500 amSe VY IS illae ol o grmn SIS e 5 (5L 555
S8 o b Jols IS0 s aslie 5 Gy ol 2S5 A Caslie D0l I8
35 VL To Ui N g Sb s a3l o e 5 e 53 IV g S12
e DBl G VE B Y B s 53 i el Sl S L as e 5 el
Sy odd gl sl Okl b T e o syl disdle VY JSE Gl
A3 MR B 5y sl LB sba IV s 1 e 5 S s Sunpeg s las) S,
St ol o3Y ol s Lol il YA skl b (il s sld S

A GBIV 51 g5 S T ke S5 Oldos Saal 5 oS 5 (s yime il ol

=30 m-Bam r—30mBam |

50 Test, Iso, L, 0.35g, SC/ICH 50 H ~—gompan o5, L3t e
45 45 ! — =

40 40

35 35

3.0 3.0
«© o

25 25

20 20

15 15

10 - 10

05 05

0.0 0.0

001 0y o) 10 0.01 Rl I 10

Cyqul;,ulV&,SgSB‘_;,u\"' O g (& IOV L | &,5«5\5‘5,:»\"' O g (I
AR sle S
oS 4 ly I 3 PGA=0.350) s 35 L adle b JS3 oy o AT 03
UBC 5 YA+ skl g b i b cib K8 oy b o gt fkde Byl
Yo Oge lp 5 (PGA) Sl Ol mhans ¥ 31 o S5 35 Ol sbadils dea (T)
Sl S L 5w araly b 5 atly Sl IV 1 S g e gV
& [Y] UBCO7 &byl 5 [10] YA+ ¢ 5 llecl T b IS8 s e b e



oy st gn e i So L CHISCSL 5 ol 3 sl A1 il | S Ol sl 15 oy il

G5 s o S sl S s dadle Sl odd alie L St
Slp JeS o ses Alge ol il 5 o)l sy S5 Oles gl W5 ) (sladdl s
GBS B 55 gk e i 1E IS s Sl o bacib plad B (A g
Gty LS 2ol il OUS 025 4 e Hlas () powe 3 WS A
St sk den 30 5z o DINE S Gille | 5 Sl s e S slre, o
ke 5 clie 5,3 [Y1] UBCO7 aali ol wlice +/0 Jlois 0 +/8 Sl 31 Ty ol
S et el SlE mal b o5 e lE s s sl B 2y
Pyl 5 oS el et Sl s IV Sl V0] YA skl i
V8 USE s a0k el YVO sl At 5 sl e Sht Sl s 5 T/YO
53 logast QiS5 b e oo 5 oS o s Sl 3 355 0 iSe
Sl dsles ot o 51 Jool (gl JS03 o pd (o lon e 4 Connd 6l 55 (gl 5
S ol J 3l sl YU s Sl s Ol a5 S 4 s ses Al
5 il Slae gbls i o s slas by A s sl s e I ol
(s 52V S8 cl ot o Sl ol e IS8 o o 0 Kle b sl ol
5 553 M 51 50S IV g5 Sb sl b bl T Sl (5 5518 IS Gillas
oo 0315 1 3 Lo o) s 3 Sl o Sl i Jop als s edd sdalie A8
Hl e s S ab S oo b e dolee o 51 ol il dglis 5 55 o 5o
b b Alsa axs mae sld sdalie Sop Ol GGV ol Tl L)

.5
Longitudinal Component| Longitudinal Component

Test, Iso, L, 0.1g, SCICH 1 FTTTETTTTY Field, Iso, L, 0.1g, SC/CH

0.01 0.1 Period (sec) 1 10 001 0.1 Period (sec) 1 10

e o bV g5 S PGASOLY (0 e pm bin ] g5 S PGA=0.1g (i
A& S



VWA Olisy £ 65le (B e RiEs omdigr ‘;.AL.:,J.») L_).;;

