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Performance Evaluation of the Steel Frameswith Pall Friction Damper Device
S.M. Zahrai; A. Khairollahi
ABSTRACT
In this paper, the structural performance of stagtl frame with pall friction damper is comparedthva braced
moment resisting frame as existing structure. Thigtiag structure is a 5-story steel frame whicllésigned based
on the 2% edition of the No. 2800 standard and the perfomaavaluation is based on seismic retrofit guidellhis
observed that when the slip force reaches to 26, tamout 100 percent of the total dissipated eniergiye structure
is dissipated by damper devices, which makes 28 tmnthe optimum slip force. Also, under the dedigsic
earthquake, the acceptance criteria for immediateumancy performance level are satisfied in bo#mgs.
Investigating the demand to capacity ratio, DCRdéformation - controlled actions reveals thathe existing
frame about 20 percent of the elements reachednaamlregion and the acceptance criteria for feramntrolled
actions are hardly satisfied, while all memberstte frame with damper remained in elastic behawiod the
acceptance criteria for these actions are satigfidd16 percent safety margin. Similar desiralelgults are obtained
under an earthquake stronger than the basic deaigmquake.

KEYWORDS
Pall friction damper, optimum slip force, Performarevaluation, structural performance level, seiswirofit.
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Using Genetic Algorithm (GA) for Optimal Design of Active M ass Damper

(AMD) for Nonlinear Steel Structures
M. Mohebbi, K. Shakeri

ABSTRACT
Since the application of structural control systemsionlinear structures has been limited henctisnpaper
designing active mass damper(AMD) for improving skésmic response of nonlinear frames has been
studied.To this end, an eight-story steel framth Wilinear hysteretic behavior has been subjetdachite
noise excitation and AMD system has been desiggagsimg the nonlinear instantaneous optimal control
algorithm.For optimization of control system to niize the maximum drift of structure, consequetily
internal forces of the structural elements whéimaed capacity has been considered for actuastriouted
genetic algorithm(DGA) has been applied. Also s@maetical limitations such as actuator capacity AMD
stroke length have been considered in design psesekhe results of numerical simulations show the
effectiveness of the proposed method in designpignal AMDs for nonlinear frames. Also comparing th
performane of AMD sysyem with that of passive ndesiper(TMD) and active tendon control(ATC) shows
that the AMD has been more effective in reducirgggbismic response of nonlinear frames.
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Active Control, Active Mass Damper(AMD), Nonlineatr&ture, Distributed Genetic Algorithm(DGA), Nonéar
Structure Control
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Geometric Nonlinear Stability Analysisand Finding Smple Critical Points

by Using Some I nterpolation Functions
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ABSTRACT

Optimal structural design is obtained by efficignising material and members' orientation. In ghigcess, thin
structures are designed. These kinds of structaresdisabled against buckling. In other words, bogk
phenomena causes system inefficiency, in spiteaginlg the ability in the most parts of structuréefefore,
finding buckling load is very important. Generaliy, order to study stability and calculating crtidoad,
nonlinear structural analysis should be perfornfgdirst, stability features are briefly discussedthis paper.
Following this, some of the geometric nonlinearlgsia techniques and stability analysis are revikvenally,
some of the interpolation functions are utilized aew methods for stability analysis are proposed.

Keywords
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Deter mination of response modification factor, R, for gate bracing system
using Incremental Dynamic Analysis method (1 DA)

S. Ezzatshoar N. Fanai€

ABSTRACT

Gate bracing system is a form of concentric brasygtems which is similar to chevron (inverted Vading.
To provide enough space for openings, the membersiat direct and joined together with differergps in
one point. Bracing is joined to connection jointb@lam and column in its other end.In this papeersivength
factor, ductility factor and response modificatfactor of steel frames with gate bracing are evalliaTo do it,
buildings with different story numbers on soil typpeare considered. Static push over analysisalirdynamic
analysis and nonlinear incremental dynamic analgsgsperformed using Opensees software. To congider
uncertainties associated with earthquakes andrforpe Incremental dynamic analysis procedure, Tomds of
sever earthquakes ever happened including recérém and Tabas earthquakes are selected. Fuhadiylity
factor, overstrength factor and response modificatactor for gate bracing system are calculateth\ahues of
3.5 and 5 has been suggested for ultimate limi¢ stad allowable stress design method.

