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A New Approach For Analysis Of Roof System Due To The Effect Of Explosion In Confined Explosion
Structures
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A New Approach for Analysis of Roof System Due to the Effect of
Explosion in Confined Explosion Structures

Amin Ghafooripour , Shahriar Tavousi ,Hossein Babajanian
ABSTRACT

A new approach for design of roof system due to the effect of explosion in confined explosion structures for the
missile workshops Abstract This paper discussed a new method for estimation of the behavior and required
weight of roof for the confined explosion structures. The behavior of explosion in confined explosion structures
affected by different parameters such as reflected pressure, duration of reflected pressure, gas pressure and
duration of gas pressure. The main idea for these types of structures that will use as the missile rehabilitation
workshops is to protect and creating life safety for the other parts of the workshop. The roof of this structure
should fly after an explosion to decrease the gas pressure. On the other hand, this will be a weak point during an
attack. In this case, these types of roofs could not resist against any strike. This paper discussed a mathematical
modeling for the roof behavior. Finally the paper shows the new method for fabrication of these roofs without a
frangible behavior considering the vent opening function. The known behavior of roof and designed mechanism
for it could help the workshop structure to be protected by another shelter structure to present of any strikes.

Keywords
Internal Explosion ,Shelter, Pressure, Roof
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Effective Parameters in Torsional Control of Irregular Building with

Frictional Damper
J.Borzouie,M.R.Mansouri,A.S.Moghadam
ABSTRACT

Studying the behavior of asymmetric structures in past earthquakes shows that torsion was one of the main
factors of failure of the buildings. One of the methods of reducing the responses of a structure is using energy
dissipation devices. The main contribution of this study is determining of effective parameters and their values of
friction dampers load to reduce the adverse effects of torsion in stiffness eccentric structures. For this purpose
steel building models have been analyzed in OpenSees program for various stiffness and strength eccentricity
and different distribution and properties of frictional dampers. Finally the responses of the structure have been
compared for different cases of damper distribution and change in effective parameters that influence suitable
distribution and optimum slip load of frictional dampers.

Key words

Torsion ,Irregular Building, Energy Dissipation, Friction Damper
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Model No | 2€s | %oey | YStength | T y(sec) Tg(sec) T1(sec) | To(sec)
(ton) (Uncoupled) (Uncoupled)
1 -5.0 -5.0 153.2 0.3919 0.3061 0.3973 0.3036
2 -10.0 | -10.0 152.8 0.396 0.3091 0.4146 0.3005
3 -10.0 | -5.0 152.4 0.3895 0.3063 0.4112 0.297
4 -15.0 | -10.0 152.8 0.386 0.3045 0.4331 0.2867
5 -20.0 | -15.0 153.2 0.3817 0.3007 0.4607 0.2751
6 -25.0 | -20.0 153.4 0.3655 0.2946 0.4944 0.2589
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Sl 4z, Jdow 5 eslitul 5, 90 sl d3)5 Olasede (Y) J g

No. Earthquake Year Magnitude Duration(sec) | PGA (g) Site Distance
1 Chi-Chi 1999 7.6m 35 0.413 TCU047 33
2 Manjil 1990 7.4mw 25 0.184 Qazvin 49
3 Imperial Valley 1979 6.5m 40 0.169 Cerro Prieto 26.5
4 Kern County 1952 7.4mw 25 0.175 Taft 41
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Energy Distribution in Stories of Concentrically Braced Frames (CBFs)
Under Far-Field and Near-Field Records

Gh.Abdollahzadeh, A.Alehashem

ABSTRACT

Different researches show that during an earthquake, the seismic input energy of structures strongly affects the
seismic destructive which foresight them completely is not possible only by strength nonlinear response spectrum
or drift methods. Because of the recent studies show that energy concepts be able to explain about all effective
parameters on seismic behavior of structures, therefore in some recent decades, energy balance idea in structures
was considered by optimum distribution of damage in structures. Since almost all structures will have nonlinear
behavior under strong ground motions, therefore study on such behavior of structures is necessary. Purpose of this
paper is assessment of damage distribution quality, drift and hysteretic energy in stories of concentrically braced
frames which have designed based on Iranian Earthquake Code No. 2800 (Third Edition). The results show that the
maximum stories drift and the ratio of hysteretic energy to input energy under near field to far field records have
been increased to two and three times, respectively and despite of uniform distribution of strength in frames height,
damage and hysteric energy distribution's diagrams are not uniform and centralization of energy and damage are
indicated in first story, which with increasing the number of stories, this centralization is decreased and it appear the
more uniform distribution of this energy in frames height.

Key words
Nonlinear Dynamic Analysis, Far-Field and Near-Field Records, Energy Concepts, Hysteretic Energy
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Application of Polyethylene Sheets in Buckling Restrained Braces

M. B. Mahdizadeh, Y. Zandi, M. Gh. Vetr
ABSTRACT

This paper presents an experimental study about applicability of Buckling-restrained braces (BRBs) by
polyethylene sheets. Buckling-restraining unit (encasing member), whose function is to prevent the brace from
buckling, is almost tube that is filled by concrete or mortar and has many problems and difficulties as concreting,
shuttering, curing, reinforcing, transporting and wasting of time. This research shows that polyethylene can be
used as Buckling-restraining unit instead of steel tube and concrete or mortar. And also they can be used as a
reducer of compressive forces at steel braces for strengthening the existing building. The advantages of this
innovative and new method are save the time, light weighting, economic, easy and quick installation, decreasing
the construction problems, no need to shuttering and curing.

Keywords

Buckling Restrained Brace, Steel Frames, Polyethylene
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Seismic Vulnerability Assessment of Steel-Concrete Composite Bridges by
Analytical Modeling with Case Study

A. Gharighoran . F. Daneshjoo. Reza Akbari
Abstract

The seismic vulnerability of a steel-concrete composite slab-on-girder bridge has been assessed in this
paper.Firstly«quantity assessment of the bridge has been done and through an in-depth inspection programe all
the defects were detected. Then¢ based on the purposes of this study« appropriate Finite Element (FE) model has
been created and the vulnerability assessment of the bridge has been carried out. In between the above
mentioned phases¢< some destructive and non-destructive tests were carried out in order to find the mechanical
properties of the materials as-well-as the characteristics of the surrounding soils. It has been tried to use a
rational modeling for the expansion joints of "balanced type" as-well-as for the special steel bearings of the
bridge. Two different FE models¢ with different levels of accuracy and different element types¢ have been used
to increase the reliability of the models and the FE models of the bridge has been updated in a procedure with
comparing the modal results of the above mentioned models. Finally« the seismic vulnerability of the bridge has
been assessed through the standard procedure of seismic spectral analysis of the bridge. Capacity-demand ratios
for all the bridge components and elements have been calculated. The results showed that the bridge have
adequate seismic performance against Iranian seismic code (standard 2800). It was found that the bridge has a
low level of seismic vulnerability. The study showed that the bridge still enjoyed relatively appropriate strength
reserve and proper dynamic performance¢ despite some minor cracks and steel corrosion¢ suffering from
carbonation and poor maintenance.

Kerwords
Steel-Concrete Composite Bridges. Seismic vulnerability. Finite Element Modeling.