35
Longitudinal Component
450 | Test.Iso,L,0.35g, SCICH
25
w30 - L\
= \
15 - N

£ e

1.0 #£ —injul Base Speca
— 30 m-requency dependent
60 m- y 08 et

—60m

o b IV g5 Sl PGA=0.35g (s

. AL 2y e
35

Longitudinal Component
Test, Iso, L, 1g, SC/CH

~

—Input Base Spectra

——30 m-frequency dependent

—60 m-frequency dependent

05 30 m-frequency independent
-=--60 m-frequency independent

— ST. 2800-Soil IV

—+-UBC

001 01 Period (sec) 1 10

AR 2y

Period (sec) 10 100

o1¢

35
Longitudinal Component
Field, Iso, L, 0.35g, SC/CH
3.0
25
20

—60 m-frequency dependent
——30 m-frequency independent

0.5 —60 m-frequency independent
— ST. 2800-Soil |
0.0
0.01 0.1 Period (sec) 1 10

gl

| —Input Base Spectra
——30 m-frequency dependent
——60 m-frequency dependent

| =30 m-frequency independent |1
===-60 m-frequency independent
— ST. 2800-Soil |
—«UBC

Longitudinal Component
o L Field, Iso, L, 19, SC/CH

0.01 0.1 Period (sec) 1 10

T [Gavageet L.m A Cy S ‘PGA:].g (o

gl 55

5 e 3T S g s el L alge b K s daa s gl N E S5
UBCg7jW\" :JUJ\I..«‘%EJSJgﬁﬁ‘e&‘f}dﬁ&.ﬁb%j&gbdb

B SIS AFCA TP NE PP SN - VI I

035 Sl SR Jlas Gy odis 4S5 oo Cuslie Sl eslizad 436 5 e YY
Sl solblbal b il 53 558 s ao s Jol ml bl el S e s
3edd 5doee YIVO sde 4 Jlast ol fes 3 LS5 oo s Sl IV g5 S

(U3 o b Lo gie polie a0l To polie 5540 55 L il 58l albV/E & T Hluas

UBCO7 i sas ol aslyl pslie a3 1 Adl3e 53 a (sl bl (6 1S ool SO
Wb /Y e YU LGS 5 L e 6,8 s Lol Sl cwd Sewle [Y1]
Ol ol pomn b S g5 55 sl el pll sla Jlosd s 50 o sl
oo &S dad e LS s 5 oKilesl s gline 3 T Slace w5 pllas



ono st gan L i3l L CHISC S s 1 odlS 3 (glsie 3 il b S5 Ol (slaal 3l ks AL

35 35 —Input Base Specira
Transversal Component Transversal Component —30 m-frequency dspendant
— 60 m-frequency depende
Test, Iso, T, 0.1g, SCICH a0 Field, Iso, T, 0.1g, SCICH 30 m-frequency independent
30 A ==+60 m-frequency independent

— ST.2800-Sail |

25 25
20 20
@ [
15 15
1.0 put Base Spectra 1.0
30 m-fraquancy dependent
50 m-frequancy dapendent
05 30 m-frequency independent. 05
= =50 m-frequency independent
— ST. 2800-Soil IV
00 =Bt - 00
001 0.1 Period (sec) 1 10 001 0.1 Period {sec) 1 10

oy toa dV g5 S5 PGASOLG (0 gse oo pm bim ol g5 S PGA=0.1g (i
PEELST 5 7 e sl e L p

—Input Base Spectra
35 Transversal Component ——30 m-frequency dependent
Test 160, 0.363, G010 Field,teo, T, 0359, SCICH ey et
30 est, Iso, T, 0.359, H —60 m-frequency independent
— ST. 2800-Soil |
B

25 25

2.0 o 20

15 15

"~
A
AN
10 —Input Base Spectra \ N 10
— 30 m-requency dependent S
05 — 80 m-frequency dependent 05
—— 30 m-Irequency independent :
—60 m-frequency independent
0.0 — ST.2800-Sail IV I 00
Period 2 — - =
oot o1 eriod (sec) 1 1o 0.01 0.1 Period (sec) 1 10

PCEAT Y P v sl

35

® [Transversal Component [Transvecesl Gomponent ey oot
Test, Iso, T, 1. s'::,'cn Field, Iso, T, 1g, SC/ICH B -t it
L 30 n 30 m-frequency independent

