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xOvvm CNU C=YNWt Ovw}B Q}D C=YNWt xQ=tW

ts (mm) as (mm) � = e=(Mp=Vp) e (mm) `]kt u=wva
10 125 1 61 750 IPE270 IP75-n-n-2-n 1
10 160 1 72 800 IPE270 IP80-n-n-2-n 2
10 170 1 82 850 IPE270 IP85-n-n-2-n 3
10 180 1 93 900 IPE270 IP90-n-n-2-n 4
10 200 2 15 1000 IPE270 IP100-n-n-2-n 5
10 2@200(=yDv= wO)+3@235(\Uw) 2 36 1100 IPE270 IP110-n-n-2-n 6
10 2@200(=yDv= wO)+3@265(\Uw) 2 58 1200 IPE270 IP120-n-n-2-n 7
10 125(CtU l}) 1 61 750 IPE270 IP75-n-n-1-n 8
10 160(CtU l}) 1 72 800 IPE270 IP80-n-n-1-n 9
10 170(CtU l}) 1 82 850 IPE270 IP85-n-n-1-n 10
10 180(CtU l}) 1 93 900 IPE270 IP90-n-n-1-n 11
10 200(CtU l}) 2 15 1000 IPE270 IP100-n-n-1-n 12
10 2@200(=yDv= wO)+3@235(\Uw)(CtU l}) 2 36 1100 IPE270 IP110-n-n-1-n 13
10 2@200(=yDv= wO)+3@265(\Uw)(CtU l}) 2 58 1200 IPE270 IP120-n-n-1-n 14
10 212 5 1 64 1700 built-up BU170-n-n-2-n 15
10 237 5 1 83 1900 built-up BU190-n-n-2-n 16
10 300 2 02 2100 built-up BU210-n-n-2-n 17
10 328 6 2 21 2300 built-up BU230-n-n-2-n 18
10 2@375(=yDv= wO)+5@350(\Uw) 2 41 2500 built-up BU250-n-n-2-n 19
10 2@375(=yvD wO)+5@390(\Uw) 2 60 2700 built-up BU270-n-n-2-n 20
10 212 5(CtU l}) 1 64 1700 built-up BU170-n-n-1-n 21
10 237 5(CtU l}) 1 83 1900 built-up BU190-n-n-1-n 22
10 300(CtU l}) 2 02 2100 built-up BU210-n-n-1-n 23
10 328 6(CtU l}) 2 21 2300 built-up BU230-n-n-1-n 24
10 2@375(=yDv= wO)+5@350(\Uw)(CtU l}) 2 41 2500 built-up BU250-n-n-1-n 25
10 2@375(=yDv= wO)+5@390(\Uw)(CtU l}) 2 60 2700 built-up BU270-n-n-1-n 26
10 242 9 1 64 1700 built-up BU170-n-1L-2-n 27
10 271 4 1 83 1900 built-up BU190-n-1L-2-n 28
10 350 2 02 2100 built-up BU210-n-1L-2-n 29
10 383 3 2 21 2300 built-up BU230-n-1L-2-n 30
10 242 9 1 64 1700 built-up BU170-n-1L-1-n 31
10 271 4 1 83 1900 built-up BU190-n-1L-1-n 32
10 350 2 02 2100 built-up BU210-n-1L-1-n 33
10 383 3 2 21 2300 built-up BU230-n-1L-1-n 34
0 5 300 2 02 2100 built-up BU210-0 5-n-1-n 35
0 6 300 2 02 2100 built-up BU210-0 6-n-1-n 36
0 8 300 2 02 2100 built-up BU210-0 8-n-1-n 37
1 2 300 2 02 2100 built-up BU210-1 2-n-1-n 38
1 4 300 2 02 2100 built-up BU210-1 4-n-1-n 39
1 5 300 2 02 2100 built-up BU210-1 5-n-1-n 40
10 420(CtU l}) 2 02 2100 built-up BU210-n-2L-1-n 41
10 262 5(CtU l}) 2 02 2100 built-up BU210-n-1M-1-n 42
10 233 3(CtU l}) 2 02 2100 built-up BU210-n-2M-1-n 43
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Oqwi ẁv u}= |=Q@ xOWxO=iDU= VvQm- VvD |vLvt "CU= xDiQo Q=Qk xO=iDU=OQwt
pwOt Q=Okt w 0 3 pO=at uwU=wB ?} Q[ "CU= xOW xO=O u=Wv 2 pmW QO R}v