(J gommn 00 ¢3) gharighoran@yahoo.com « by J& g Joo 09,5 sletuol oL o3l — ] jos (cwdieo (51,5570 .
danesh_f@modares.ac.ir « wywe cow yi LK1 « cwdigeo § (o8 00Kl 0 jlu— )]y (owiingeo SLiw] .Y
rakbari@ut.ac.ir ol !l kol «skduol Slindns g pglke vy sl 3151 olKiils (o ok cwidieo 09,5 HbdLaw! .Y

L)

Y S

09/ 298 g ojw (llingh) 9 pale apis

NG 9 )lo L atdo (50)Loud _ adiid (Juw



5 428t s Cypress ol LS, Sacir oy 55
P N N N el Rt L ey
5 VLl 5o aas s sy Sl il
3Ll 5 Loy 5o (6 dn JS0 Ol (i o
SULS 1y b 5 sk bl il o Cind Caalie
S 5 sy W3l 5l e sl sl sl oLl
53 s VLl s o i (AL B s
IYT 3 as ST 1) (g3taze (gloys (sla s (SLa0 s o
13 3 s a5 Dsamen SIS ans B
Sy S ot 1880 w515 53 S 51448
ol 22 s (SnS (ol alE
selagl s fotsm S Abeks bk glaal
o Saslie 4 plies Gl ol Do b 50
s Ll 5o ool ol ks .oils St 38
J=1e 53 a8 238 Cse b sldhadl s
slaasl p yals = Sl s a5l 3 ann g
b8 S ool glaan o b ey Sliaes

Slo3d Sl ol s s aakie ) L
e sl o ity S 5538 ol
Sl gla Jo L 5 5528 5o w8 glaaas 3 ol
o3 SIS 3 el slael (T Glue 0l
S5 Joosd sl 03Y Canslie 5 015 Ol ) abor S|
Cllas 93 5l 3508 5 ans ol UL 68U Lau st
Slos ) huagy glald &5 (pl Jsl i n (AU o
ol b Ol 53 s 5 e FOll d s 55,
Sl 4t iy A= 3 (g IAS L laasbsT s L
53 Ceaslie sl Lo smst (6550 Ll I 5 Liles 5
Sy Silepstie sl 5l el 0355 LIS W35 ks
RS ) Llodys S Sldl azidS glaans ;3 S
e obed & 530S sl B s golupslie il
90

o e sl 5 Ll 5l Gy il wols 5 L

ol Olghol g 53 @ily oo T (sla Jy 51 450

AP,

dsdie —\

sleeslw o ol 55,0 el dlv ;a5 43l
A (Gl i L 25 e O e (kige
Sl s a8 43S sladils 5l ol by o
[P ) WP P -\ PN SURLE L PN v2
ke sdate OMme 53 el a1l OV 35 5
Ol ol bl 4 g, e 5 B ce b g el
Slaaabioml olol ol atle gla L 45 sl 3l
0 Lalsalbish g o3l 3 axl 3l eVl s
ol 3 3 et ged Olgims Ly ol 5
L ol SasSS (g 5l e Oaldl 55 i sl e
Joosle JS (AT laokiSjlee xdge (SinS
55050 AT lael g5, 5l o3l o s W
95 ol aS Coul edld sdalin fpiomen 35 o0
03 el Pl (BB e e G S (B A s
Oldded cula by oS e Lac 55
Ol b ol o ploil (et o 5 AL
s lasl s oS s ol sl Sl S e ol
Il Olsmmy Aoty il sloslr 315 2l 5o Ly sl
31 Y pone o84S (535 51 a0 0331 51 (5,8 s sl
AL laodis jlgs dhazis (3date sla oy
23 S g e s (SoeeS 3 e o3l
JI BLSU (s s IS8 L slaaly U3 (50138 k)]
=l Sl 5 o A s (S e
2 sl 3 5 e 5 Sk ople)l cies
V] o 0k stalics (¢l

5L sl 208 glos Ly i s
35 s o gl 51l 4 Wlos s age Sl Sl
bl s Lehoall s ane 5 53 T 51 AUL o)l s
S0l a5 NAYY Il s syl esliad (gles ) sla
Sy 9SS BB ool 5 el sl B
b slaabinnl 5o 1 6ol ol sla 28
DA ST s Lyl a5 Jus s as IS8T

290 g ojlw ¢iingfy g pale s / $o

1IN g )loL pito (so)laid - puiiid (Jlw



(ol s s s el s Lgl.a)j_?b:j R J%‘)T
oS SLedbl Lgl icmns i 53 elS Sledl
G G35 1 23S Sl tlesl s (ol 5 g 5o
"= All g5 5l sl Sl oS cila, sl ol Sl
s s edd el gl oy 5L sl V] AL
Sy s el by o 3 b eyl (s, 1 i S
35 e b Yor Aol 5 ozl N s bl
o sl s a6 5 e s b
£ sbls Jm s e 2 VA Lagesly oluasl L4l

Al e Goss b
2388 035 (S 53 i gl Jb s ol
Al 3 eoler g pss laailas o 5 L slest 5 1
slais .l ol jasia (V) K35 55 lags Joee
shils 5" Il g 3 Gl slaailas 55 3l
sdalie LB (F) S35 oS e los s Ol
Gk 3 Laiss ol e s baals o Jlasl el
0313 OLL slasl b 0 5253 i Sl (5 5ma¥l lacslly
o e ol gl caul el 13 (F) IS8 s e
L[ LN WP S CIDPY CLW.A Susla)les o) e
SlaslSass il o onls LA (£) IS8 55 Wyl g
Cslae Ol g s Jold baslss 65, el e
ol Sl s e sdaliie (0) IS 3 45 oo
VL L 5 Gou s L adidas s Oy 4 2V 58
Sl ST =52 645 513V 55 it o o
G135 e dIs 5 Ol sb dad S el LT
el 2o S S YA Jolas 035, YA (g La0 unslis

I¥Isb o o

g1/ 399 g ojw (llingh) 9 pole aypil

Mo ol 53" ks B o Sy ool Sles ) s
L e orl oy ez ol 5,8 0 13 s 3550
Sl s 53 01 6,53 5 o CedS a5
s @2V ol Sl e S e e 4 e

g;..ﬂ‘ oJﬁ

allas 3,00 by (S s Ao 5 Y
adsl oladllas 5 Gl G35 gl sl Ll
Je sl Condy Sl A e 0 B S D50
Ol o 4o 5b 4 (S Dl 1) ey 25550
oo b Oleial ed s S35 olasia
Slads desame Sl G 5B e e 25
bl as conl Olehol e (555 0 83500 55 (5 4
Sl sy edly Abia ) s 5 Jld s
o slamals Lidls - L Sy el Aol
slaaslas 5l S5 5 o s dls 5 (655 ale
Olaj aS asb oo o3lu lealBasS 5 0,usS 5 o3l
4 33,8 o g e (S e VYT Jl & of el
D508 o ol cal s 51053 0 51 Ghe o
ot e s Sl 5l g ol el
Gl L nl e salin (1) S 53 S 4 Siles
sl yasie K5 pl s dlas e slal aS es g ailas 0
ISR PR I CE - SRRNCT 25 05 I Vi - JERGINY
ol enls OLES (Y) IS s Lol slal 5 IS8 oS 0l
olis cki»LM_ZLM by 5 el8 4SS 65, 55 el
Vo b ladns Ay (V) IS 3 o ssls
= s S ol oD el elE 5B akie