==+60 m-frequency independent
— ST. 2800-Soil |

—inpui Base Specira
— 30 m-frequency dependent
— 60 mefrequency dependent

05 30 m-frequency independent 05
~=-B0 m-frequency independent
ST w0 so
o0 00
001 01 i 1 10 "
Period (sec) 001 01 Period(sec) 1 10

i b IV 5 51 PGAZLY (5 Lty s e bl g5 S PGA=G (-
AT il e

PG N oY SO 5o LA T dlge Cib JSS oy o g eyl N0 IS
UBCO7 5 YA+ + 3 Ikl i K& g b lS 3 a4y dily b 5 dimly Sl

S35 Ohee bl sl loslo i Slizl (b s (B I35 s SR o

Bl S, 3l e Cyseas VO] YA skl js g ol o)l (g8l el

V) 6 e i S s i i VS8 3 e 88 o 45

BB ) YU s b Lo slad s gl p VT s el Gllas el ol els LA



WWAA Olis3 £ 6 ko oo s ol ¢ puntign il &y 55 o\

Dl dgdeee 4l ) 4 S C\f'l);To Dlie oS 55 0 aeo 55 (s 3 Olde (sladd 5l
a.l.:*»‘}b ol 4.:‘)‘ ua.bj)w‘ )‘ C_A.vu‘ 65'9‘ LSLAAAS}AJ.:]GJJ&JL&A )‘ J.:u:..:: Lﬁ‘djj) VJB

[35

35 Vertical Component =
Vertical Component
Test, Iso, V, 0.1g, SC/CH Field, Iso, V, 0.1g, SC/CH

a0 30
25 25
20 20
© o
15 15

7

= Input Base Spectra
——30 m-frequency dependent
—60 m-frequency dependent

—Input Base Specira
30 m-frequency dependent

05 =60 m-frequency dependent 05 30 m-frequency independent
— -g m-requency independent ===60 m-frequency independent
-=-60 m-requency independent — ST, 2800-Soil |
— ST. 2800-Soil IV B -
00 | 00 —+-UBC
001 0.1 Period (sec) 1 19 0.01 01 Period (sec) 1 10

o s AV 5 S5 PGAZ01G (¢ o oo bin ol g5 Sl PGA=0.1g (il

Kbyl oo | 5
e AP N ) A5 T
35
. Vertical Component A Vertical Component
10 Test, Iso, V, 0.35g, SCICH 30 j Field, Iso, V, 0.35g, SC/CH
25 25
@20 20
o \
15 L 15 \

1.0 &&= —inpul Base Specira

1.0
—input Base Specira N —— 30 m-frequency dependent
— 30 m-requency dependent —60 m-frequency dependent

05 — 60 m-requency dependent 05 — 30 m-frequency independent

—60 m-frequency independent
— ST. 2800-Soil |

——UBC

— 30 m-frequency independent
—B10 m-frequency independent
— ST.2800-Soil IV

0.01 0.1 Period (sec) 1 10 0.01 0.1 Period (sec) 1 10
o b IV g5 S5 PGAZ035G (o g o oo po bo ol 35 S PGA=0.350 (5
AR e sl

35

Vertical G Vertical Component —Input Base Spectra
ertical Gompornent Field, Iso, V, 1g, SC/CH ——30 m-frequency dependont
30 Test, Iso, V, 1g, SC/ICH 3.0 =60 m-frequency dependent
30 m-frequency independent
=-=+60 m-frequency independent
25 25 / . — ST. 2600-Soll |
©20 20
@
15 15
1.0 10
=——Input Base Spectra
——30 m-frequency dependent
05 —60 m-frequency dependent 05
30 m-frequency independent .
-=-60 m-frequency independent
— ST. 2800-Soil IV
00 S 00
0.01 01 Period(sec) 1 10 0.01 01 Period (sec) 1 10

