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COMPOMEMT LEMGTHS ARE NOT TO SCALE

B asic Components T Strength Sections T Self Wweight

COMPOMENT TO BE ADDED OR CHANGED
Comporent Type | SEGMEMNTS, BEAM TYFE | =

Compaonett M anme | J =
Tewxt for filker Filter

Length Type | | LengthValue
Add | Inzert | Replace | Delete |
COMPONENT LIST [MAX. 12]) Click to highlight. Double click to select.

MNe. |Component Type Component HName Length |Propn
1 End Zone for a Beam or Column Default End Zone Auto

2 FEMA. Column, Steel Type T30=30*2 0.5

3 FEMA Column, Steel Type T30=30*2 0.5

4 |End Zone for a Beam or Column Default End Zone Auto
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OMEMT LENGTHS ARE NOT TO

B azic Components T Strength Sections T Self Weight

COMPOMENT TO BE ADDED OR CHANGED
Component Type | SEGMEMTS. BEAM TYFE ﬂ =

Compaonent Mame | J =
Text for filker Filter

Length Type | ﬂ Length Y alue

Add | Ihzert | Replace | Delete |
COMPOMENT LIST (MAX. 12]  Click to highlight. Double click to select.
No. [ Component Type Component Name Length |Propn
1 [FEMA Column, Steel Type T30*30%2 0.5
2 |FEMA Column, Steel Type T30*30%2 0.5
3 |End Zone for a Beam or Column Default End Zone Auto

. il T 30*30*2 deﬁm%wb—(\\—\c)ﬁ

COMPOMEMNT LEMGTH ENOT TO

Basic Components T Strength Sections T Self Wweight

COMPONENT TO BE ADDED OR CHANGED

Component Type |End Zone for a Beam or Colurnn ~| =
Compaonent Mame | Lrefault End Zone ~| =
Text for filker Filter
Length Type |Based on adjacent beam or columin size | Length Yalue
Add | Inzert | Replace | Delete |
COMFPOMENT LIST [MAX. 12] Click to highlight. Double click to select.

No. [Component Type Component Hame Length |Propn
1 End Zone for a Beam or Column Default End Zone Auto
2 FEMA Beam, Steel Type IPE400 0.5
3 FEMA Beam, Steel Type IPEA00O 0.5
4 |End Zone for a Beam or Column Default End Zone Auto

IPE400,.5 S 1o adlge clo (VY -F) IS
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APOMENT LENGTHS E WOT

B azic Components T Strength Sections T Self WwWeight

COMPOMENT TO BE ADDED OR CHANGED

Component Tupe | = =|

Component Name | = =|
Testforfiter [ Filter

Length Type | ~| Lengthwalue [

COMPOMENT LIST [MAX. 12] Click to highlight. Double click to select.

Mo. [Component Type Component Name Length |Propn
1 End Zone for a Beam or Column Default End Zone Auto
2 |Beam, Standard Steel Section IPE400 1

Lia solee alas sla 13 S e adlge el (VW -F) UK

—u—

Basic Components T Strength Sections T Self weight

COMPOMENT TO BE ADDED OR CHANGED

Component Type | s d

Component Name | s d
Testforfitker [ Filter

Length Type | ~| Lengthwalue [

COMPOMENT LIST (M&X. 12) Click to highlight. Double click to select.

MNe. (Component Type Component Name Length |Propn
1 Beam, Standard Steel Section IPE400 0.5
2 |Shear Hinge, Plastic Strain Type ipe 400-link 1] (]
3 |Beam, Standard Steel Section IPE400 0.5
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[ LOAD CASES
Load Case Type | Gravity ha g
Stat
=] AN Select name to edit an e EET
existing load case. ‘ Save Ae | |

Load Csss Name [11DL+1 1L ks

Analysis Method Contiol Information for Nonlinear &nalysis

@ Linear [usual option) No. of Load Steps = Limit State to Stop Analysis. Type [ -]

