
�13
97

u=DU
@=D�

'h}
QWu

=Qta
|U

Ovyt
12

�3
"X

'2/
1|

xQ=t
W'

34
�2

|xQ
wO

O
ri

gi
na

l A
rt

ic
leuwDU � Z} Qa Q}D |Q=vm Cq=YD= Q=DiQ

C@Uv Q}D QwLt C} RmQt R= GwQN =@ KrUt uD@
uwDU QwLt x@

�OWQ= |U=vWQ� |wHWv=O� |OQmyO |t}kt sF}t
�O=DU=� �|t}vUD |raU=@a

TQOt C}@ QD x=oWv=O 'CU} R \}Lt w u=Qta |UOvyt |xOmWv=O
�Q=}O=DU=� |Qk=@=RQ}t =Q=U

OvQB OL=w '|tqU= O=R; x=oWv=O 'u=Qta |UOvyt |xOmWv=O

Z} Qa Q}D Cq=YD= |}xRQr Q=DiQ |xv}tR QO |yHwD p@=k C=ar=]t 'Q}N= |=yxyO |] QO
Q}D Cq=YD= Q=DiQ uwt=Q}B |D=ar=]t 'u}= OwHw =@ "CU= xOW s=Hv= KrUt uD@ uwDU �

xOWv s=Hv= uwDU QwLt x@ C@Uv Q}D QwLt C} RmQt R= GwQN =@ KrUt uD@ uwDU � Z} Qa
|Dq=YD= |OOa |UQQ@ x@ 'xOWV}=tR; |=yxvwtv R= xO=iDU= =@ 'Q[=L Q=DWwv QO "CU=

|@v=H |@Uv u=mtQ}}eD � Q=@ |=y|vLvt "CU= xOW xDN=OQB QwmPt Cq=YD= x@=Wt
"OvyO|t u=Wv |y=oW}=tR; G}=Dv =@ |}q=@ j=@]v= '|OOa |=yp}rLD R= xOt; CUOx@

� Q=@ Q=Owtv Ci= ?@U 'C} RmQt R= GwQN V}=Ri= xm CU= u; Qou=}@ pY=L G}=Dv
uwDU QwLt R= Q}D QwLt C} RmQt R= GwQN xm |OQ=wt QO w OwW|t |@v=H |@Uv u=mtQ}}eD
Ctw=kt Vy=m Q=Okt 'OW=@ �5 |@v=H |@Uv u=mtQ}}eD w OUQ|t OwN |xv}W}@ Q=Okt x@
?QNt QF= 'uwDU ZQa x@ Q}D ZQa C@Uv V}=Ri= =@ 'u}= Q@ xwqa "OwW|t �12 8 Q@=Q@

"Ow@ Oy=wN QDW}@ p=YD= Q=DiQ QO uwDU QwLt R= Q}D QwLt C} RmQt R= GwQN

meysam.moghimi@modares.ac.ir
tasnimi@modares.ac.ir
sara mirzabagheri@yahoo.com

GwQN 'OwOLt <=RH= p}rLD '|Q=vm p=YD= 'Z} Qa Q}D 'KrUt uD@ %|O}rm u=oS=w
"C} RmQt R=

xtOkt "1
'=yuwDU CN=U |=yxv} Ry 'OwW|t u=tDN=U |rm `=iDQ= Vy=m ?Hwt xmv}= Q@
xmv}= p}rO x@ u}vJty "O=O Oy=wN Vy=m =Q Kr=Yt Q}=U w =yQwUv=U; '=yQ=w}O
QO 'OvQw;|t sy=Qi |QDW}@ O}O |=[i |rwtat |=yQ}D x@ C@Uv Z} Qa |=yQ}D
|}xR=U sDU}U Qo = 'p=Ft u=wvax@ "OvQ=O Q=Qk |rN=O u=L=Q] w u=Q=tat xHwD uwv=m
|x} w=R Z} Qa Q}D R= xO=iDU= =@ u=wD|t 'OW=@ |}xW}W |HQ=N |=tv =@ |v=tDN=U
'O}WN@ <=kDQ= =Q |HQ=N O}O |xQ_vt xH}Dv QO w OQm sy=Qi u=vm =U |=Q@ |QDW}@ O}O
[1]"CU= xOW xO=iDU= uB=S QO `iDQt |=yu=tDN=U CN=U |=Q@ QwmPt |oS} w R= xm
w |@v=H |DNU Ovv=t |}=y|DU=m 'Z} Qa Q}D =@ |=y?=k xm CU= QmP u=}=W
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(Tall) |O}OH |WJ}B Qovr O}=@ p=YD= |L=Q] |=Q@ u}=Q@=v@ "Ov=xOW xO=O u=Wv
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|=yxvwtv |=Q@ uD@ |@=QN O=H}= |xwLv QOC} RmQt R= GwQN QF= |UQQ@ Qw_vt x@
|@v=H |@Uv u=mtQ}}eD QO uD@ |WWm CQ=UN QwDv=m p}rLD G}=Dv R= 'hrDNt
|xvwtv hrDNt Cq=L QO xOWO=H}= CQ=UN 'xvwtv u=wva x@ w OW xO=iDU= �5