Ty 8 LV t_y S PGA=1g (s g T e Lee o Cy S PGA=1g (.
AR e
UBC97J\'A" bﬂ&bﬁ‘@ﬁ&ﬁﬂlﬁf&f&%bﬁﬁjwb KPS



o1V st gan L i3l L CHISC S s 1 odlS 3 (glsie 3 il b S5 Ol (slaal 3l ks AL

S S w5 Xy penr
Tl a5 ol muly il ol e o g5 5l eslinal b e onl o
Aslaadie Jl oo g\ 3T S g 95 ¢l (PGA=0.19,0.359,1g ) k=
e S S g duatb s el ol Sl Soa g Ol 5 058
el 43S 13 a3y 0 2S5 LB Canslie Sl 5 ARGLST 5 4l o
Jslize 585 slasmie o dle llias 5B, (OIS ,L ilS 2 3 Clas! ) shateny
Slasie O3l gy T S, e 5l Sk, gsledde s
o5 pshe 53 sV HZ 50 Y 0 /e ML e Wil 3l cow  Salus
Jsban ot ot WYA Lo pomn ol sk eslizal 35 0 kg/em? 5 Y ) oisSs yums
b obd el 5 b Gl n e ol mal il sl 5 el el
Kl by o planil Sl 5 s o ol il 3 ]
Gk, o 53 ELL LS B A 08 Bl (V5 1 St pgss e s 2
5 b Dkl b Ol el s b s s Sk s
e V5 ¥ S O g3 a gl G Jols b IS s
ot b 5 b Cld o a8 4 e SL LG8 S
03 358 o 4o s sycpl 3l b e s S slae, s s i&;& ik oliS s
3 G/Gpax-v) Hlas ok, v Sl o oL Fol e la e
2yh g g MEL L 8 Sl 4 (D-y
b (B) S s b sl Sl ol b S o Bt alie
sy gl S ams L QLS IV 51 S g5 33 A sle YA sl Cjb
oy o Sl s iy LI Gl s 1 B Sk s (Sesp Ol
oy slreyss 5o 5 b S o Al Cor e b S Glaesss Lo mllas
D S R o s
o b B) ISs s b b e Sl Jols S8 s b gte i T
Slaes slaalyl; LI LuilS 5 31 Cletml | shinens 8 das_a OLE YA®+ 31k



WAA Olime £ & ke s g dim (atige mlidpes & 23 01

Oal YA syl 2 b i To Jliie IV 51 g S s cd o3V sy
Al GRIBGE Y 5 /0 e 4 S S

A S oS SN DS s e ol il To sl 3550 3 .
b oo gy 4l /) oy VU LU 5L ladsly @l adse gs 8 sl s

359 35 (Vgo) e odaw Y 2o Yo 5 e sy la e &S eSS 5500
Sy o Ceaglie Jlas (Lt slne redhe 353 0 4o (el YY0 M/S
Caaglie Ools 13 Los das o 0L il 3,8 18 Y 5550 50 (Cy) el

Db S g Sl ghuaib 4 e () el LSS0

@l;.a

1. Idriss I. M., Seed H. B., "Seismic response of horizontal soil layers.
Journal of the Soil Mechanics and Foundations Division", ASCE, 94 (4)
(1968) 1003-1031.

2. Idriss I. M., "Response of soft soil sites during earthquakes. In
Proceedings of the Symposium to Honor Professor H. B. Seed",
Berkeley, May (1990) 273-289.

3. Sugito M., Goda H., Masuda T., "Frequency-dependent equ-linearized
technique for seismic response analysis of multi-layered ground",
Proceedings of JSCE, N0.493/111-27 (1994) 49-58 (in Japanese).

4. Sugito M., "Frequency-dependent equivalent strain for equi-linearized
technique. Proceedings of the First International Conference on
Earthquake Geotechnical Engineering”, Balkena, Rotterdam, the
Netherlands (1995) 655-660.

5. Yoshida N., Kobayashi S., Suetomi I., Miura K., "Equivalent linear
method considering frequency dependent characteristics of stiffness and
damping. Soil Dynamics and Earthquake Engineering, Elsevier, 22 (3)
(2002) 205-222.