Syse 33l 3 e mle Yo Culbhs 4 ade (g,

L)

NG g )loL pioo (5o)loud - pitid (Jlw



= S— 2L 5
i leslsale a2 b sl o F P sl A
& i} 3 ] i & i} 3 ] i i i i 11 } i i i i1 § i i i 1 § i g i i} i 3 § i i i} 3 i i i i} 3 i i i i 3 3 i i i 3 3 4
| | ] 1 | 11 | | L | | 1 1 |
L 245m ﬁ 27.4m i 294m i 274m 245m J
Longitudinal View
i
g Expansion Jairt <=
WI L :
c =
= =
1
L 323m oem | 44m e 13m 323m ,_
Plan View

lle 350 e O 5 s sl
adlas 5,50 J Ol (V) K2

iL 100x100x10
PL 390x10

lWEB 1700x10

75

NEOPRENH 50X50X10 cm

75

Gl 4 ) o slaitas o 7 Joles™ Bl a0 sl 5 JS3:(1) J<2

L]
@ g0 g ojlw ilogf 9 Gale ypls / ¢P
INQGEL 9 oL pito (5o)loud - i (Jluw




SIDH VIEW

(@ T [

0
770

1300 ‘

1800

PLAN VIEW

(o sla) LOT (555 2 488 5l Al 55 5 IS5 (5,00 bl (1) IS

A5 sl i) dops Ve bl o e e
aide o gl el Il £V0 Jsles o5 JLu 00
Pl b bl bl ) el s 3513
N (55
50 podsmse (YJFHWA faall) gns Gillas
sy S 5l eslinal (glos 3o Sas oo 50
s el aeslie 5 s 0k b b s 5 o)
slael Gl OD ol b el oY S5 opl o L
s e 35,5 a3 it 5 b 4 b gl
o 03 ol (il 5L s Ol Y Sl S S
Slos ) slold dols o b b e bl oLl
S b 30,8 e alons ol b Jes S
ool b Ul sl LG Canslie ol s 5 15

g1/ 39 g ojw (lingh) 9 pale apil

adllas 5590 o (sl 5y el (230 Y
s sl ilegr Jordlygiws oo foab Lailps
Heais Lyl Olge Cow [Y] FHWA- al S5
w81 B bl B o 53 3 sl
B R I ST L IY 2 I G B QO
5 eos oSl s BB 5 ol el Sl Sl
3L e ar s BB OT sdme gl 5 ol ausa
wll s S olgdy boopl gl "Gl el a2
Jlow g sts a3 S el s &S bl S
-t [YTFHWA. Jasly s 3550 s 5 p 0]
oo hesliad Jaddly s cpl 5o i adlds 5 aiL
s s oS ealie ol il slolis 4 o b
o oA el 3)se s Shes shae s A1
S s WL A Jadlysiws ol 55 5,8

L)

i

N

QG 9 oL pito (5o)loud - i (Jw



o lgen L L b (slos ) 2ok glaasliml Jal ys las
SlacaS 5 5,8k 50 L Ll i 5 by ol
g Ll Sl e s el SO s W 180G
(=Y en 0 8) 35 aeloue olaze

Les olomyl Jood Gl odal s @ slay 0
ke s B 55 0 e S el o Landls 4 5L
Sl o=l Aal DL 55 ) e 8 5, 5
3o 3 Lalioeas Ukl 51 s Olicer W L 4d e
ool s @ Lol sl s o glawl 5 Lo s
JSs 5 e 05 5ed Bld Cgr S2l s
255 el Ll O Sl LB g

@b ssbhe 4 by ledls el 5 Sle -2

T
sl sLa by, Laeslu lsl sle il 55 sy o
Al a obos ol ses 3de Siluand
SlodoSeslw Dlb b s sams Sl o)l sen (5luds
Sl b plgiledde Gua 4 aieg a5 555 e el
o= 5 SOledde ad e s a6l pen T pline
a5 Al @l e s s s30T 5
i (Sl plasl dh s 055 0l 45 AL, a5 2l
e d Jo Sl s Sl Sl S LS s e e
e sl AL Sl 4 Soo5 5 s
e 53 Ol e 1 (ol Jolse 3 S0 5 aie
U T I PN SR NPV O KWL INEA P
ol o S Bl Sz O laac
D2 sy ey Jdos olg s smie 5 es)ls slasl
CJ_L adsie 53 e e 5 lbedde Sl s
2 s ge sba bl U3 s Lt e
5 Golwds Sl d gla s b 53 a8 el O
3Ly e Sl ) GLolE e ke 4 o
Sl o ol I 53 ol A3l e Lasl OIS i3
Cooslin 5 o b b 48 6 ST b))

)\ (-\)Jg_«?)b 4.‘).124)3 u‘.‘“;‘“" a)Lw 6Lﬂ.¢\ S 40

AP,

5 o Gl ol s sl GO i
Lol w8l ,slie 1 LS S5 jasis
e ld e el S sl bl S
o 53 OID ot 3 el (5 ey IS
(Gpiqds jarls Olan) oo U L ol
I¥] 55500 esls sl 33l

kel b el 4 anisls o o s, ol
- O (e 5 035 i 5 ballas sl Sole w b
slaanly oo Bl sy oy pde a5 3L
3OO g B asaspds g addllas sy b s
5 U el is 5o 55 8 e A olie s ) gl
Sl Lalud o] sal da Jolaze 1 b slaaalp]
ol el o sl s s el Lo g s
SO b S eSS sl s Jels
ame b o s s o L b s g0 e
bl os cal Jeadly sz Ll plas .ol Sl
Sheslil (ool (sl | (sl 5 VU Sl (5550030 L
sy o=l bcal Sl eose Lo ik )
d= b o Sl &S e Gl
el sl eslial iy e Sl aalllas oo
Ohar s cpl s gkine 4 gl glaaals 51 eslinal
Soliys ol o sgite S5 asld el o ooy
e~ - e Siledds Jol il LaesL
g a S el giledie b o cpl ool g
= ol ol cle il Sl sl gls Lo
Llod Selins o O 5o b oS sl o ol ST
58

d ol el IYTFHWA Jod s il
s 53 b i L ) S ol b ol s
Lo S Bl o il s b elaze ol 5 s
A Ly b b ol o Gl s )
B S L =t R SR S AR N RS
bl bl sl plulr 5 lag o o a3 S

ij_w MW&MW))N)J 6[:.\44‘))3

294 g oj (llingfy g cole gulls / P

NG g )loL pito (so)laid - puiiid (Jlw



e o b oslae 2 s Lasl S a5 5L Ll
238 o0 Oy
s9dow gl sl -z

GlailSo i Jold dlie S sgmme (Jle opl s
Glae, S 3 aS L sl Sl s s uliﬁuu“
b s Ok, Ol sl L8 dde 55 5l 5 5 0L
03 pmomad (ki SUSis s —wdia 5 (o3l
(e o) 2 lagladl slaas 51 eslinal &) 50
Sl 8l a5l 4t Sl (8 e il e
S elalsle 5SS L ess sl sl sl
Ladis ol 5l Lo slowl 5 gde Lol gy ol
Aile ba b akez 5l 5 Laojlr s (slajls, OLs sl
Sl s ophe il 1555 5 slas o sz sl
sl mls (ool 5 (Ab e e Aol

