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hqN CyH QO |oQR@ |=y=]N O=H}= Ea=@ ẁ[wt u}= "CU= xOW Q_vhQY
"OwW|t VwQ u}= =@ xOW|L=Q] Cq=YD= |Q}PBO=tDa= sOa w |L=Q] QO u=v}t]=
x@ xOQ=w |WWm VvD |x@U=Lt |=Q@ OwW|t O=yvW}B 'VwQ u}= KqY= CyH
Cr=L u}= QO "�17 pmW� OwW xO=iDU= �W R=QD� I}B OwN R=QD R= 'swU h}OQ I}B
x@U=Lt �6 R= QDtm |}=]N =@ =Q I}B h}OQ u}= x@ xOQ=w Xr=N VWm u=wD|t
?} Q[ l} uOQmOQ=w =@ 'swO h}OQ |=yI}B x@ xOQ=w VWm |x@U=Lt |=Q@ "OQm
u}= OwN R=QD R= 'Q}D u=H jQw |oOvvmCNU C}Y=N QF= p=ta= |=Q@ VvD V}=Ri=
u}= 'l} QDt=Q=B p}rLD G}=Dv T=U=Q@ "�R R=QD� OwW xO=iDU= pO=at `]kt QO =yI}B

"OwW|t O=yvW}B swO h}OQ |=yI}B |=Q@ �0 VvD V}=Ri= ?} Q[

�0 = 1 13 (15)

f 0t2 = f 0t � �0 (16)

uDiQoQ_vQO uwO@ swO h}OQ I}B Xr=N |WWm VvD f 0t2 '16 w 15 |=yx]@=Q QO
QO �R R=QD� swO h}OQ I}B R=QD QO xOWx@U=Lt VvD f 0t w uOW|tQy= |=ywQ}v QF=
Xr=N |WWm VvD u=wD|t 'jwi |=yR=QD QO VvD p=ta= =@ "CU= pO=at `]kt
"OQm x@U=Lt =Q uOW|tQy= |xO}OB uDiQoQ_vQO uwO@ |HQ=N |Q=PoQ=@ R= pY=L
R= u=wD|t |R=QD Qy QO xOWKqY= pO=at `]kt VwQ QO VvD |x@U=Lt |=Q@
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|U=tD VvD `} RwD |xU}=kt =@ "OQm Q_vhQY uOW|tQy= |=ywQ}v QF= R= |]}=QW
uDiQopO=at w 'T w Q=OQ}oxt}v '|rYit Cq=YD= QO uOW|tQy= |xO}OB R= pY=L
?} Q[ 'Q}eDt p=@ Ct=N[ =@ |QBU =@ Q=OQ}oxt}v Cq=YD= QO jQw |WWm |x}L=v
u}= QO swO h}OQ |=yI}B |=Q@ 0 5 w swU h}OQ |=yI}B |=Q@ 1 25 |UOvy
'xDi=}Ow@y@ VwQ =@ uOW|tQy= |=ywQ}v |x@U=Lt QO "CU= xOW O=yvW}B Cq=YD=
xOW|iQat Cq=YD= QO =ywQ}v u}= |v}@V}B QO �5 OwOL QO |}=]N |xv}W}@
x@ R=}v sOa w R=}v u=wD|t 'xDi=}Ow@y@ VwQ R= xO=iDU= =@ u}vJty "CU= xOW OQw;Q@
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VwQ l} 'uOW|tQy= |=ywQ}v j}kO Q=Okt uDW=OCUO QO =@ "CU= xOW |UQQ@
x�=Q= R=Ht Ctw=kt |xiUri =@ w pO=at `]kt VwQ |=v@tQ@ xOWKqY= |L=Q]

"CU= xOW
'OwOLt |=RH= |=ypOt =@ |O=yvW}B |xOWKqY= VwQ CkO |@=} RQ= =@
G}=Dv xm OwW O}m -=D O}=@ xD@r= "CU= xOW pY=L |L=Q] |=]N QO Vy=m �22
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"CU= xO=iDU= p@=k Rwvy =yxt=vu}};
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=}vwo Cr=L wO QO |}=yDv= jQw =@ |J}B Q=OQ}oxt}v Cq=YD= Q=DiQ 'Q=DWwv u}= QO
CkO 'Cq=YD= OwOLt |=RH= |=ypOt O=H}= R= Oa@ "CU= xOW |UQQ@ |} wv=R w
|=ypOt |=]N |xv}W}@ w|@=} RQ=|y=oW}=tR; G}=Dv R= xO=iDU= =@|}xv=}=Q |=ypOt
Cq=YD= l} QDt=Q=B p}rLD =@ "CU= xOW OQw;Q@ �8 OwOL xOWO=H}= OwOLt u=tr=
u} QDsyt R= |m} "CU= xOW |}=U=vW p=YD= Q=DiQ QO QF-wt syt pt=wa 'Q=OQ}oxt}v
QO u; x@ xHwDsOa xm CU= uOW|tQy= |xO}OB 'p=YD= Q=DiQ QO QF-wt |=yQDt=Q=B
|x@U=Lt |=Q@ "OwW|t C=@U=Lt QO |}=y=]N O=H}= Ea=@ |L=Q] |xrLQt
VwQ |UQQ@ =@ "OQ=O OwHw |@ QHD VwQ wO T Cq=YD= QO uOW|tQy= |=ywQ}v
|xU}=kt QO C}tU= VwQ |D=@U=Lt |=]N u=R}t 'AISC w C}tU= |D=@U=Lt
u=R}t w CU= OYQO 160 |r= 80 'OwOLt |=RH= |R=UpOt G}=Dv =@ |OOa
jQw =@ Cq=YD= QO swO VwQ QO "CU= p=YD= jQw C}@rY x@ xDU@=w =]N u}=
s}_vD |xwLv x@ uOQ@|B Qw_vtx@ "CU= xOW OQw;Q@ �40 OwOL QO =]N '?rYxt}v
w O=H}= Q}eDt |=yjQw Ct=N[ =@ T Cq=YD= R= |}=ypOt 'AISC |Ov@pwtQi
Cq=YD= u}= CUmW sR}v=mt |UQQ@ =@ "CU= xDiQo Q=Qk l} QDt=Q=B p}rLD CLD
u=R}t xm CU= xOW pY=L xH}Dv u}= 'u; QO uOW|tQy= |=ywQ}v Q}F-=D |@=} RQ= w
C}@rY Vy=m =@ w OQ=O p=YD= jQw C}@rY =@ s}kDUt |x]@=Q uOW|tQy= |=ywQ}v
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|HQ=N |=ywQ}v R= |D@=F ?} Q[ 'xOWO=H}= uOW|tQy= |=ywQ}v Q=Okt 'sQv |r}N

