785 500 ()] yo (o kien & i

YOS B Y08 clio AF+) Jls &V 0,0 OF 055 ¢5usS puol e susige dy pii
DOI: 10.22060/ceej.2021.20147.7352

1035 Tl (esd jd Sy S IR Lulyy <85 (2Ll 9 555 (9 5 Lwosly
1555 50 slaojlu

*eden! Jlos (siwl ol ‘_)»)LS AVCIN| KW (e

Ol 0l ol oIS ¢ pstine oISl

1891 au )b

AL RRI R VAV PRI TFN
DRRIRL VAR T
Ve [AANY 1l

A RRIRLVA SR H PV

1605 Clols

1558 5 sloojles

Sl UK yuis

Si¥l ool p Sk
EnhJSS Sl o
SiAl Mol oy

1555 o slmojlus gy ol 10,05 (005 i 3o gl cslmoslos 13 3 g B ilo (gl IS5y 31 (30 Sl oo 3 WS
(298 b9y 4 bojlo cpl Jgeme (Db 3 sl 00 (Bpne (puies Laugs ) 5l s JELe (sla S puis S
Slgi ol (295 4 &5 398 g0 o3litel SVl )18 (65 5lai ) g pasuiio 1By p G Sl B dnelre
(Pl gy bl > Bas (S i g Collas walus o3l BRI 58 gy (i 8l ol (Bl 3 Sos Sy
ool il (glyy o) ol 58T 48 sl Sl am3 0 1)) a9y gy 42 e 0l 12 3)ly (5580 3l (59380 2]
o3l 15735 50 (gin)lacn o3l (o3 ) Gunly eand (sl 381 9y 31 ) el sl callae (l 53 el ot odlisl ,S'5S po
kb g, S plsie 4 (51 gy 3 s dalllas gl sl 035 duglio (Ll 5 2Ll b b o] e8> 5ors
otals’ cilizeo Loy, duglio b oled @l o3l gouly Sl (Jod 18 2,950 i oo o)l33lp 5 (siloo s U g g g 9 03
b b 4 (005 g egian A5 2555 ] e 4 3KV bangs 015 il elay 45 15 dnlie cog iy IS5
il LilS 5l olas olygd el £lis) Lial3El b ol ol ol peizean bl o oy Ae (VU 3 | a1 paslio

il Gl 6y IS5 lS s 4 cojlus gl 3,910 53 35 Ll ol b (551 gy €55 A o oS

@ eyl Cad )b g (spbiSd (g Cunglie g (B p ogde
w5 Bk 5l N)h @l ke lptans 4 Cand e Sl
Lol yoo & S35 5 SW jlows baojlo cpl jd sdile L (sla JSis
n ol 3 g sl [V )Sen 5 STy bawgi )b o) s o]
W 03l dawgl ylaiee plo lawg
5 O ClS @ plgiee aie) (ul )3 485 plxl Cliies |l
GB > e e plaile b (gloj) (st g5, 2 [V] ) Kan
6 Lasl ol )3y ol bl 1 4058 0Ll 1S 5550 s lae
s a8l 2)l> BT g jord (idS g (Dp S9p8 ¢ peites U S
e yal (pl &8 33,5 o B e (SaS iy ke Cpyide 53 e
[¥] oh)Ken g ;30 ddlllas a2 o s 55 1y STyme 9 JS 5L5 350
635 yo i Lol (lisabl Clld (e loj)) 23" e cou
yho & o5 ojle opl HBlle Sl a5 sad e ol "5 pe
BiS 33)5 o3 )l o5l Lol slae] 4 can ] G55 zun g 039
CBUBlS sladin)lee b 1,558 s 0jl (sloj ) slagusly [F] o Sen

doddo —
wlasl 5 T Sasil sbul clbl b 1SS e (slojle s
b Ohlud Wlg o a8 Cul Glojlo was sl dged S
3929 1S5S o sloojls o Shg 51wy (il 1) loj)) (slag s ]
B ]y 4 g oad apsd ojl 5 &S sl (il 0uiiS Sane slalol]
lxl g o Jlaslsgzg pas diojlo cpl )3 B 929 Al o (2998
gl b (I3 5l g Waojles cl 3948 oo s VLT )3 931
B 15550 laojle slp (il lapians 3,55k 395 50k
ke St 4 Glyie bt (nl pro glgl I &S wlors
s B plo & Cond 4538 gl Jlo 3 a8 5,8 6,L5l 71,555 10

555 il Slapiu ol a8)S 15 liaxe Jldtal )0

1 Self-Centering (SC)
2 Gap Opening
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2 linked column frame
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Fig. 1. Concept of energy based design
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Table 1. Calculation of ductility reduction factor by Newmark-Hall method
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Table 2. The coefficients for ductility reduction factor in Krawinkler and Nassar method
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Table 3. a and B coefficients in Lai and Biggs method
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Table 4. Coefficients related to the method of Riddell et al
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Table 5. Input energy at three hazard levels of earthquake for 3 story structures
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Fig. 7. External work of the studied structure at three hazard levels of earthquake
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Fig. 8. Comparison of structural rotation calculated from energy method and test a) Kobe earth-

quake b) Northridge earthquake
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Fig. 10. Time history curve of roof drift for three selected earthquakes with a response close to the
average response of records. a) 3-storey structure under Northridge earthquake b) 6-storey struc-
ture under Coalinga earthquake c) 9-storey structure under Kocaeli earthquake
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Table 7. Accuracy of energy calculations compared to test and analytical results at MCE hazard level
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