Syl S o S tekee ladie (pl L el el

s 5550y (s3kedie 1
ke s3ledte -1
el ool 5 gade Jue ag gl andllas ol s
odi oslind SAP2000-VIT i3l os 5l s flow
sl

oS 5 loeals o n s b ) e
oo 03 Al Giledde Sslite Sy s 4 2
Ol g5 jzals Obr 5 Wdl 5 e 2 dIs Jl
i ay Ol s e Jbe ag
Cakils &S ol gls S £ LY Ll S SAP2000 53l
Lls 1 plie ) 5wy e S, ile Joe
o (@331 a3 gils o 8 s oldl ol sl
a a0l eslial b JIs ia, onl o
S 5 AL Jis @l s Jde tetle Yo Cabis
ol DLl s 5135 e 3 o 3V aald
S el B sl S e GlaeST ks o sid
5o el Ol 5 Jb a4 5 sl o 4l o
Gl Jids 55 e 53 B b0l 1 eslizad L

g0/ 398 g ojlw (g § pale aypis

354 55w vfu\.\z:; ool 5 O] Wledss osls 5003 -
VLl e B e dde wenjly sl b 5 )
Ol e L o L) (ol gl oL g T L
s dls 5 i s o () T a4 e
(SAE Sy sl S b s sk b sl
Laslyolor dlagesly o Aliul 4y bl glagss
=05 bl Gle slawl —(0) abds) slawk
slaasl —(9) (rad SIS 5 mad (g (D s o
(o kO IS slaslps ol oL
o YL 5 S o ol lajles (S0 U slae sl
Yazmt 5 Lg 8 i alS i3 oladas ~(&)
2y S i aols e 5o 15 gles ) gl S
WJde S s ednly Jalse elad oS5l oS
LU 1 338 o O 0is3 )l8 b 5 OlBodesy o
| s Cemal oy ity Sl S ool slas Lz

S50 Jalse 3 5m a0 Al s 5 3300 e 5 asiios

.;l;wxs\)d,up,;e\ouu,}g\)

b s 83l 3ludis 0868 sla g, -0

ol bl ¢l sledie o 75 A (V) IS s
o=l OV a0 gsledde gdud pe 5 ol el ol
S b 5wk 4 es gy Sl oa L s b,
D) sl sl o3l oins S5 sl (55l
S

e sl bl b sladte -l

22l 5 e R 2 (S dade ol
R S R
w5 Dolee s Sl oyt SL ghud s b
e 0L ks, leand ot 5o (ool
3,15 5L o3l Ll Ol (sl e (s3ladTedsl (515!
Slostw il sladas —o

Al by (gl slagimms 32 olul y Lade ol
L}.;@M&,ka@g}@ﬁ@@ldmdlﬁ
e oSl el Slatiie e 350 LS

L)

NG 9 )lo L atdo (50)Loud _ adiid (Juw



LJ._VBJ rbu\ ol uﬁ‘w S99 u;_\ L .AJ‘JL;« r_A‘f
BENTS PRPRPR NN PSRVE R PUEN R ) -2

r.:.wj.?;)ﬁ.o b gl 4 25 SAP2000 58! p;,Ms

ool iy Ol OB Lol (sl e Lay 5 3 e
Sl 5 Sl ot @l as By 4 &S LU S|
2l s el eslital S oane glasl cos b e

.w\@ﬁgategldj\@,)@u&u
b ps s e el atle Je 1 IS sl Q) IS
LolfasS (giladde sl (e 53 2 55 s o ioled
el 0l eslizad Jlasl cbaoldl 5l blasl by, s

T ESTEN

L ade glob sladls o8 oa Sbr Sl Siws (Llods
35 e 53 ategy OLL 1 eslinad § 55 458 e les
dbe IS gls (A) K8 s wbeas g3l Jae

sl ol ealy OLES u,'::_g) U'i‘ “ ol als

Jde ul.; OlJl )" aalaial L 4..1:)9 4(“5: ui‘b BE

S oo ol en oV cals sy pl s s S
-(.S/|J.'9L:.>J>u)> Ao S Je B ol b g o s
slasl gl G638 s e 4 oo e sl
JJ.A G| e.libjf g.b”jau" wl.«.d )}_j 44..1)9 Jbv.w
Cowds Ol e gy saOldl 5l eslinad L ad o (g5l

B Ol Sl eslaad & culd 65 G @L:_'. Q;JJT

wlejy Lol v

}

L g 0 3!

.'-h..‘_ﬁ.a.... [ L

|
L TR i e

!

Lio! 3aba A g ! -
e

pllas ot a5y - s faiin b 0ak sdenie gl Sy ~

wt il |__| @ o =ty 4 1 3| ey |
___J___ L J 3 A k L L ___l__
1 L] 1 L
! (O T e o e s b o e : i
P - - atle Sl 5 Pushover e i
i Lyhles E el W ey 15 3 e Sy Vol !
i : iy A i s il : :
______ 1 S

e gk e g e
el i
i i i

| Lot 24 4 I et o Lo |

) '

43 el s slag o " s -1 e ol Sl

' )

| e 5l ol ki N |

(0] Gpdsmml 2Uisl b o lb sslie a4 o sloy ) o L5, :(1) S5

9o g ojw (iingfy g ol gyl / £¢

NG 9 jloL pibo (5o)loud - puitd (Jlw



LUMFED FARAMETER STRUCTURAL COMPONENT | ANITE ELEMENT
MHODNELS (L) MODELS {30M) MODELS (FEM)

V] by slo3 b Jubos g (s3lodte (sla s, plsl 1Y) S

SHELL (slapladl 51 aslizul § s (glojlu Juta IS IS5 :(A) U

25 9 b sl DI g3 53 FRAME laoldl 5l eslazal b fy slosle de JS K3 :(3) IS

Lﬁo\fgSJ ‘sﬂfﬂﬁ.‘}:u‘gb”a‘.u‘,é‘,hjﬁ: L5‘°5L" J.\A‘;’SJS.&(\')JS.&

L)
)

e/ 3gd g ojlw (lingfy g (ale aypiis o

NGl 9 )loL pTon (0)lad - pdid (w



ol sledie sl it sl Gl WSS pl O
iea aS ol eslizel Gap ol LI 3l W8 4SS
5 2 oz I Ol 3l O ol ol s

el ol die Jsb G 50 O 8
S ELIE ¥ RGNV p-SE R W2y g5 Y g5 NGRS
Rl deee o3l e esls OLES (VYY) K s e
S ey dde Jsb glaly ss b O ks o5eSS
4SSl il pdy Ol L o e e Js Ol
Sl 2 0l b slbuls OSGI Lb e g 55 o8
Gap lob Ol Olea 3 50 oBasT -pl (iludbe
Oyss 5l b 4 OF o3l Slmys den 45 sl eslizl

w‘aM@y]c)wJ?