Key words
Gate Bracing, Response Modification Factor, Overgjth Factor, Ductility Factor, Inceremental Dynami
Analisys
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Steel Surface Defect Categorization Using Artificial Neural Networ ks and
Uncomplicated Computational Indicators

M ansour eh Navidpanah®, Rasoul Amirfattahi?

ABSTRACT

Automatic inspection of steel surfaces is one of the basic processes in steel production. Most of steel producers
have replaced the traditional human-based inspection methods with these new automatic and machine-based
Methods. In this paper, a new approach has been proposed for detection and categorization of cold-rolled surface
defects. The proposed algorithm is mainly based on artificiadl MLP neural networks and uncomplicated
computational indicators. Experimental results show that the proposed method could detect up to 93.3% of
prevalent defects. In addition, this method is appropriate for real-time implementation because of its satisfactory
execution time on a modern computer.

Keywords
Artificial Neural Networks, Categorization, Surface Defects, Steel Sheet
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Compare Natural Period and Behavior Factor
Of Single Layer Schewedler and Ribbed Domes

Mahmood Yahyai?, Morteza Chahardoli?

ABSTRACT

Knowing space structure behaviors for design afcstires in seismic response is important. To giuaeeabetter
performance of space domes against strong eartbduak low weight index, safe geometry and high aem
resistance.

Seismic behavior and natural period of single la&yehewedler and Ribbed domes is studied in thigmagix

domes of both with different spans and the samebeurof nodes and elements as well as loading dondiare
modeled by finite element method. Nonlinear statialysis is carried out. The force-displacementltesare

used to derive a formula for predicting the fundataknatural period. Using this equation, the béhafactor

of domes is obtained in the form of a linear ecquratFinally, behavior factor and natural periodrbot demes
are compared.

Key Word
Behavior Factor, Natural Period, Schewedler and&ibDomes, Nonlinear static analysis.
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Weight optimization of structuresusing Gravitational Search Algorithm
with discrete steel profiles

Mohammad Hossein Vafaee, Hossein Ebrahimi Far sangi

ABSTRACT

In this paper, the Gravitational Search Algorithm (GSA) is employed for discrete optimization of truss structures
using some steel profiles. GSA is compared to other heuristic methods including Genetic Algorithm, Ant colony
optimization, Particle swarms optimizer, Harmony Search and some other methods. The performance of the GSA is
evaluated through some numerica examples. The results demonstrate the efficiency of the presented method in
structural optimization.
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Comparison of Seismic Design Code and Rehabilitatolnstruction

