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5 Cape Mendorica-y 0.764 35.94
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Landers-x 0.709 48.11
3 Landers-y 0.774 48.11
Landers-z 0.684 48.11
Kocael-x 0.224 29.99
4 Kocael-y 0.158 29.99
Kocael-z 0.147 29.99
Chi Chi-x 0.276 89.99
c Chi Chi-y 0.185 89.99
Chi Chi-z 0.179 89.99
Loma prieta (no pulse)-x 0.467 24.99
6 Loma prieta (no pulse)-y 0.521 24.99
Loma prieta (no pulse)-z 0.514 24.99
Denali Alaska(no pulse)-x 0.426 92.085
7 Denali Alaska(no pulse)-y 0.226 92.085
Denali Alaska(no pulse)-z 0.24 92.085



www.SID.ir



www.SID.ir

J_JLM J,.ll_‘w 9 Jal 4 4;-)_7 Ls RGO IS AR u,:u“Lw

Lg\e)'Lw J_..ALJ« 9 ok ‘_};U} “ o)'l.w BE “—“:“"‘T c;@m}kﬁ

.mw)hé)#)J}A)jﬂwéduﬂJ}

Chi Chi 435 cov (gha 4w sjlu 5 Saudly Joolio 15 52

L oy s akess 55  SUSYI S > sbat 51 Obaab! (5l
L lod r s 1 OF 58 S s g3 S ks s
35 Jol Olaabl o3l 53 SISV oS~

TIME Legend
137
1097 Jointi71
o
52\ KT AT '::
237 IR (1 ryy e
\ v | AV T TATY
0571 /1 i1 tJ '\"1." ';._s";*"*‘ff :
WA\, v il 2
s (T T 2
1 3
627 i -
I
917 ! ¥
11.97

L A R R R A

352 369 386 403 419 436 453 47, 486 503

SASYI S o slml ules 15 IS

Scailing 2800 near field

| o

Acceleration (g)

5 2
Time (sec)

BL ;....:K»L:.: C"j S 6‘}f (R4 UAL:.E.A &:ga".;w &-é.:b 11J§$‘
2800 :,I.AJL;.«I J._\b 1/4 K J-.f “ rﬂb}? [3Y

b sl bl gd wlly s Sy, -6
oSl Lioslo ) pder 8 (Sslus Lo
sl Kbl Joolie 51 1y ol 2800 5 3o
Db osls L SISl s @i liss clad s ol s ol
S syt eis mpis A3 512 US4 g b o

el 03 S el s O st & 5 Ladusl

CHI 43 cou gdas aw o3l 3 Koty Joolan 12 K
CHI

Landers d3; cov gaa aw ojle 53 Kaudly Joolis 13 JKo

&;‘"DL,’ JJL&).\{J;aéLﬁ: ojuéj)ﬁM\ CASJQ-
15 5 14 sla o 5o bl sla a3l G ol sl


www.SID.ir

300 )Ll (@3lgily i e (51
S K5 sl 503 20 IS5
3 St s sad a5 b e o oles 4ib 8 o5l
Sla S oo 3,8 0 Ol o sad (S5 58
2 5ed 0Ll e S sl (551 ol 5 Sl

Lg_v)J ‘) L;?j_ﬂ‘

x10 & Joint213 Legend
12
10.7
87
6
4. =
A ~
07 \ -
27
-4
6.7

||||||||||||||||||||||||||||||||2|||||||||||||llll

32, 40. 48.x10 -3
G5 o O g K ot 12 503 18 IS5

Kgf.m -y ;s cgr o

A Joint30 r Legend
El Wertical Auis
B # Link 1 at End-
e toment 2-2
3607 .
in iz -5.583e+08
2407 at-1.797e-02
E tax iz 4.936e+08
i < | [=180em
0007 5 Harizontal iz
.20
2407
3607
4007 ——
LR T P Y R TR R P
S35 O K fmt 13903 19 I
Kgf M-y 5o e
o Jointd7 rLegend
6} Wertical duis
E 7 Link 25 at End-/
&y Arial Force
4507 !
] Minis -7.28e+03
3007 at 5.611e+00
E Manis 6.837e+03
1504 o | | a0
U‘DD_; ; Harizontal Axis
] -