/N

7, //
/////// ///
i ////

50

120

Graglos 4 ll) g g 98 (93Y 8 el sl :(VY) I3

bl slajys ilwdde-t-1
boslesl 5l s oS olaiys e Sl snse koo
s o odis (V) IS s ol slae wonl sl 4o
eoler 5 eos slaailas 5o " (Il bl 555 s, ¢
(00 U5 o T sl 5 sps ol S I3 s 3
Olaseia 33 (V) dads 53 el skl esls OLES
o Sl slaiss b ay LIS el glasiil

ROWINERUH

g1/ g0 g ojlw ¢ liaghy g palc ayls

gl 5 5 Ua )l 93 (g 3bwdbe —¥—1

Giledds wwg SOl 51 eslinad b eyl
SR YL @ b 5l eyl s Culbis oS bl s
ok oslinal Sslize calbies L obaolll Al e
wogy Ol Sl eslazal b 50 Ol b (giled e Lol
Jde 53 Sles 5 Ol IS sles .l 0l cl?u.‘
Sl sl esls LS (V0) USKE 3 ssdoee 5l
sy 3 bty S 3 o s pde B3 a8 Ll
Cows 53 SNBl Ogenldigh 5 s pos 25 ple L
R0 ed 65 g & Sl dd (5 e
b 8 0 55 Ld bl mdls Ll g s O gl g0
2 Gbls A3l axdls 3y med ST Jlis 55 0l
S dS iy S L6 e il e a5 adiilee
Al el S aalst s L goldae js g s S
LolBass glwdde —T-1

osly QLS (O)Jﬁj)séd_ﬁfjw (s o5 ks
o f 8 3l 53 aS 2)ls s eSS g3 93 A
sl .cl lo) 568 EDRANES eSS en gl
“a S5l el el esls Ol (V) Ji..ﬂ 33 e oyl
@31 Slrys 53 sds sl 558 SRR
)l S Bass S Uslas Ol 85 e cilise
U LU i S el 4l S opl @ WSS
Wil sk g o b Dol s il
w3 Soe ST sbml 5l s 25l Ll OIS
Sl oo S > ATl il (LS s
S e 53 el il I G b il
sy Jsb S 53 W8T pl 5y el slel OG
ol3 s O sy &S B e e w4 sl
bsi O a5 3 adpe 5 Ad dalp sbal solLL
ol Eel S S i e el sl LS s
Ao b e e Bl el 4 sl e ILL
b Ll oledas s Sasl 3 S
Sl e 4 a5 AE dalg esls 0L aslsl 53 gy

e e Ade Jib Cgm s sbee laelSasS

L)

NG g )loL pioo (5o)loud - pitid (Jlw



2 et Cose 4 ) BB e s Sl L,
e boolan (Jax 2 b o om0 B g
a by Ysame o 2 5l [V] 5 g0l i pa Jlas
23 5 Sl oy dan b SV s Sl 5l sl
Slp opd o 8 ot g an o L) bl
2 e e pen s sl Sl

g s dmsls 5 s 4 (N/mm
_GA 1x500x500

K, = 2500 N/mm (¢)
h 100
S_ A __500x500 Z125 (o
2h(L+W)  200x(1000)
6GS* Ak

+

osl> OLES (V) ISSe 5 Sl slasns (giludde o 20

RGO P A

cslr glaeST il —0-1

= 3 o 2o S At A S S5 a8 Dl
S&Q@Clwx@qd\sjdﬁp sl ,uald 31 S e
o 1y o3bass oo el b5 5,0 slanST ks
s o ol Jdes s ol edge il slasl
25 $lre S SSSS Gy b Sl L Ul oS 55
S Somd 53 ey oo Do Ime g 4 a3l
2 Ll sl o (81305 1 058 ) glate gl g3
g h &S 5 6‘-%5/‘)5‘1-’ el oS 4 S L
L Wl (g3ludde 355 Jome 53 clilodd [l ol =
o=l s J S Sl b Ul gl ol e b
ol JU Gle sl les Olgie 4 waman L ST 50
S Jos el

Bl 5 SB ol BT G5ladas 11
ot Sl e ge Ygame sl 5 Sl blize G
Syde ol ol ouls Ol s 50 gl e
- ok O s 5 Clis Jrals el ol 215
oals L sl Cel cl San sl Oles Bl s S

g4/ 3gd 9 ojlw iliagh g pole gyl

Oy Ly St e ) e il
Sl eslial Lal 3 g0 b jme ba y Slis o Sosla 0l s
ol Eel Sl i Ol g w8 SaY
ol Sl LU 5 BB g s g pdy Sllanl
U S s 53 3Y 58 slaaY sleslanal 55 8
o el o 5 35l e by sl bl g
S 5 ol S, 35l e eal Sl ol
S bl 0Tl 5 K8 5 el s &5

By b s S

oo a, LS b Sl Slasis :(V) Jg

k(MPa) G (MPa) <=2 2  Jsb

2000 1.0 10cm 50cm 50 cm

Cods 5 alaly 5l Bl g s b Sl ol e
_GA

h
N ) S ezl Jste G OT s S

K, M
Calis N daie Cols A (ISl K6 YAV B
5 i les b Sl oyl W6 e LEL e S22
V] 3 5dm s s by S5l kgl B8 e
_ 6GS*Ak
" (6GS’ +k)h
o Yoo Vame) Sz oz Jsde K (Vadail, o
b sl sl o ol S8 eyl S5 (Ul
e JG 5 dal, 51 LXW sl 4 lats adade
V] el

™)

g A

2h(L+W)
388 Sl Gk sl s Sl g5 oo el
0 Jyome gl slp OF Sls 5 555 0 Jool K2y
m e V0 0l ol b sl gl 5 Ao

)

e & NLLINK 0W 5 eslisel L SAP2000

Ol o Oladl ol 55 . cesl 34 OISl Rubber Isolator

L)

NG g )loL pioo (5o)loud - piuid (Jlw



e G e p'Y andlae 3550 b oLl 5l 3
e S el e s O oy S
IYTFHWA Jadl, s sulls 553 o315 53 ) 2
5 bds pholal b Ol b ool oY
ar g LS B ssdeee gl dbe 5 Ol b
SBT 02505 5k sl e Janll) s 395 25 4y
J315 b oS losle 5 Ol 55 S Obe filate
FEMA- 5 ol &) Laulgy a0 ar 5 b gl o0 Jnd 50
3 Ol o el sl g Lolatla 3,50 434S 356
aslanal 5 Sde Ol 1 O3 gad Bld g 25 slaolll

4] 35

Ol 0les Gl Vgame 355 o3l sl Sl
S sl 5 S e UK SRIBl e
e S L S0 s a3l sl Bles
Slasslo Sl) 335 o3l slaalmlr 5 lacles s
S (S 4 S5 b ops S s 2 &l
Soledde 3,5 515 e Ll ojle —Sbr 1Sl
e o G S WS sl s Sl S,
gaze Gln S gl ol s g Gl e
it Joallygis e sy il il 5 S
Jelos Sl ol oy g pe slplele lej )
S A sS Al esle —Sb sl U el Jaa
o geie S, B S 53 0y T pslae 4 VO

.J\J.‘}—w

S bl slag,s siledae (1Y) s

YUy LS o [A1FEMA Glls 558 00l
sl 5 Lalyy 5o odd @) e olis ol /0
S IYTFHWA Joslly s ol 555 shite
ol S dsde bl Ol e Al

