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No. Earthquake Ms Station Comp. (@ (cm/Sed) Source COV
1 Chi-Chi, Taiwan 7.6 CHY 101 W 0261 340 CWB 0.181
2 Chi-Chi, Taiwan 7.6 TCU122 N 0353 7061 CWB 0.222
3 Imperid Valley 6.9  El Centro Array #2 (5115) 140 0315 315 USGS 0.310
4 Imperial Valey 6.9 El Centro Array #11 (5058) 230 038 421 USGS 0.398
5 LomaPrieta 7.1 Gilroy Array #2 (47380) 090 0.322 391 CDMG 0.291
6 LomaPrieta 7.1 Gilroy Array #3 (47381) 090 0.367 44.7 CDMG 0.197
7 Northridge 6.7 Canoga Park — (90053) 106 0.356 321 USC 0.350
8 Northridge 6.7 Canoga Park — (90053) 196 042 60.8 USC 0.210
9 Northridge 6.7  Canyon Country — (90057) 000 041 43 UsC 0.369
10  Superstitn 6.6 El Centro Imp. Co. Cent (01335) 000 0.358 46.4 CDMG 0.256
11  Superstitn 6.6 El Centro Imp. Co. Cent (01335) 090 0.258 40.9 CDMG 0.412
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6 LomaPrieta 7.1 Gilroy Array #3 (47381) 090 0.367 447 0.12 172

10 Superstitn 6.6 El Centro Imp. Co. Cent (01335) 000 0.358 46.4 0.13 1.90

WA (e YT o lots i Jlo

e 53 (il Joe alme


www.SID.ir

Spectral Acceleration, g

e ol ani i o VAL

S bl oo, g, b Seolis sl Jolo s dslie

a¥

Chi-Chi Eq., Taiwan - TCU122, M Component
T T T T T T

Chi-Chi Eq., Taiwan - CHY101, W Component
T T T T T T

04 0.4
= = 02t g
= c
= 2
i B o
o o
@ H
i S 0ol ]
£ " L
04 . . . . . . . . 04 . . . . . . . .
0 10 20 an 40 50 80 0 80 90 0 10 20 30 40 50 &0 70 80 <0
Time, Sec Tirme, Sec
Lama Prieta Eq., Gilty Array #5 (47381, Component 030 s Superstitn Eg., El Centro Imp. Co. Cent (01335), Component 000

Acceleration, g

Acceleration, g

I
20
Time, Sec

40

0.4
0

20 25 30 35
Time, Sec

5 10 15

b g s (Sealus Jdos s ealitul 3,90 slaalyly cotlSiolis ¥ S

Code 2800
CHY101

TCu122

Loma Prieta 090
Superstitn 000

0
0.2 0.4 0.6 0.8 1 1.2 14 1.6 1.8 2
Period
ol u.a:L.M ‘_gl.ﬁw LiluL».w G.ul) s.ﬁ.Ja -f LS.«:
CHY101 TCU122 = — LomaPrieta090 = = = :Superstitn 000 ‘
20
Tl IT,
3 |
= 15t
@ |
£
g |
©
S0t |
@
a
£ st I
o
e |
o
7]
0 ‘
0 05 1 15 2
Period (sec)
oslazwl 8550 slao )5S, loul> b -0 S
‘ CHY101 TCU122 — — Loma Prieta090 - - - -Superstitn 000‘
80
I I,
70
8
2 60
<
< 50
S 40
2 30
[
g 20
& 10 +
0
0 05 15 2