1507
3007
450
007

—

-4.80 -360 -240 120 000 1.20 240 360 480 600

‘;y‘m;|ﬁ.o &;Mﬂ:_}d 20&;.3

Sl b Gl slasid S e g 16 IS

Ssgad (S5 S 5 S s Jlyal as ax g b s

S5 5 Sl S s 5 Shas 4 Ol s
5 g0 o, LE b ki

a0 3 Joint343 Legend

=
x4 Uinl

N O N N O e e T
| | | | 0| 2| | | |

75 10, 125

#J)‘)b\)&)}d%))%})ﬂdﬁj%

&ybvfj@w)fﬁbdm‘))s‘)g)].bjm_}wﬁ
17 Ko b oods a8 L s abi 5 alis 5 Shes o
a5 1 oy s O oS Ay wnt opl & OIS e

W‘AJ%J;JJLSM}Q‘

TIME Legend

18.1 T
g —Joint167
133
8.5]
377 :
A2 11 R

5% ‘
-10.87

b-LZiuior ‘z9puior

-20.47
2521

N R N O R O ||||||||u||

287 325 362 399 437 474 511 549 586 623

wwad,b)bmr.k; u‘:"lL"; 17J$."'~

XY g 5o 5 655 0 Sod St Sl 18 02
S et sl (535S ay i s L doms e e
S5 o 5 S e S e 5, Ses o UlS

sy L3l aib 4 ojle 5 ($olgity e lis
XY g 5o 658 0 S S s e 19 S50
SopS i am s L e Gl aib 8 ol o

365 o S mree 3 Shes 4 Ol e S s lo sl


www.SID.ir

P Joint30 rlegend
600 Weitical dus
4 Link 1 at End:|
500 Moment 22
40.07
3 Min i -3.710e+04
300 at-8.565-03
E Max is 4 892e+04
200 = at 1.448e-02
1007 E Huovizontal duis
00
1007
2007
3007 (4.263E03.33706.90 )

O T I T O L L R
TE B0 25 00 25 50 75 100 125 1604/

KOF.M -y 5o cgor 55 (655 0 0550 K5 et 1 ga 23 JS2

o Jointd7 rLegend
7.50 Wertical A
d Link 25 at End!
600 Aviel Force
4507
E Min iz -7.177e+03
3,00 at-5.236e+ 00
E Mais £.5218+03
150 9 | |a287%e00
0007 ;- Horizortal Axis
] pr
1507
3007
4507
600 (387, B107.76)
Iy e N
500 400 300 200 .00 000 100 200 300 400

@y‘ﬁ J.f';:.a @NJ‘}}«J 24J$.§

c,\_;%_ww@u,@.x_pdu‘}_:b;g&jsp
u.ﬁj_.,a}).) u_>\}b 4_:!}1 .144‘)..93 _52 d_}J};J) d‘.ﬁjd"
)8}4 °).L—“’(5‘_)—.") Jﬂlﬁjéﬁfﬁsu@&w

L3S 4 Ol 5 e 4o Oy o anb ] ]

‘;;}A‘ﬁ.; 6\.&45‘#&5;»»2&]}}?