014 st gn e i So L CHISCSL 5 ol 3 sl A1 il | S Ol sl 15 oy il

6. Assimaki D., Kausel E., "An equivalent linear algorithm with frequency
and pressure-dependent moduli and damping for the seismic analysis of
deep sites”, Soil Dynamics and Earthquake Engineering. 22 (9-12)
(2002) 959-965.

7. Zhang J., Andrus R., Juang C. H., "Normalized shear modulus and
material damping ratio relationships"”, Journal of Geotechnical and
Geoenvironmental Engineering, ASEC. 130 (4) (2005) 453-464.

Slasita 5 W85 1 Gl ep eslitils e olblb als o 33, ‘.&;lj&m A

O S 5 Olaztlo Slidss S 0 AW =S 518 ¢ s el

ot lan e Cad B e g eslipals e oLl edls g T BT A

O S 5 Olaztlo Sliiss S 0 0IA-S

10. Meng J. "Earthquake ground motion simulation with frequency-
dependent soil properties, Soil Dynamics and Earthquake Engineering",
27(3) (2007) 234-241.

11. Park D., Hashash Y. M. A., "Rate-dependent soil behavior in seismic
site response analysis"”, Can. Geotechnical Journal. 45 (4) (2008) 454-
469

12. Rodriguez-Marek A., Bray J. D., "Seismic site response for near-fault
forward directivity ground motions"”, Journal of Geotechnical and
Geoenvironmental Engineering. 132 (12) (2006) 1611-1620.

13. Bray J. D., Rodriguez-Marek A., "Characteristics of forward-directivity
ground motions in the near-fault region", Soil Dynamics and Earthquake
Engineering. 24 (11) (2004) 815-828.

—op s ket Sl YA skl W5 ol s bolasle b dsbol N8

Yor (\r4r)

15. Razeghi H. R., Aghaei Araei A., Ghalandarzadeh A., Hashemi
Tabatabaei S., "Rate-dependence of rockfill behavior on propagated
near fault ground motions"”, Scientia Iranica, 21(4) (2014) 1263-1280.



WWAA Oliven £ 55lad (ot s Mom ¢ pidign oolidms & p23 oV

gy pedn o&aws Sl esliad b bgliee St Salus ki, obs,l" ll I g8 0
N0 (YA (g5lu e 5 S ol Sliiod S 50 (5 585 LLL "S5
a5y g3 g sl e bl adle ol Sl 558 _Cd_tj IR

Sl S o (Sl 055 el Sop (go et olKaus Sl eslinad L S wllas

OY8) S 5 lexle

18. ASTM D3999, "Standard test methods for the determination of the
modulus and damping properties of soils using the cyclic triaxial
apparatus" (2011).

19. Ishihara K. G., "Soil behavior in Earthquake Geotechnics", Oxford
Science Punlication. New York (1996).

20. Hatanaka M., Vchida A., "Effects of test methods on the cyclic
deformation charachteristics of high quality undistribed gravel samples,
static and dynamic properties of gravelly soils", Geotechnical Special
publication 56 (1995) 136-151.

21. Vucetic M., Dobry R., "Effect of soil plasticity on cyclic response,
Journal of Geotechnical Engineering, 117 (1991) 89-107.

22. Somerville P., "Magnitude scaling of near fault rupture directivity
pulse"”, Physics of Earth and Planetary Interiors", 137 (1-4) (2003) 201-
212.

Ol a3 s 3 M Gl glos ) ST 55 lbaigy s Slaies slaess " YT

Sl s S coly Dl S e (OVANNTATY) S 5 etadee cpllany 35,8l

24. "Pacific Earthquake Engineering Research Center", PEER strong motion
database, [Online] (2008). Available: http://peer.berkeley.edu/smcat/.

25. Bardet J. P., Ichii K., Lin C. H., "EERA, Equivalent linear earthquake
site response analysis of layered soils deposits”, User's manual,
University of Southern California, Department of Civil Engineering
(2000).

26. The Uniform Building Code, UBC-97 (1997).


http://peer.berkeley.edu/smcat/