Load applied in one step. Stops

it there is a nonlinear event Mar. Everts in any Step Mame J

" Nonlinear. ol Load is applied in equal steps. not counting optional initial step to
See contral information in box Iriitial Step to First Event? first nonlinear event. &nalysis stops when all load is applied o
ta right. 0 limit state is reached. whichever ocours first. Analpsis aborts if the

maximum number of nonlinear events is exceeded in any step

Gravity Load Pattems for this Load Case

LOAD PATTERN TO BE ADDED OR CHANGED LOAD PATTERN LIST
LosdTupe @ Nodsl Element Sef'weich Click to highlight for Insert, Feplace:er D slste
Pattemn Name [FD =l :“" 2’:: gi”‘e 1Fa1610r AI
Scale Factor 2 |Eem |LL T
3 |node [P0 K
acd | et | Replooe | Dolle | £ Jlode |A 1

A Gravity load case be any combination of nodal, element and
sell weight load patterns, up to a maximum of 20 patterns.
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| LOAD CASES

Load Case Type |Stalic Push-Owver jg
é | 7( | NEWD Select name to edit an

existing load case

Status [Saved.

‘ Save Az | ‘ |

Load Case Name |h1 push uniform j [
Analysis Method Control Infarmation for Monlinear Analysis

& Nonlinear [usual option]

Mo. of Load Steps 50 Limk State to Stop Analysis. Type [Dit +|
See contral informatian to right. & imit 5tats to Stop Analpsis. Type | Drift

- ax. Events in any Step  |500 Mame |drill j
Load T L. . ™~ Yes -
0ad [ ype Iritial Step o First Event? Feference Drift | dhl-overal -
@) * No
. . ) The reference drift is usually the roof diift relative
& Displacement Pattern Mawirnurm Allowable Drift I—EI.EIZ B e bos L e as i mein cEEmeiem
@) 38 Contiolled Dirifts) meazure for platting push-over analysis results.
Displacement Pattemn T Contralled Drifts ]

Specify horizontal displacement pattem. Load at any mass is proportional to Mass & Displacement.

W Coardinate Paint Wim ] dalongH1  dalongH2
I 1 o 1 0
i L0 | | |
< z o [1 o Specify at least 2 points
vz |92 3 [ [ ) )
” Displacements define only a pattem
W1 [ 4 | [ | Lenath unit is not nesded.
Digplacement, d 5 | | |
6 | [ [

Xz ) 551 G Jelowd el g (Byme 02y =(V) =¥ ) IS0



| LOAD CASES

Load Case Type |Static Push-Ower jg
i Status |Saved.
W Select name ta edit an
@ ?< N exizting load case. ‘ S ave b ‘ ‘ |
Load Caze Mame |h2 puzh-unifarm j &?
Analysis Method Contral Infarmation for Monlinear Analysis

% Nonlinear [usual option) Mo, of Load Steps 50 Limit State to Stop Analpsie. Type | Drift -

See control information ta right.

i Max. Events in any Step  |500 Name ||:|rift j
Load Type " . £ Yes Rief Drift | dh2- |
Initial Step ta First Ewvent? EUEEEE L OWErS -
s * Mo
. ) ! The reference dift iz uzually the roof diift relative
&+ Displacement Pattemn Mawimum Allowable Drift 1572 to the base. |tz used as the main defarmation
‘o see Controlled Drifts] measure for plotting push-over analysis results.
Dizplacement Pattern T Contralled Drifts \|

Specify horizontal displacement pattern. Load at any mass is proportional ta Mazs « Displacement.

4 Coordinate Paint Wim ] dalongH1  dalong H2

1 ] 0 1

Vn dn | | |

T 2 |21 |D |1 Specify at least 2 points.
d2
e 41 3 | | | Dizsplacemants define only a pattem.
W1 4 | | | Lenath unit iz not needed.
Dizplacement, d 3 | | |