for Eccentric Braced Frames
Majid Sadeghazar, Soraya Fakhri

ABSTRACT

In this article a method is presented for comparisbseismic design code and rehabilitation ingtomcfor a special
structural system ie eccentric braced frames. is Way, an equation is suggested that the effectll several
differences between rehabilitation instruction aedign code can be applied with adequate precisignDrawing
the charts of this equation will specify exactlg tbonditions which the buildings designed by theigle code are
accepted by the rehabilitation instruction. In segjgd equation, a parameter namédsmpresented for comparison
of design code and rehabilitation instruction. Tpésameter is depending on some other parametgrsvhryone of
them has effects of one of the differences betwdesign code and rehabilitation instruction. By edjng the
parameter related with type of the member andtiess and variation of 'mwith this parameter, acceptance of the
link beam by rehabilitation instruction is spedaifie
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114 | 2UNP16( | 2.29484 | -27551 | -9142¢ | -9142¢ 7.17 0.30133:
11F | 2UNP16( | 1.76648; | 2360¢ | 11520( | 91929.( 7.17 0.25678:
11€ | 2UNP16( | 2.002281 | -23567 | -9142¢ | -9142¢ 7.17 0.25776.
117 | 2UNP12(| 1.8689¢ | 1766¢ 8160( | 65116.¢ 7.17 0.27129°
11¢€ 2UNP12( | 2.37632: | -1766¢ -5949¢ -5949¢ 7.17% 0.29693:!
11¢ 2UNP12( | 1.31360: 979( 8160( 4896( 7.17% 0.19995!
12C | 2UNP12(| 1.38919' | -979C | -5949: | -5949: 7.17 0.16455.
121 | 2UNP16( | 2.18771i| 2953¢ | 11520( | 91929.( 717 0.32131
122 2UNP16( | 2.43037! | -2953¢€ -9142¢ -9142¢ 7.17% 0.3230°
125 | 2UNP16( | 2.06623: | 27557 | 11520( | 91929.( 717 0.29969°
124 2UNP16( | 2.29849. | -2755] -9142¢ -9142¢ 7.17% 0.30133:!
125 | 2UNP16( | 1.779661 | 23567 | 11520( | 91929.( 717 0.25635!
126 | 2UNP16( | 2.0220! | -2360¢ | -9142¢ | -9142¢ 7.17 0.258119
127 | 2UNP12(| 1.8760¢ | 1766¢ 8160( | 65116.¢ 7.17 0.27129°
12¢ | 2UNP12( | 2.384101 | -1766€ | -5949: | -5940: 717 0.29693:
12¢ | 2UNP12( | 1.33611. | 979C 8160( 4896( 7.17 0.19995!
13C | 2UNP12( | 1.40772;| -979C | -5949: | -5049: 717 0.16455.
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43_9.@5 e}l.w dLA.L'..:bL} JJ;'.S Y d}.&? aslsl

’

ol y o m’ Quf Quf/Pcl m resul

111 1.2¢ 3.1F 0.7 8171: 0.7 1 +

112 1 3.1¢ 1.1 -10491.: 1.1 1 -

113 1.2t 3.1¢ 0.7 7647¢ 0.7 1 +

114 1 3.1E 1.1 -9869¢ 1.1 1 -

11E 1.25 3.1¢F 0.€ 6387 0.€ 1 +

11€ 1 3.1E 1 -86€&17 0.€ 1 +

117 1.2t 3.1¢ 0.€ 4678¢ 0.€ 1 +

11¢€ 1 3.1¢ 1.2 -68427 1.2 1 -

11¢€ 1.67 3.1E 0.3 2181 0.2 1 +

12C 1 3.1¢ 0.7 -4198¢ 0.7 1 +

121 1.2¢ 3.1¢ 0.7 8118’ 0.7 i +

122 1 3.1F 1.1 -10438: 1.1 1 -

123 1.25 3.1E 0.7 7684 0.7 1 +

124 1 3.1F 1.1 -99062 1.1 i -

12t 1.2¢ 3.1¢ 0.€ 65401 0.€ 1 +

12€ 1 3.1E 1 -88607 1 1 +

127 1.25 3.1E 0.€ 4729¢ 0.€ 1 +

12€ 1 3.1E 1.2 -6893¢ 1.2 1 -

12¢ 1.67 3.1¢ 0.2 2303( 0.2 1 +

13C 1 3.1E 0.8 -4319¢ 0.7 1 +

G g0l 05l L@ sw ST Jgr
b)LQ.«jl
3 shis SR (X)d Rl Qr o B
s
56 2IPE160| 0.915119 0 -4545% -45452 - -
57 2IPE140| 0.941505 0 -35319 -35319 - -
58 2IPE120| 0.942925 0 -26439 -26439 - -
59 2IPE120| 0.62861Y 0 -26439 -26439 - -
60 2IPE120| 0.314308 0 -26439 -26439 - -
61 2IPE270| 1.13575 31610 220320 132192 7.17 0.23912
62 2IPE270| 0.497428 17535 220320 132192 7.17 0418p6
63 2IPE180| 0.024335 6278 114720 68832 7.17 0.091208
64 2IPE160| 0.791604 -1066 -4545p -45452 7.17 05234
65 2IPE120| 1.386058 -3503 -2643P -26439 7.17 094824
66 2IPE270| 2.787049 -3161( -117750 -117750 7.17| 6842
67 2IPE270| 1.741274 -17535 -117750 -117750 7.17| 48917
68 2IPE200| 1.470574 -6313 -68663 -68663 7.17 04219
69 2IPE160| 0.546555 1066 -4545p -45452 7.17 -09434
70 2IPE120| 0.364978 3503 63360 38016 7.17 0.092145
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& ged 05l L@ g J S W J g aalsl