1
Period (sec)

oolaiwl 8550 5l2d,65 ) Cue pus o -7 IS

WA (e YT o)lets i Jlo

9 b Seelias Jolni gl (w20
Seeled gladdos 5l Jolbs mls gu)p jsbaie @
FE o ojle (Sealis Sloogas 4 (o 5l 5 o>
G @ W) IS5 5o o] el oas 4z g 0,8, L
=)l ey bl b b la)l cod Slid
b e Seelus Ll 5l ol @l ol jena
abaxdo ol ool e, i soo,sS ;) 4 b
Jelos 5l ol il o G S e oS 058 o0
Aoty b 4 cad a3l Sl
b hp Camd eien abboe (Ry aliv) YV
e Seslnd Jelow 1 Jol> 4l b 4 el
Gy Sty adbe (R, alie) YVO by s
5 00925 obj st pé (Selus Julod 4y by e Sl
Tl Sl By 5SSk 9550 5 () S8 Billas
plin b 358 b mlio bl 5, 558 slo
2 45 09 oo oddline L8, o b Ceed 0 o)Ll )90
5 adlodds 00 uasd by ) R, Jlaie g0
o sl Lyt polia o 55, ce Ul A
okt (Sl bl gl Sl Jols Slib
p soleit Blsy b bl polis )| ity gpana
b 5 Sl sboolpin alie oole Luly, bl

il

i 5 G5l Joe dle


www.SID.ir

Story

Story

Story

Roof
3rd
2nd
01 02 03 04

0

——Ave.
— A B
— ABI/R

0 0.5 0.6 0.7 0.8 0.9 1

Story ShearCoefficient

Seelad Jelog o Dlib o by mae8 5eSbe -1 SS
YA+ aol u,.fl 6ow)|mbmm)o‘;a>rs

—— CHY101
—&—TCU122

—aA—Loma Prieta 090
—eo— Superstitn 000
ABI

Roof
——ABIIR
3rd a0
2nd
0 01 02 03 04 05 06 07 08 09 1
Story ShearCoefficient
3 b (Sl Judow o lads jo b aaie -V e S
YA+ aal oyl Golgiinn Hlade b anslis
—— Ave.
Roof ABI
——ABIIR
3rd ¢
2nd

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Story ShearCoefficient

Seebos Jolog o wlab 0 oy 258 (xSke -V JSS
YA+ aol u—*‘" 6°L€~w SHlado b anslae )o‘_,’_la}

Jelos 5l Jols Sl (L (SasSTn (o) p sl @
Sgd oo odrlie (F) JSo 4y axxln b o  Solis
Jlde o ins ol Jol 04,0 CHY101 W5 a5
ol 55 (Vo) IS0 50 cnls w0yl 1) ols ab
o,55, nlo 5l ,s5%e a4 baye olidb by
s Loma Prieta 090 4j); e ool i

WA (e YT o lots i Jlo

Story

—e— CHY101
—&—TCU122
Roof —a—Loma Prieta 090
—o— Superstitn 000
—ABI/IR
3rd
2nd

Ol 2l )90 520

0.4

Base Shear/Weight
o o
N w

o
[

0 1 2 3 4
Roof Displacement/Height (%)

il 5305 S oanlid (Sl s Jlages -V S

VYPO Gl po b Sl

Jebos gl o> Sl B me O00) S5 0
b (ISl 4 by polis b b3 Sl
anlio 5l Vgl ool oad al)) el i g b))
STy &5 0sdiee atie (V1) 5 (M) sl Sl
i Sl b (Seelus flow o olib 5y
O Lol (s (Sl flos jo (SuSTy
Ol b 4 &S ciS plgiee (V) JS8 Gllae
R b 4 (Seelus Jldo Al B om Ced
B JCN | PRV I ISCIUN I PO e Py
SeS Ll VIV ) Cadl YV ol e 8 Sl
Loy e cnl a8 Lul 1 ((Sealios Julos 4y iy
ol )b il mie 4 by R,
oocls Lo,i ojle ol 9,50 50 &5 S s o Ao

el )R Gl bl

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Story ShearCoefficient

b et (Seelus Jlos o Slib o hp @jei A JSS
YA+ 4l ol golgiinn Jlake b amolie yo

e 5 (G5l Joe ale


www.SID.ir

Story

Story

Story

e ol ani i o VAL

il oo SUPErstitn000 aJ3); 4 by o gl (0 yieS
5 el 0l bpwl, SaSTy (s e Selno
el b s e, Sl (VO) S5
abaxMo sy S50 o3l Ojge 40 Zewl ould aunlis
5 ol i b asbim! olorin alal, a5 05d o