348 dle (V) dal, 51 (G)) S
Go :7/_5 v)

C}—“‘“:“oj-‘“‘vs“'SL" u.p‘)&w d)j ]/LB‘}S :da{b).ﬁ

JBJQWIJS}WWM—V—'\
jh).sbdb- &JGJ-).:P‘)b) Ls)l'““d"\" ‘U;j-) U'i‘ BE
olie puaS iamen 5 S s SO ae sla el
Sl B agd a8 b s o sl 5 e gl
B sl mll Sk 4 Sl gl Coils

290 g ojlw ¢iingfy g pale aypis / Ve

INQGEL 9 jloL pito (5o)loud - i (Jluw



g 5 (T=8) Ut 53 3.5 g slae) 51 eslizad b Jls
aloes 1 G ltie ozl gles ) (sibeg ool

[V e
G =0.325% 620 = 201.5 9 (1)

cm?

e 3l Olg o S (G e bl e b
gLl Oseml i 3 S350l asloe 1) 050l 58

NI W - )
Sv_izo.&gk—({ ()

B(1-v) cm

5 45 Glemio GOl 4 G o S5l
bl 5 3 asls oluans] o 23 0Ll &g o
2 35 S S Sls ool S5 4 o5Y s S el

ﬁ.) B CQ.~:J S99 CJ)_}«.& BL A JSJ (Y—-\) Jbu
M‘)S@l}ﬂé}ﬁ&j}@éh]@&&uﬂdw‘b)ﬁ

&I L —A
0SS wbp s Sypde Olesle WA w2 Gillas
Dl 53 03l 2 e3)l3 alls sl ol o3V 1]
3t s bl el bl s S
s dazals Jald) | 2ol il 05 ol (s3lay)
SAP2000 i3l ¢ 5 5> (sl 5 ol sbaeST ks ¢
Flhas (o same 035 058 0 amlme S35 D50 4
Sl wid Eove kb ol bl 3 b e
B ol e Sl 055 el sk dalos Oletle Lo
Alods Jlasl 355 e 53 (Lagesly 5 baes 5 Jald)
3 S 3 0 V/0 Ol 4y p 5 55 55 00k 05
wgy Ol 5 o328 Dy 4 e Sl
4 150kg/m Ol 4 e O3s 5 L3S Jlesl
Lol o a5 8 b 55 adls & 55 o &g
by Sl calis (L ocpl SYb es 4 4y
ose & Ol O35 5 R3S 2 Sl 10 L Ly

Ko s s Js o4 330kg/mP Ol 4 (b

V17 396 g ojlw lingh) 9 pole apids

Sl eslial U 0l g5 o 1y acdsl s Jsdos A3l e
T S Sl s S pln 3 la e
oo 53 351 s i S S GBS s
At L U185 e o e il plowil OISl s
L, b il caars LSS 8] e
R B . N
tsloms 1,8 o i o 15 S gy s (eSS
13,5
G, = 4375[(N,)g]"*\Jo )
Cuslis (N «(kPa) sl i JseGyol 55 o
S50y 5 SPT il s e o3dle b s,luslenl 344
Al o (KPA) o) 3550 Gos 5o S5
ot O S GRIBIL s (G) S Ly dsde
Glas oo e Sl Dl il Ul e il
alp s sbObstle il Jesdl gz
ol o edd S5 dsdr Sslde 508 s [N
pydar s peal 5 SIS & Jadll) s

2 SeSs) Sldlae W3 &S Gose s -
Slllas ) 3 gy bl s el oKL
s oslinad G bl i 51l cdab ol o350

u Ay SHe Sl w by polie ol Y
sy et b0 015 e et €l slie
eor b oGS ol s addllas sy o s o
Sslre B3sdon 4 by e ST 5 Ll e
St b b e Sbt a8 45 ool ams ol o ol
yls s [E] YA s b ol 55 ol byme IV £
g Lo GB5 0SS abnnl ol Gilas
okl eolanal o e Slealse &;@;.-IV@; Sk
bl b 5 Vo =175m/s ls ol ply [8] ol

s sl (V) el S

V.’ 2
G, = Vs~ _2000x175 :6'2E6k_% @
g 9.81 m
J'Jﬂ“h“x

NG g )loL pioo (5o)loud - pitid (Jlw



(170w ,23) I35 il 3 s s (6,ME0L aals ool s
53 Aol o Olag slasge slted Blis o o S3[NV]
Lo o slalas gl a3 513 Ris e o
530 00 ol (slee_'zl sla g 53 (Gl 53 355 o0l
O3l Sl coul e § 5 b e Ole g Jl
Laile iilael Jotls slas,s L 5 osle Sl
Sl Ll o ol Jeddl WSe 5 by 0
L Sln o g gmams dor o) Lle codd alid bl
S S 5 e S om e oS5
aaslee 55 Lo (.Ja..,al_: slaoslu s Lasge Sl
S5 A L ojlm 550 dir b 53 sl gladle;
Slasse (S50 a8 Gl oy LB dnl il
i =SS s Al oS e B s ) il
Yof i f il aS il S5 0LLE sy el LS
se a1y Ol slas e U e (51, 1,€QC
4 SRSS i o 48 US e slgdy b gla LT
Al STnp s and en w bogs S0 By o st
23 5 o e S FGES os

S glacas 5 -4

sl Slses Jla=t [Ve] T4 4,25 (8-1) )
055 LhE 3 GELL S 5 e 4 il
50 laes Sy S id opl Ole 3ol el Ol
FB o as fowanls gl gl 5l el 5 1
Sk (DL 3,0 SL Sl Aioke sl 0l 551y Sl
2 55 S AMOVL) &5 S Lol an ()l o
5 (BY) oe gz 5o 35 (EX) Job e
(MOV2) o35 5,80 5 (EZ) 56 g 55 435
5 SB) esldl G 5l s ol e slaLl 25 o
b S ks S L Sl o s b ( SE LS
0 g S LS 5 by GE b SGS 4yl
Pl 5 Sl Ol o 3,8 o e 5 SAP2000 331
il o (1) Jsdr 53 3,50 cy chie a5 1 ey
Ot 03 Sl ol G156 S 5 e s SANG S sl
sy 4 EZEY (EX (ails U DL I ke Jois

AP,

O Gl Slenl Sepl @ ar g Lok S Jlesl
w8 s ged Sl Gln s IS e s
g A 0 (G ol o addlas 3h5e | aceledlS
WA w00 5o 550 bl il o p e Lo 55 Dl
sse b ol wpse s e il g glasl Jeli )]
by polant] Sl 3 o8 58 (gl ol iy S
Wb ol bl 5 b cpl gl los ) lasl ol e
LD s S Jlesl 5 anlons 335 1l 53 Lk (501550
33 sl o CEU S >l 3 L Sepl 4 ar g
csoils Lol iy edle 5 0l 5o ind e p o dslos
ol s S 15 e 5 Jlast 845 L Ao s 0
Dy or sge bt s 55, ISKN/m L e Jols Les L
e Sl S m wile b4 435 S (a@ 33
O il el e e el 1 S S
bl sls 0les LT b sl olag a5 olasge
Aesbe JS2 i Gan g S LSl S5 e
Oy a4 ax g boodes Loyl 550 8 gl LIS
O Sk ik 5o mis (oo SS90 sls
Db ol O i 5 oo sls fly Sl
3 ged daloes | S S50 sla S 5 ey 0 lib Ol
e glasse slpsdel Sl B AL e
Sl Ll e S RS L L il
4 o (oS sl Oleje 5VL S 3) SYL (glas s
Gl Al oo Blesl LB 5 o3y U Soml las e
OELS Loy (6,503 G 53 Jomie 55 4 ¢ 55
S ps [A] cl a8 SIE s syee dlis oyl
b Al SV 5 e ¢ psn lasse Conal a8
AU R 50 SUSL ) RS e Wose opl 5 03
S a5 s a8l Gl LIS sdes
53l (S S5k il gl Sns s ol gl
sy L3l amys w booile S s &S 5w
S S 5 sl e iy b diil Cgenl sl