[10]"CU= xOW xDiQo Q_vQO 21000 kg/mm2 |v=UWm
"OwW|t ?=NDv= 3 pmW CQwYx@ pOt |RQt\}=QW QmPr= jwi OQ=wt x@ xHwD =@
|Ov@ Q=yt |=y?=k QO Ovw}B Q}D QO xOWO=H}= pwtat |=ywQ}v pmW u}= QO u}vJty
x@ |Q=PoQ=@ w |RQt \}=QW p=ta= 'p=LQy x@ "CU= xOW xO=O u=Wv =Qo =w |xOW
O=H}= Ea=@ [2]'CU= nv=w} w ROQ=J} Q O=yvW}B =@ j@=]t xm pOt x@ QwmPt |xwLv
O=H}= sOa u}vJty w |w=Ut |}=yDv= |WtN |=yQovr w Q}D pw] QO C@=F VQ@

"OwW|t |QwLt |wQ}v

|Q=PoQ=@ "6
=ypOt |Q=PoQ=@ |=Q@ "CU= |]NQ}e |m}D=DU=x@W CQwYx@ =ypOt |Q=PoQ=@
x@ xHwD =@ "CU= xOW xO=iDU= AISC2005 |xt=vu}}; |O=yvW}B pmDwQB R=
CiQ CQwYx@ =yQ=@ Ovw}B Q}D Q=DiQ QO p=@ w u=H |a[wt Vv=tm C}ty=
|xQo x@ s�=k u=mtQ}}eD p=ta= =@ |Q=PoQ=@ "OW p=ta= =yxvwtv x@ |DWoQ@ w
s=Hv= Q=@ |xNQJ Qy QO R=}vOQwt pm u=QwO pwYL |=Q@ pOt CU=Q CtU

"OW

`} RwD w �1� u; |WtN Qovr w VQ@ Q=Owtv x=Qty x@ |RQt \}=QW w pOt "3 pmW
"�2� EBF ?=k l} QO pwtat |=ywQ}v

31



"""\
UwD

tOv
w}B|

=yQ}
D|

=Q@x
t=vu

}};\
@=w[

|U
QQ@"=ypOt G}=Dv "2 pwOH

l}DUqB VNQJ Ovw}B Q}D C=YNWt
u=wva xQ=tWT=U=Q@ xH}Dv

Vn(ton) Mp(t:m) Vp(ton)
AISC2005[10] �p Vult=Vn Vult(ton)