Syl (g yinn gLkl e Sliys o

Roof | |~*— CHY101
—=—TCU122

—A—Loma Prieta 090

3rd | | —e—superstitn 000

== Code R

2nd

0 0.01 0.02 0.03 0.04
Interstory Drift Ratio

Seoliss Jdow 10 0uds ulide (cond 6 sy VY S
ul}oﬁ'l L;QLQ,,M Hlade b anslio o 6]9} goes

—8— Ave.
; Code R
Roo —A—Calc. R
3rd
2nd v
0 0.01 0.02 0.03 0.04

Interstory Drift Ratio

G@m&@)oowwmwt,&a,@—wp
YA+« asl u..fl LgoLQ_u..w Slado b duslae )ogla:;

Roof | |—¢—CHY101
—=&—TCU122
—4—Loma Prieta 090
3rd —e— Superstitn 000
Code R

2nd

0 0.01 0.02 0.03 0.04
Interstory Drift Ratio

Jelos )0 00l bl (g (e ot (5o Silee -V T S0
Mbwi L;QLQ,..“..J Slado b aslas o L,>_|c;::- oS L;..AL._@

AR (e YT o lots i Jlo

S bl oo, g, b Seolis sl Jolo s dslie af

O-) o o olib by polde b as wiyls ol Lol
Sy Kalen

Jelos ) ol Sl (s ol s (1Y) S5 50
YA+ il (solgniny e 5 (s b (Sasliso
Slid iy s Swl SaSly G el oad «l)|
el 0b iy oS (pad ogads o e
@ bpe (il e ymsd (i &5 298 o0 ali>da
Sgds oo alaxde () UKo ,o aib o TCUL22 43
9 2 0 ojle (ol 3pp po albnly b jlade oS
S ezl il Lo yas CHY101 4 TCU122 5 65,
SSoka OVF) IS j0 oads ooy ol lbal polis oS
Slade 4 CHY101 65, 5l Jol> gl a5 sl
TCU129 5,55, L ,blis Jlade 5l S slala>de B
45 Sged dezgi D)z i Ol | el Gl wdlse
Sz e (ol e Al ojle 3955 e 4
g slyp azl o g Al g pSeda Gl ol
b e Selus Jlw plrals &l (SuS)y
T e sk A 0ged Som ojle She 3 p o Wb
ojbe ol 05 n b F5e 3505 e Connd a5 2T Gl
S glooils glral 5,50 1) wilbioe R, iz ol
a5 (Sl ol olrals odgame Ho Lyl dg
el b polis 4 Wb (SasSly ol ag Gy
(V) IS5 50 0sd dxgi adl V0 oo 093y 40
2 Sl flos 5l ol (g Ol iS22l
8, s cn p asbom] solpiiny lade b s
alamdlo e 00l ail ) oo Al [L5, o 5 2,
ol @l ) e abiin] eess a5 3sd e
o b (Seolizs ol

Jeloss 5 Jols (i sloplSa s (V) S 0
alasde eyl o el o ools olis s Sealis
2ol b (orlin 928 4 @l (SaiSly &5 s9d o
b glbal ojle Lol gy o olal> b
5 009 CHYI101 Wilj 4 bgpo b sloals o i

e 5 G5l Joe dle


www.SID.ir

v Ol 2l )90 520

‘5)-554&5-;-;—9 —=—Ave.
Roof _._z;d::
Pod 6\)% d.‘a)‘) S8 R s Q"‘ d.:“)‘ )l RV S ard
o3l 2Bly olal> s jshate a4 YA+ + aslpsl o
dooyeS, 0,5 whide g oLl jo all o a3l o
J‘.‘.‘é Lét‘.’itmd‘ ‘5& " 5 P OJA] J’Q& 4.3 915 ;43.‘) 0 0.01 0.02 0.03 0.04
Interstory Drift Ratio
bw‘owﬁl?ulsb)ﬁcjsbéabéﬁt_;b} J@)Qowwmwg)&n)wwiuf\ok}iw
45 o rin o Lo 5‘3‘3‘ ),‘ ol C“L"' s lie 4.l u_ul olpiny Hlade b aslin jo Jas Sl
YA