23 gas bl Las 5o

2Wgd g ojlw (ilingfy g cale as / WP

NG g )loL pito (so)laid - pudiid (Jlw



F, = 0.55F, =2410 )
4 by Sl A Sl Dles 5 4 s L
Al Sl adse CupanlS shie ol Al
el o esls UL (V) Jgdr 53 &S ol S5 &
Hr Gop S 25he 2R el ol el
Slme 5 5 0dd Jeow 3V als Olr baw g Ll
o e R =033F =1440 L ool il s

Al TN plp pate (B o b

Sl B3 gdoee 53 adgl gla fdow —Y-V

Sy gladde 5 el slel K8 s Slue ke
V=0-A dy plee Lleds 4 (8) Jsdr 53 )
ol slasl o ailas  Solil sslas- [V ]I 4 i
Wlas Jsb /o) @ Ll s ed oy 5o ol e e s
O, e® 35 e odalie &S JsbOlkes .;:J,f 3 gdes
Mesls JL s )l oS 5 LAl s alas lawg
23 O o 05 3L 20 Sl Sl Sl e
BB o Do oS e s el 5 e sladilas
O et 3 aailas sl 55 3 5m5 opl b sl W 58
5 Oleg 255 (0) Jsdr 3wl iy Slme Sl )
55,5 5o bl skl oals 0L ¢ S Lk g
P 3 s S v Ao A Dl R g0 00
Jbe 55 53 blie 5 Coume (6350 sla K3 555 0 b
2k e Gl Gl s GB sl ld
e b B el esls 0L (10) S
g g odalin Jds 53 il

4550k 51 2 SO s Y-V

3l 23l GO i das e 0L rbu‘ Sl
Sl bl V68 LoE A5 b
O s &S il Ol o 8 s a4 STl

o3gdome opl 3 dys b bl dle S 55 0L

R SV BE L] VIF B¥ CUS FIRGIvewe gy | Wy L

U/ 3Ugé g ojlw piliagh g pale aypls

Slass MOVEWB 5 50 Jsb Cgr 3 4305 L
5o MOV2 5 (ool e s glasl Jl o Lo 51 Lol
- oalall é}ﬁ Lgl.h)b JJ\ Lo Fbu” 53 J«él} 6[.0:}}:;

sl

o5l gl b B s -V

S laad o o b s V-V

b el s il S e d e c B LS
2 Sl el el VY] V40 ORI Ty
sl e (b Gl el sl el
oo o es odlal aly LS shade psghe Sl sl
Pydie e SV el el 4Bl s dads
e ) My G s B ghaie bl
2t Gl s e (4 SV Gl
Lo le osd o dmbe o dasiie Coglie ulal
ol nl we Sl e SAS TAY o slie
A A 038 sl gl s S e aledy KAl
Al s s 0 gl et oo il Glasl oo
ds 8 3 s b s i b S aste S
)J&b@}dba\):.ﬁgt}.‘;&)tﬁﬁ@
S A ol Sglime bl b b el slasl
el ool Al 5 s e S
Sloglel (oo 53 50l s o 2ES Gl o
.xﬁ@w&b@jw))ﬁgﬂﬁ

Jos 2l b oS s 0 S g db S 20
a e Blas pler SO e S bl AS e
AT TG S a S dol (VG e
g dalet sl Al b ol (65 dis Blus calses
Vo s e po,e oV des s ulud ol
o el s ol Gresle YE0) JIs Calis il
Shawl S5 4 oY ol sy Sle 5 LS als
A2l o 3 g0 e S gy il bl 3 a8 sl
O s ke G e Oa b5 L ) E
bl iy S 5o Y5 e

L)

NG 9 )lo L atdo (50)Loud _ adiid (Juw



S oo 3L O s ad,e 5l mend y g o oL Ol Wl 5l st

cg:,..»‘&_)f)‘} Qﬁjb 6})]’}.]9[..“.._"))3})&445

oz 50 B 2b0)) s esliul ;00 5L OS5 () Jyae
EZ EY EX MOV2yax MOV2yy MOViyax MOVl DL COMBO

0 0 0 0 0 0 0 1 Gl

0 0 0 0 0 0 1 1 G2-1
0 0 0 0 0 1 0 1 G2-2
03 03 1 0 0 0 0 1 G5-1
03 03 -1 0 0 0 0 1 G5-2
0.3 1 0.3 0 0 0 0 1 G5-3
03 -1 0.3 0 0 0 0 1 G5-4
1 0 0.3 0 0 0 0 1 G5-5
1 0 -03 0 0 0 0 1 G5-6
1 0.3 0 0 0 0 0 1 G5-7
1 -03 0 0 0 0 0 1 G5-8
0 0 0 0 1 0 0 1 G6-1
0 0 0 1 0 0 0 1 G6-2

f."’ (X d‘5| 340

Slamio 3955 Sl Slamie 09,3 Sbuls

(ULG—T 25
Al L 2 Jsb Slmlr

o o

6‘4"‘3""3})’@:’,,“«

Ao 9,3 oo

b e slawg 5 26 sladis 350 sla |G (Vo) IS

@ 290 g ojlw ¢iingfy g (ale ayplls / Vi
INQGEL 9 oL pito (5o)loud - i (Jluw




(railos ¢ S A5) o5 o gl Slome B 3 Ao gt :0) dpr

Ay I y I Swmx  Swn M

400 2023265 74  291E6 39324 24661 592E5 ol sl et S
400 2023265 484 428E6 41544 29596 T10E5 uls e slasl e Ji"j
400 2023265 102.3 2.16E6 21114 24080 578ES 64«»)-@