6 | | |

Yogr 5 5l Ghg Julod oedass g (e 0y2iy (VY -F ) Lo

o e Sonaliss (6,135 4l (sl Sl uliis —Y-1—F
s HZHL (o caz 5o (e ol 6lo 0,55, lawgi )5 L ¢ Seslins o5 4 o8 o sl
Gl 00ls i a0 25 09 oo iy il 0 Z g YX slabinl, b cgs oo cs g s aS V
GrOUND ) e o5 o 55 SirsS L Syl A o o i sl Lol gl 25
oo b1y Julos a5 aw) (oo Sl 40 (65950 Yoaro 5, ol 5l il (o0 (b Loy (MOtiON

L8 et )0 ey LS 38,5 50 sl (5900 Ygers aldl S 2l Gl sl 568

Slo o8 )0 570 j9uny olme b Gbl) ol 5l (b pe (Scslus Jlow sl gdos cpl o

(Tabas) o 6 Ay A Jold 3 cwypm 0550 sl a3l ool colawl 4 gl -0 Y Sl

\A



(Y-F) Jgaz yo Lo o] Olbis aci a5 awsb o (NOrthridge) @, o s 5 (Kobe) ags
w‘ o..\.o‘

b Seelno Jdog o 0ad solaiul sl clilS olis —(Y-F) Jgux

cnlss ols Tabas Kobe Northridge

PGA(Q) ~A10f AN - OFA

ojlw & Julxi gl ! —VV-F
L sl ansS aimws ol 0 oS (o 11 |, RUN analysis jgws ojle Judos plosl sl
Jole o o i3 L aS s s 099 (55ladine J>l e co sl Check Structure lge
00 s glalhs aSile; b g 00,5 o Jlasl 1,5 4y Jlais! glallas g onds i g5ldoe
Sy i Ly ojl Jalos 08,55 B )b s
Jlosl 51 8 sl delos 955 plowil ol 03¥ 51 [y el 90 L3 (o5 (a3l aplone (sl
w9 bl ojle (59, 32 25 sl Sl b cnlpl 3l Jlasl 5l amy pgo ol Gy el g a3l
a3l; Jlas! 5 L3 ()

59l Gy el + &5 Ll @
5 Jlesl jlam (@

251 gt Jelo + (Sonliys Jolos v J&5 Jolos @
23S dle e lidee Sk gl mo 5 Gl IS sl w2 Ol o], LS (ol a3 ls
A wolyr dwle leisle IS slp | e s ol Gabos gl
Al oo aab Vojlw g9, o 00l ploxl slo Jdo diges gl (YF-F) o(YY-F) IS 0

el 00l oolo uLvu.J uAA.o.b

\Al



I SET UP AND RUN ANALYSES
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AMALYSIS TO BE ADDED ANALYSIS LIST
Load Caza Tupe |Em‘k-' ;IEI ‘ Click: bo Faghlight fior Insest oo Dilete.

No. |Load Type [Preceding Analysis N = Load Cose Hame
Load Case Name |DLsLL -
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Abstract

Many buildings in seismic zones have been based on existing seismic regulations
are inappropriate. In addition, the number of major earthquakes that have occurred
during recent years has made it more important for seismic mitigation. Seismic
retrofitting of existing buildings is one of the most effective ways to reduce these
risks. There are different methods for seismic rehabilitation of structures, such as the
use of steel braces and shear walls and ...., But before choosing a method of
strengthening will be a precise estimate of the seismic behavior and performance.
Nonlinear static and nonlinear dynamic analysis method are appropriate methods for
determining the seismic performance of structures. In addition analyses, damage
indexes can also be helpful in determining the structural condition and amount of
damage in structure.

Damage indexes in fact, a mathematical model to describe the quality and quantity
of structures in probable earthquakes. In this study three steel moment frame with 5,
7 and 10 story rehabilitated by using different types of bracing systems, to determine
the effectiveness and performance of the various methods of retrofitting, nonlinear
static and dynamic analyses were performed by using perform 3d software and
based on "Ghobarah "damage index that set based on resistance parameter,
structural damage rate was calculated before and after retrofitting. Results indicate

that the EBF braced system has a better efficacity on retrofitting of the structure.

Key words : Steel Moment Frame , Strengthening, Steel Braces, Nonlinear

Analysis , Damage Index
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