Story No. K1 K2
5 story 6000 225

8 story 6000 280
11 story 8500 170

S5 SB S Fove 3
Story No. K1 K2
5-8-11 story 6e8 2e8

38 55 o5l o o Salus Mo wax s L
50,8 el 5 s ol am b b wab 11
el s eals il 27 526 525 Il s SUsYI
a6 el 48 S8 8w Ol e S a5 L
sdlalilis a5 ol 03 S Iy als KUY - s ol
Al o ($3lety e lie 3 Shas

I 58 o5l 5o SISV 8 > bl 5l Ol s
O 8 Ol i 5 a8 8 a3 15 0% L3 bl g cadb
P 21 Ko ary bl o sn s
oS sl @ Ol g s bl o sKes i, 5 LANDERS

55 ol bkl o3l s SUSYI

A E TIME - Legend
2597
E —Jointz09
184 —Jaintz?s
10,97 Mir iz -B.899e-02
] 0 at 31802400
247 R M s 6785202
E E at 3.220e+00
417 S
iy
—11.5': ]
9173 g
E S
2657 =
3417
4157 (1953 -4343E-02)
O O N e
11.3 138 164 189 215 240 266 281 317 342

SISV =8 slml i lei 21 IS

S 53 OO s adaii g il 8 o5l 3 haes J 1S S
w)ﬁﬁ)éb«ob)bbdi.ﬁ&}w;#))bt.wb
a,\_.;wﬁ,&;pdaz;yguﬁ;;w@@jp.msw
Slms O &S ey i pl 4 Olg 0 22 S @ a5 L

RGOV PRV Q) - Q-SRI [P K S - -

TIME i Legend
30
4 —luint215
& —Joiniz13
2007 Min is -1.007e+01
o | |at450e00
160 § | | Maris2320esm
E | |at3270e0
120 s
g
80 o
40 o
S
10 =
40
207 3677 2187]
T I TN RO OO A R LR
40 80 120 160 200 240 280 320 30 400

Ajfb IS4 A}LA BL ho:»-.‘ f.’& u‘:"lL‘J ZZJS."'»

X S 1 655 S S s o503 23 S50
ar s b e ghles i Tl oln G s Y
S e 5 Sas 4 Ol oo S s Jlosed (S5 28
350 o Ll (a3lgnln e lie (5 e 5 (S 5
21 Gl sls S SO s o se 24 IS
s ged a5 Ly dadee ilad i 11 o5l &
g 3 Skas 4 Ol ol gl (S5 1S 5 S5 s
g oLl S sl 551 Dl 5 Ssel LSS


www.SID.ir

30
—— Rocking-
20 Displaceme
nt
10 4
v Fix-
0 - Displaceme
0 20 40 nt
-10

o5k OIS s aoiuy )b rly S2alS oled 28 IS
aib 5 o3l s a8 Sl bojle b awslis 3 gl

0.4
% 0.3 Fix-
g 02 Displaceme
§ 0.1 nt-8 story
g' 0 Rocking-
0 010 20 40 Displaceme
02 nt-8 story

Time

ELIST @8 OJ'Lw BL L’J&‘}z&s 4’;59")‘5 ‘-;'-:LQJ. 29JS¢-2
s Sl 5 slol 568 Il

0.4
0.3
o .
§ 02 X
£ Displaceme
S 01 nt-11 stoy
i
2 o0 ——ROCKING-
e 0 20 40 Displaceme
01 nt-11 story
-0.2

Time

b 11 o5l ;3 3 i 4 ;U 2 les 30 4SS
4.3.:»11 eJ'Lw BL J‘éﬁf C,.“’} 6‘0)‘}@5 - ELIST)

11,8 45 5l o1, i3 33 532 531 Jsa
g bdss e il SISV 1,8 Sl gs g ib
23 o3l s Ly @ Ol 8 e o onls bl Sty s
S, Slab s € e 5 5 e oyl SIS s
Al S 4 e 1S I b gl 55 izl

1000
500 h Rocking-
Accelerati
0 on
-500 9 2 40 Fix-
Accelerati
-1000 on
-1500

25 Galgdng o3l Sld a0 Gy S Aled 25§
aib 5 o3l o s S Il Lol b anolis

8
6
c * Fix-
L )
= Acceleration-
o 0 8 story
9]
g-20 0 40 Rocking-
< -4 Acceleration-
6 8 story
-8
Time