Slwe gS1am b analie 5 ailas dawy OIS ok (8) Jgur

Grewnla) Hb cilises LS 5 s wlas Jay O 0% el
J.(.w Slas
G6-2 G6-1 G5-8 G557 G56 G55 G54 G5-3 G52 G551 G222 G2-1 Gl o
Pha
3.96 0.80 3.08 2.94 3.19 283 3.01 2.53 337 217 4.6 1.49 2.66 2.45 1
5.32 0.65 4.89 4.81 5.18 4.52 4.49 4.23 5.46 3.26 5.45 1.05 4.15 2.74 2
482 -1.28 248 2.36 2.74 2.10 2.49 2.07 3.36 1.20 452 -0.58 222 2.94 3
5.77 0.26 4.90 4.60 4.95 4.55 4.75 3.77 4.92 3.60 5.65 0.61 4.05 2.74 4
3.63 0.83 3.20 2.76 3.11 2.85 3.47 2.01 3.18 2.30 3.53 1.13 2.63 2.45 5
Glos S0 i 40 b Jas O o5 @) DIC
G6-2 G6-1 G5-8 G557 G56 G55 G54 G5-3 G52 G551 G222 G2-1 Gl
1.62 0.33 1.26 1.20 1.30 1.16 1.23 1.03 1.37 0.88 1.70 0.61 1.09 1
1.94 0.24 1.78 1.76 1.89 1.65 1.64 1.54 1.99 1.19 1.99 0.38 1.51 2 .
1.64 0.44 0.84 0.80 0.93 0.71 0.85 0.70 1.14 041 1.54 0.20 0.76 3 AJLAi
2.11 0.09 1.79 1.68 1.81 1.66 1.73 1.38 1.80 1.31 2.06 0.22 1.48 4
1.48 0.34 1.31 1.13 1.27 1.16 1.41 0.82 1.30 0.94 1.44 0.46 1.07 5
w)ﬁAJ"AJ.!g).‘«J‘:yd)mfﬁ}:ﬁﬁ:ﬁaw:@)d}.x?
Mode No. Period Mg-X MY Meg-Z Mode No. Period Mg-X MY  Meg-Z
1 0.99 0.00 0.10 0.00 26 0.19 0.36 0.22 0.64
2 0.92 0.00 0.21 0.00 27 0.18 0.37 0.22 0.64
3 0.74 0.14 0.21 0.00 28 0.18 0.37 0.46 0.64
4 0.72 0.23 0.21 0.00 29 0.17 0.55 0.46 0.64
5 0.71 0.23 0.22 0.00 30 0.17 0.55 0.48 0.64
6 0.69 0.23 0.22 0.00 31 0.17 0.63 0.48 0.64
7 0.60 0.23 0.22 0.01 32 0.16 0.63 0.48 0.64
8 0.55 0.23 0.22 0.01 33 0.16 0.64 0.48 0.64
9 044 024 022 0.0l 34 0.16 064 050  0.64
10 0.44 0.24 0.22 0.01 35 0.16 0.64 0.50 0.64
11 0.41 0.24 0.22 0.01 36 0.15 0.69 0.50 0.65
12 0.37 0.24 0.22 0.01 37 0.15 0.69 0.50 0.65
13 0.34 0.30 0.22 0.01 38 0.15 0.70 0.50 0.66
14 0.32 0.30 0.22 0.01 39 0.15 0.70 0.71 0.66
15 0.29 0.30 0.22 0.01 40 0.15 0.70 0.91 0.66
16 0.27 0.30 0.22 0.60 41 0.15 0.70 0.92 0.66
17 0.25 0.30 0.22 0.60 42 0.14 0.70 0.92 0.66
18 0.24 0.30 0.22 0.60 43 0.14 0.75 0.92 0.66
19 0.24 0.30 0.22 0.60 44 0.14 0.76 0.92 0.66
20 0.22 0.30 0.22 0.60 45 0.14 0.95 0.92 0.66
21 0.20 0.31 0.22 0.60 46 0.13 0.95 0.92 0.66
22 0.19 0.34 0.22 0.62 47 0.13 0.95 0.92 0.67
23 0.19 0.34 0.22 0.62 48 0.13 0.95 0.92 0.67
24 0.19 0.35 0.22 0.62 49 0.13 0.95 0.92 0.67
25 0.19 0.35 0.22 0.62 50 0.12 0.95 0.92 0.68
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An Experimental Study and Modeling of Steel beam to Column Connections
with Side Plates and Improvement of its Behavior Using a New Geometrical
Shape
M. Naghipour, M. Ghaedrahmat
ABSTRACT

The Northridge earthquake on 1994 was a turning point in the design of rigid beam to column connection and
revealed some major weaknesses in those types of connections that were being implemented in that time.
Connection with side plates is a kind of improved connection which was proposed after the earthquake and can
lead to healing those major weaknesses. According to the experiments it was observed that during the loading as
a result of stress concentration the beam flange and its welds that are close to the side plate are the starting point
to crack and failure. In this research in order to overcome these weaknesses, a new method has been proposed
and new parts have been modeled and nonlinearly analyzed both materially and geometrically using
programming in Ansys software. Also in order to validate the results obtained from modeling an experimental
work has been done to backup the conclusion. The results verify that the new shape of connection would
overcome the existing weaknesses as well as increasing strength capacity and better performance of the
connection is achieved. According the results the experimented connection is accounted as a connection of
special moment frame (SMF).

Key words

Beam to Column Connection, Side Plates, Special Moment Frames, Stress Concentration
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An Engineered Infilled Frame with High Ductility

M. Mohammadi, M. Shavandi

ABSTRACT

In this paper, results of experimental and analytical studies on a new type of infilled frames, having high
ductility are presented. The studied infilled frames, regarded Engineered, had frictional sliding fuses at their mid-
heights. The fuse could be regulated for a desired sliding strength in longitudinal direction, but was restrained
transversally. In the first part of the paper, experimental results of two engineered infill specimens, with different
sliding strengths of their fuses, are presented. Cyclic loads were applied to the specimens. It is shown that such
infills have more stable hysteresis loops as well as higher ductilities, in comparison with regular infill panels.
After having the experience of failure by in-plane loads, the specimens were tested again; one of them was
repaired by grout and reloaded by the same loading protocol. The other one was loaded transversally to evaluate
the out-of-plane strength of the engineered infills after being failed by in-plane loads. Results show that such
infills have high transversal strengths and they can be efficiently repaired by grout. In the second part, behavior
of the engineered infilled frames (EIFs) in real earthquakes are studied and compared with ones of bare frame
and regular reinforced concrete infilled frame. For this, some nonlinear time-history analyses of a three bay
frame with 1, 3, 5 and 7 stories were conducted by IDARC for five earthquake records. It is shown that the
engineered infilled frames are efficient to improve seismic behavior of the considered buildings.

Keywords
Engineered Infill, Strength, Damping, Regulation, Steel Frame, Time History Analysis.
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The Effect of Frame Dimensions on the Strength Reduction Factor of
Intermediate Steel Moment Resisting Frames

ABSTRACT

Each frame has a layout which may be different from the layouts of other frames. This difference may be
stemmed from differences between bay lengths or frame dimensions in frames. So, investigation on how these
differences can affect the parameters, which govern the design of structure, becomes very important. One of the
effective parameters which reduce the elastic spectra into inelastic form is so-called strength reduction factor. In
most codes, this factor is constant and does not depend on several factors such as differences between layouts. In
this study some 5 story intermediate moment resisting frames with different bay layouts are designed, their over
strength, ductility and strength reduction factors are calculated by performing triangular pushover analysis and
the influence of different frame layouts on strength reduction factor is evaluated. The results indicated that bay
length is an ignored significant factor that can affect the strength reduction factors and the major impact on
strength reduction is due to the bay-span rather than to its number of bays. the difference between frames with
long bays and short bays is calculated to be as high as 35 percent.

Key words
Behavior Factor, Intermediate Steel Moment Frame, Bay Length, Interstory Drift
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