oslads
. Y o m’ Quf Quif/Pel m result
}.‘,a_ﬁ
56 1 - - - - 1 +
57 1 - - - - 1 +
58 1 - - - - 1 +
59 1 - - - - 1 +
60 1 - - - - 1 +
61 1.67 3.15 0.07 9838 0.04 1 +
62 1.67 3.15 -0.05 -14930 -0.07 1 +
63 1.67 3.15 -0.2 -30043 -0.3 1 +
64 1 3.15 0.8 -34678 0.8 1 +
65 1 3.15 0.9 -22806 0.9 1 +
66 1 3.15 1.8 -20568( 1.7 1 -
67 1 3.15 1.2 -138274 1.2 1
68 1 3.15 1.2 79011 1.2 1 -
69 1 3.15 0.7 -32226 0.7 1 +
70 1.67 3.15 -0.02 -2243 -0.04 1
Sy o3l gy Sl Jhes IS ¥ Jyu
oleds
. 2 chis | SR(M) (Qe)d Mce Mr a B
}a.a&
87 IPE400 | 4.793959 15852 35218 24437.42 7.7 06486
89 IPE400 | 4.783361 15852 35218 24437.42 7.7 06486
92 IPE400 | 4.496588 14785 35218 2443742 7.7 0XDH0
94 IPE400 | 4.503912 14785 35218 2443742 7.7 0XDH0
97 IPE400 | 3.916985 12684 35218 2443742 7.47 046190
99 IPE400 | 3.966458 12684 35218 2443742 7.47 046190
102 IPE400 | 2.98701V 9480 35218 24437.42 7.7 03479
104 IPE400 | 2.99720V 9480 35218 24437.42 7.7 03479
107 IPE400 | 2.228094 5254 35218 18374 7.107 0.28%948
109 IPE400 | 2.260259 5254 35218 18374 7.1)7 0.28%948
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G ged ojlw Kg s, hes J xS 0F Jgd aalsl

o les
. Y m’ Qud Qud/Qce result

}&
87 1.44 3.3 117495 3.3 6 +
89 1.44 3.3 117210 3.3 6 +
92 1.44 3.1 110146 3.1 6 +
94 1.44 3.1 110344 3.1 6 +
97 1.44 2.7 96003 2.7 6 +
99 1.44 2.8 97293 2.8 6 +
102 1.44 2.1 73223 2.1 6 +
104 1.44 2.1 73496 2.1 6 +
107 1.92 1.2 41060 1.2 6 +
109 1.92 1.2 41710 1.2 6 +
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| nvestigation of the progressive collapse of steel moment resistant frame

structures

AJalali ,A.Hadidi \Y.Yasrebi Nia
ABSTRACT
Steel moment resistant‘frame structures are maiséyg in seismic regions. The codes and standandgest
diffrent rules to design these kinds of structuagainst seismic forcebut theses codes don’t take into account
effect of other extreme events such as impact pfosion, car, airplane, and etc. with pays attentm more
applicability of steel moment resisting structursgiding them against progressive collapse seemsssary.
This paper studies the behavior of steel momeigteag frame structures against progressive calagsch has
been analyzed by UBC94 seismic codes and has kesignéd by steel design code UBC97-ASD. 3d-frame
structures were used in this paper. They have 8, B stories with three types of symmetric plifiect of slab
and contribution of other elements such as adjdseaims and columns in determinig the behaviorrotgire
were investigated. The models also incorporate lim@@& material characteristics and non-linear geim
behavior. At first, the applied analytical proceglis compared with test results such that the tngsats used in
the analytic models have a good agreement withteberesults on these structures. Aims of thislertare
consideration the effect of height, Span lengthcelof collapsing column on vertical displacemdrthe node
on top of the removed column and upon internalesmaf adjacent beams and columns.
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Progressive Collapse-Material Nonlinearity-Geonedttonlinearity-Explicit Dynamic Analysis
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