CJL’ 32 ):A.E,]as AJ'LN BL ;'Jl:.i': %Ju ‘)i.‘i'u .26‘}&
o E Sl holsef

8
6
S 4 Fix-
B Acceleration
’ij - 11 story
[}
o Rocking-
< Acceleration
-11 story

Time

AZTL 11 B}LM BL ;.;l:.ﬁ: M’ ._)U U:QLQJ .27J§.\i
4.3.:.511 o)'L» BL) )I;ﬁf C.J\:-} 6‘5)‘}@? - 95 43

oialed 0L i s )5 30 529 528 JIal s

55 03 3 s IS 53 O i amie )5 3 55 e o5l
Sl s o jsme i ojlw Oluy 5wk 1158
53 il e ol 53 LIS 0L L sda kil SISV
ol s el el BBl O i s o3l s S I

A3l e (SIS s Sl sl glacy 5o s 5 b,

wWWwW.SID.ir


www.SID.ir

AOliebl B o) 5, 4 mee sledy ol
338

Jrols sl ol o Sl 3 Sty JSS i
5303w J 8 o 535 5 o gl o3l jobie s Szt
53,818 > Shae oo

ot 53 5 esb sy Gl e SV S
e L5 0 ol e 535 e i el A
e Sy 33,8 a3l 4 sl ) Slag s Joess RalS
Sgh o g Slosle e ol Col

UV S s Sl eslitad Ll 4 x5 L
Slos = by SRalS 5 (5=t BMkoslw s sy
5 omal g Cle Clgnohs 4 5 wib Lo sbaplat e
(s g5 0l Sl eslizel DADAS ol Sy s3Il el
338 oo Sl

Jolis Ol a8 8 50 gl ko s a5 L
8 o3l ;3767 5aib S o3l 15761 Ol 4 Saudl
el o3 5 gy 2als il 11 o3l s 771 5 aib

(5 slailer Gl el (e Olis izan
aib 11 o3Lu ol 56000 koffem aib 8 55 63lugl
alse Slab slaws gl (655 0 a1, 58500 kgf/iem
sl 0ds3 S aulee 668 kgf.cm/rad

el aib CLd s o s Ol 5 e 4D s &
Sy ps s Aoy 5 el b O o35 el ds s
S8 e Lo lie 53 SN oS - e s
23 el Al ol gl B S s 5 Do
T2 i Sl e onlin 3 Shas ((SUSYI 2>

g e edls ole

-8

— Hosseini M and Alyasin S (1996), Deliberate
Directing of Damage in Lifeline Systems Subjected
to Earthquakes, Proceedings of the Hazard-96
Symposium, Toronto, Canada.

— Hosseini M, Ebrahimi H (2015), Proposing a

6 -
o
4
J —&o— Fix- 5 story-

3 " Drift

\ Rocking-5
2 story-Drift
1 .

oW

0 20

Slolsg Sl 9o 0 aab 5 o3l o s il 31 s
@5 AJ’LA)JJ‘.S}_S/ A:Jt?"

9

8

7

6

5 —&— max Drift-
4 Fix

3 max Drift-
2 Rocking

1

0

5 Slool s I o 50 aab 8 o3l jo Cd s Gl 32 K

Sl S Sl
12
10
8 1 Fix-
6 Drift-
11
4 story
ol
0
0 0.1

KR[PPNSTTATE § IS WSTICH TP DU X T
M:.:b 11 a}Lw BL )‘bﬁf dt’j 6‘9)‘_,45

6;“-’&5 -7
L aslie 5o olgly o3l ode Ll 4 a5 L

1S 23,5 e Ol e Sladlge a5l 03 Ul iS5l


www.SID.ir

Construction  (EASEC-13) (pp. D-1). The
Thirteenth East Asia-Pacific Conference on
Structural Engineering and Construction
(EASEC-13).