=yCWwv=B
1. American institute of steel construction
2. metal building manufacturers association

�References� `@=vt
1. Simoes-Da-Silva, L.; lima, L.; Vellasco, P.; De Andrade,

S. and De Castro, R.A. \Nonlinear dynamic analysis of
steel portal frames with semi-rigid connections", Engi-
neering Structures, 30(9), pp. 2566-2579 (2008).

2. Mirghaderi, S.R. and Dehghani Renani, M. \The rigid
seismic connection of continuous beams to column",
Journal of Constructional Steel Research, 64 (12), pp.
1516-1529 (2008).

3. Pirmoz, A.; Seyed Khoei, A.; Mohammadrezapour, E.
and Saedi Daryan, A. \Moment-rotation behavior of
bolted top-seat angle connections", Journal of Construc-
tional Steel Research, 65, pp. 973-984 (2009).

4. Dubina, D. and Stratan, A. \Behavior of welded con-
nections of moment resisting frames beam-to-column
joints", Engineering Structures, 24(11), pp. 1431-1440
(2002).

5. Krishnamurthy, N. \Modeling and prediction of steel
bolted connection behavior", Computers & Structures,
11(2), pp. 75-82 (1980).

6. Bahaari, M.R. and Sherburne Archibald, N. \Behavior of
eight-bolt large capacity end-plate connections", Com-
puters & Structures, 77(3), pp. 315-325 (2000).

7. Wheeler, A.T.; Clarke, M.J. and Hancock, G.J. \FE
modeling of four-bolt, tubular moment end-plate con-
nections", Journal of Structural Engineering, ASCE,
126(7), pp. 816-822 (2000).

8. Urbonas, K. and Daniunas, A. \Behavior of semi-rigid
steel beam-to-beam joints under bending and axial
forces", Journal of Construction Steel Research, 62(12),
pp. 1244-1249 (2006).

9. Simoes-da-Silva, L.; lima, L.; Vellasco, P. and De An-
drade, S. \Experimental behavior of end-plate beam to
column joints under bending and axial force", Eccs Tech-
nical Committee 10 \connections" twg10.2, Department
of Civil Engineering, University of Coimbra (2001).

10. Urbonas, K. and Daniunas, A. \Analysis of the steel
frames with the semi-rigid beam-to-beam and beam-to-
column knee joints under bending and axial forces", En-
gineering Structures, Article in press (2008).

11. Chakhari, J.; Daidi�e, A.; Chaiba, Z. and Guillot, J. \Nu-
merical model for two-bolted joints subjected to com-

12



"""w
QwBG

Qi=[
QOt

Lt
'xO=

Ru}
UL

hU
w}

pressive loading", Finite Elements in Analysis and De-
sign, 44, pp. 162-173 (2008).

12. Al-Khatab, Z. and Boucha�r, A., \Analysis of a bolted
t-stub strengthened by backing-plates with regard to Eu-
rocode 3", Journal of Constructional Steel Research, 63,
pp. 1603-1615 (2007).

13. Feng, F.; Dennis, L. and Jianqiao Y. \Parametric study
of semi-rigid composite connections with 3-D �nite ele-
ment approach", Engineering Structures, 29(6), pp. 888-
898 (2007).

14. An American National Standard, ANSI/AISC 360-05,
\speci�cation for structural steel buildings" (2005).

15. American Institute of Steel Construction, \Manual of
steel construction, load and resistance factor design",
Connections, 2, Chicago (2000).

16. Abaqus Element Reference, Abaqus Documentation, On-
line help (2009).

17. Gir~ao Coelho, A.M. and Bijlaard, F.S.K. \Experimen-
tal behaviour of high strength steel end-plate connec-
tions", Journal of Constructional Steel Research, 63, pp.
1228-1240 (2007).

18. Faella, C.; Piluso, V. and Rizzano, G. \Structural steel
semi rigid connections: Theory, design and software",
CRC press, Florida, pp. 505-512 (2000).

19. Smith, J.C., Structural Steel Design LRFD Approach,
North Carolina State University, Wiley Inc (1991).

20. Farajpour, M.R. \E�ect of beam to column connections
on siesmic and static response of steel frames", MSC
thesis (2009).

13