shyls MUO:..?.T ©olgaioy alal) ey D yge ojlw iy

Slllas b ol as o ablba omlin cds

[1] Iranian Seismic Code of Practice (1384), Standard No. 2800.
[2] Uniform Building Code-1994.

[3] Cdvi, G.M., Kingdey, G.R. (1995), “Displacement-based design of multi-degree of freedom bridge
structures’. Earthquake Eng. Struc. Dynamics, Vol. 24, pp. 1247-1266.

[4] Priestley, M.J.N. (1998), "Displacement-based approaches to rational limit states design of new structures’.
Keynote Address at the 11™ European Conference on Earthquake Engineering, Paris, France.

[5] Fafar, P., Gaspersic, P. (1996), “The N2 method for the seismic damage analysis of RC buildings’.
Earthquake Eng. Struc. Dynamics, Val. 25, pp. 23-67.

[6] Ssullivan, T., Calvi, G.M., Priestley, M.J.N., Kowalsky, M. (2003), “The limitations and performances of
different displacement-based design methods’. J. Earthquake Eng., Vol. 7, Special Issue 1, pp. 201-
241,

[7] Applied Technology Council ATC, (1995), “Structural response modification factors’. ATC-19 Report,
Redwood City, California.

[8] ASCE (2000). “Prestandard and Commentary for the Seismic Rehabilitation of Buildings’. FEMA-356, Am.
Soc. of Civ. Eng., Reston, Virginia, U.S.A.

[9] Tabeshpour, M.R. (1386), "Applied Conceptual Commentary on Iranian Seismic Code of Practice”. Ganj-e-
Honar Publishing, Tehran.

[10] Tabeshpour, M.R., Ebrahimian, H. (1388), “Applied Earthquake Engineering for Design and Retrofit”.
Fadak Issatis Publishing, Tehran

VWA le T o el (i Jlo e 50 (65l Jow alxe


www.SID.ir

Journal of Modeling in Engineering

COMPARING THE RESULTS OF DYNAMIC ANALYSIS (MAXIMUM
DISPLACEMENT) WITH APPROXIMATE METHOD OF IRANIAN

SEISMIC CODE

M. R. Tabeshpour®”, H. Ebrahimian?

1. Assistant Professor, Center of Excellence in Hydrodynamics and Dynamics of Marine Vehicles, Mechanical
Engineering Department, Sharif University of Technology, Tehran, Iran
2. Ph. D. Graduated, Department of Civil Engineering, Sharif University of Technology, Tehran, Iran

*Corresponding Author: tabesh_mreza@yahoo.com

ARTICLE INFO

ABSTRACT

Keywords:
Displacement Factor,
Reduction Factor,
Dynamic Analysis,
Nonlinear Static
Analysis.

Determining structural maximum deformation under earthquake
excitation is an important problem in seismic design of
structures. There are several approaches in order to estimate an
acceptable accurate response for maximum drift of the structure
in nonlinear region. Both ATC and FEMA approaches are good
ideas to evaluate maximum drift but more simplified approaches
should be applied in seismic design codes. Most of seismic
design codes suggest a very simple relation for estimating
maximum drift in design base earthquake. Iranian seismic code
of practice (Standard No. 2800) proposes such a relation. In this
paper a comparison between nonlinear dynamic results and code
suggested relation is carried out. 3 scaled records have been used
for analysis. Based on reduction factor calculated for the
structure, a comparison has been carried out with the suggested
factor in Iranian Code of Practice (Standard No. 2800).
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