0 08 0 130 1 396 33 13 23 72 11 05 23 72 IP75-n-n-2-n 1
0 07 0 113 1 148 27 23 23 72 11 05 23 72 IP80-n-n-2-n 2
0 07 0 110 1 105 26 20 23 72 11 05 23 72 IP85-n-n-2-n 3
0 06 0 110 1 066 25 29 23 72 11 05 23 72 IP90-n-n-2-n 4
0 05 0 110 1 068 23 61 22 11 11 05 23 72 IP100-n-n-2-n 5
0 03 0 092 1 093 21 96 20 10 11 05 23 72 IP110-n-n-2-n 6
0 02 0 090 1 124 20 71 18 42 11 05 23 72 IP120-n-n-2-n 7
0 08 0 130 1 351 32 06 23 72 11 05 23 72 IP75-n-n-1-n 8
0 07 0 113 1 142 27 08 23 72 11 05 23 72 IP80-n-n-1-n 9
0 07 0 096 1 084 25 70 23 72 11 05 23 72 IP85-n-n-1-n 10
0 06 0 075 1 044 24 76 23 72 11 05 23 72 IP90-n-n-1-n 11
0 05 0 073 1 066 23 57 22 11 11 05 23 72 IP100-n-n-1-n 12
0 03 0 068 1 086 21 82 20 10 11 05 23 72 IP110-n-n-1-n 13
0 02 0 064 1 094 20 15 18 42 11 05 23 72 IP120-n-n-1-n 14
0 080 0 130 1 249 70 15 56 16 58 33 56 16 BU170-n-n-2-n 15
0 066 0 130 1 24 63 12 56 16 58 33 56 16 BU190-n-n-2-n 16
0 055 0 084 1 017 56 48 55 55 58 33 56 16 BU210-n-n-2-n 17
0 043 0 068 1 045 52 99 50 72 58 33 56 16 BU230-n-n-2-n 18
0 032 0 073 1 065 49 69 46 66 58 33 56 16 BU250-n-n-2-n 19
0 020 0 077 1 073 46 36 43 20 58 33 56 16 BU270-n-n-2-n 20
0 080 0 130 1 247 70 02 56 16 58 33 56 16 BU170-n-n-1-n 21
0 066 0 081 1 091 61 25 56 16 58 33 56 16 BU190-n-n-1-n 22
0 055 0 043 0 993 55 14 55 55 58 33 56 16 BU210-n-n-1-n 23
0 043 0 055 1 052 53 36 50 72 58 33 56 16 BU230-n-n-1-n 24
0 032 0 056 1 069 49 88 46 66 58 33 56 16 BU250-n-n-1-n 25
0 020 0 059 1 072 46 32 43 20 58 33 56 16 BU270-n-n-1-n 26
0 080 0 130 1 240 69 62 56 16 58 33 56 16 BU170-n-1L-2-n 27
0 066 0 130 1 108 62 25 56 16 58 33 56 16 BU190-n-1L-2-n 28
0 055 0 055 1 004 55 80 55 55 58 33 56 16 BU210-n-1L-2-n 29
0 043 0 069 1 043 52 88 50 72 58 33 56 16 BU230-n-1L-2-n 30
0 080 0 100 1 164 65 38 56 16 58 33 56 16 BU170-n-1L-1-n 31
0 066 0 066 1 066 59 86 56 16 58 33 56 16 BU190-n-1L-1-n 32
0 055 0 034 0 990 55 00 55 55 58 33 56 16 BU210-n-1L-1-n 33
0 043 0 051 1 045 53 01 50 72 58 33 56 16 BU230-n-1L-1-n 34
0 055 0 0419 0 992 55 09 55 55 58 33 56 16 BU210-0 5-n-1-n 35
0 055 0 0427 0 991 55 07 55 55 58 33 56 16 BU210-0 6-n-1-n 36
0 055 0 0421 0 992 55 08 55 55 58 33 56 16 BU210-0 8-n-1-n 37
0 055 0 0428 0 993 55 17 55 55 58 33 56 16 BU210-1 2-n-1-n 38
0 055 0 0432 0 996 55 31 55 55 58 33 56 16 BU210-1 4-n-1-n 39
0 055 0 0432 0 996 55 30 55 55 58 33 56 16 BU210-1 5-n-1-n 40
0 055 0 036 0 987 54 82 55 55 58 33 56 16 BU210-n-2L-1-n 41
0 055 0 059 1 007 55 94 55 55 58 33 56 16 BU210-n-1M-1-n 42
0 055 0 065 1 023 56 81 55 55 58 33 56 16 BU210-n-2M-1-n 43
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STUDYING CURRENT PROVISIONS FOR INTERMEDIATE LINKS IN EBFS 
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Abstract: 
Among different link types, short links are always considered the best alternative due to their 
better energy dissipation capacity and ductility. But, architectural limitations, in some cases, 
leave no choice other than intermediate and long links. Furthermore, the results of recent studies 
have revealed some non-conservative behavior of intermediate links, i.e. they do not satisfy the 
provisions. To investigate the validity of the current provisions for intermediate links, some 
separated link beams are modeled here, and the effect of different parameters on their 
performance are studied. The boundary conditions of models are selected so they could 
realistically reflect link behavior in a real structure. The concerned links are modeled using the 
finite element method in the ANSYS program. Verifying the modeling approach with previous 
experimental, as well as analytical, works, stiffener spacing, thickness, slenderness ration of web 
and flange, link length, section, and other significant parameters on link performance, are 
inserted in the study, and their role in link behavior are investigated. Considering the intended 
aim of the paper, monotonic loading is not suitable, and cyclic loading according to protocols 
prescribed by codes like AISC2005, ATC24, etc, were applied to the models. By analyzing 
model outputs, the hysteretic behavior of the links is extracted and the plastic rotation capacity of 
links, that is, the main parameter utilized to judge link behavior, is deduced. Also, the graphical 
outputs of models, such as displacement, and elastic and plastic strains, at different load steps, 
are used to support the results. Stiffener spacing and position (whether they are provided on one 
or two sides of the web) and the web slenderness ratio are discerned as the most effective 
parameters on the behavior of intermediate links. The current plastic rotation capacity considered 
for intermediate links is shown to be unreliable for specified length ratios of these links. Finally, 
some design suggestions have been provided for these types of link. 

 

Keywords: Link ductility, eccentrically braced frames, shear moment interaction, intermediate 
links, finite element method in steel structures 

 