Hosseini M and Bozorgzadeh S (2013):
Investigating Double-ADAS Device Behavior and
Comparison with ADAS Device, Proceedings of
the International Conference on Earthquake
Engineering (SE-50EEE), Skopje, Macedonia.

Hosseini M and Kherad S (2013), A Multi-Stud
Energy Dissipating Device as the Central Fuse to
Be Used in Short- to Mid-Rise Regular Steel
Buildings with Rocking Motion, Proceedings of the
International Van  Earthquake  Symposium,
Van, Turkey.

Hosseini M and Alavi S (2014), A kind of
repairable steel buildings for seismic regions based
on buildings’ rocking motion and energy
dissipation at base level, Int’l J. Civil and Struc.
Eng. - UCSE, 1:3.

Hosseini, M. and Ghorbani Amirabad, N. (2015),
Yielding-Curved-Bars and Hemisphere Core
Energy Dissipating Device as the Central Support
of Repairable Buildings with Seesaw Motion, Proc.
of the 7th Int’l Conf. on Seismology and
Earthquake Eng. (SEE-7), Tehran, Iran.

Hosseini M, Fekri M & Yekrangnia M. (2016),
Seismic performance of an.innovative structural
system having seesaw <motion ‘and columns
equipped with friction dampers at base level, Int'l
Journal of Design of Tall.and Special Buildings,
doi: 10.1002/tal.1286.

Nejati F (2016), Using Directed-Damage Design
Idea for Creation of Repairable Regular Steel
Buildings Based on Seesaw Motion of the Building
Structure (in Persian), Ph.D. Dissertation under
supervision of Professor Mahmood Hosseini,
submitted to Civil Engineering Department of the
Shakheshpajouh Research Institute, Isfahan, Iran.

Yielding-Plate Energy Dissipating Connection for
Circumferential Columns of Steel Rocking
Buildings and Investigating its Proper Properties by
Nonlinear ~ Finite  Element  Analyses. 11"
International Workshop on Advanced Smart
Materials and Smart Structures Technology August
1-2, University of Illinois, Urbana-Champaign,
United States.

Fintel M and Ghosh SK (1981), the Structural Fuse:
An Inelastic Approach to Earthquake-Resistant
Design of Buildings, Civil Engineering - ASCE,
Vol. 51, No. 1, pp. 48-51.

Vargas R and Bruneau M (2006), Seismic Design
of Multi-Story Buildings with Metallic Structural
Fuses, Proceedings of the 8th U.S. National
Conference on Earthquake Engineering (Paper N.
280), San Francisco, California, USA, pp.18-22.

Azuhata T, Midorikawa M and Ishihara T (2004),
Earthquake Damage Reduction of Buildings by
Self-Centering Systems Using Rocking
Mechanism, Proceedings of the 14th World
Conference on Earthquake Engineering, Beijing,
China.

Gray M G, Christopoulos C and Packer J A (2010),
Cast Steel Yielding Fuse for Concentrically Braced
Frames, Proceedings of the 9th U.S. National and
10th  Canadian Conference on Earthquake
Engineering, Toronto, Canada
pp.25-29.

Hosseini M and Noroozinejad Farsangi E (2012),
Seismic Behavior and Performance of Telescopic
Columns as a New Base lIsolation System for
Vibration Control of Multi-Story Buildings,
International Journal of Earthquakes and Structures,
Vol. 3, and No. 3.

Hosseini M, Mousavi Tirabadi Y & Hosseinzadeh
N A (2013, September). An Innovative Seismic
Design For Repairable Regular Steel Buildings By
Using Rocking Motion And Circumferential
Energy Dissipating Columns At Base Level.
In Proceedings of the Thirteenth East Asia-Pacific
Conference on Structural Engineering and


http://dx.doi.org/10.1002/tal.1286
www.SID.ir