"CU= xOW x�=Q= 13 |r= 8 |=ypmW QO EWB2
R= GwQN V}=Ri= =@ 'OwW|t xOy=Wt 13 |r= 8 |=ypmW QO xm xvwou=ty
OwW|t O=H}= uwDU QO |QDW}@ CQ=UN 'uwDU � Z} Qa Q}D |=yxvwtv QO C} RmQt
QHvt |i=[= VJ}B u}= "CU= C} RmQt R= GwQN R= |W=v |i=[= VJ}B p}rO x@ xm
CQ=UN xH}Dv QO w OwW|t OwHwt |=yVvD x@ |WWm |=yVvD uOW xi=[= x@
|QDW}@ |WJ}B |wQ}v 'C} RmQt R= GwQN V}=Ri= =@ u}vJty "OwW|t O=H}= |QDW}@
OvwW|t RmQtDt|[Qa Q}D hQ]l} QO QwmPt |=ywQ}v w OwW|t OQ=w|[Qa Q}D x@
w OwW|t O=H}= |[Qa Q}D QO |QDW}@ |WWm |=yVvD |r@k Cr=L x@=Wt xm

"OwW|t uwDU Q=vm Q}D R= |WN@ QO QDW}@ CQ=UN x@ QHvt

uwDU VQ@ Q@ C} RmQt R= GwQN QF= "1"7
C}iQ_ |=yQ=Owtv?r=k QO xOWx�=Q= Cq=YD= QO uwDU VQ@ QOC} RmQt R= GwQN QF=
OwW|t xOy=Wt 19 |r= 14 |=ypmW QO �|@Uv u=mtQ}}eD � VQ@ =} |@v=HQ=@�
Vy=m uwDU QO xOWO=H}= |WQ@ |wQ}v 'C} RmQt R= GwQN V}=Ri= =@ =yu; j@=]t xm
uwDU x@ xm CU= |i=[= VJ}B QF= QO xOWO=H}= CQ=UN R= |W=v xm O@=}|t
ẁtHt Vy=m |xOvyOu=Wv 'uwDU |x}=B VQ@ u=R}t Vy=m u}vJty "OwW|t OQ=w

OwW|t O=H}= Q}D |=yOQor}t QO |@v=H |@Uv u=mtQ}}eD Qy QO xm CU= |}=ywQ}v
pwOH QO "O@=}|t Vy=m QwmPt |=ywQ}v ẁtHt 'C} RmQt R= GwQN V}=Ri= =@ xm

"EWB2 |xvwtv �5 |@v=H |@Uv u=mtQ}}eD QO uD@ CQ=UN QwDv=m "8 pmW

"EWB2a |xvwtv �5 |@v=H |@Uv u=mtQ}}eD QO uD@ CQ=UN QwDv=m "9 pmW
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|xvwtv hrDNt Cq=L '|@v=H |@Uv u=mtQ}}eD � uwDU VQ@ Q=Owtv "17 pmW
"EWB4

|xvwtv hrDNt Cq=L '|@v=H |@Uv u=mtQ}}eD � uwDU VQ@ Q=Owtv "18 pmW
"EWB5

|xvwtv hrDNt Cq=L '|@v=H |@Uv u=mtQ}}eD � uwDU VQ@ Q=Owtv "19 pmW
"EWB6

VQ@ Vy=m QO uwDU ZQa x@ Q}D ZQa C@Uv QF= |UQQ@ "2"7
hrDNt |=yC} RmQt R= GwQN QO uwDU |x}=B

uwDU x@ Q}D ZQa C@Uv =@ |}=yxvwtv 'uwDU x@ Q}D ZQa C@Uv QF= |UQQ@ |=Q@
'uwDU x@ Q}D ZQa C@Uv uOW O=} R =@ xm OW xOy=Wt w |R=UpOt hrDNt

|xvwtv hrDNt Cq=L '|@v=H |@Uv u=mtQ}}eD � uwDU VQ@ Q=Owtv "14 pmW
"EWB1

|xvwtv hrDNt Cq=L '|@v=H |@Uv u=mtQ}}eD � uwDU VQ@ Q=Owtv "15 pmW
"EWB2

|xvwtv hrDNt Cq=L '|@v=H |@Uv u=mtQ}}eD � uwDU VQ@ Q=Owtv "16 pmW
"EWB3

|@v=H |@Uv u=mtQ}}eD QO uwDU |x}=B VQ@ u=R}t QO C} RmQt R= GwQN QF= '5
uwDU |x}=B VQ@ u=R}t C} RmQt R= GwQN V}=Ri= =@ "CU= xOW x�=Q= =yxvwtv �5
p=YD= QO x}=B VQ@ Vy=m 'xvwtv u=wva x@ "O@=}|t Vy=m hrDNt |=yxvwtv QO
xO}UQ �12 8 x@ uwDU QwLt R= Q}D QwLt C} RmQt R= GwQN |xv}W}@ QO EWB2

"CU=
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2/
1|

xQ=t
W'

34
�2

|xQ
wO'

�13
97

u=DU
@=D�

h}
QW

u=Qt
a|

UOv
yt ZQa x@ Q}D ZQa C@Uv QDt=Q=B |=Q@ |UQQ@OQwt |=yxvwtv C=YNWt "6 pwOH

"uwDU
x@ Q}D ZQa C@Uv ZQa xvwtv

(bwb=bc) uwDU ZQa (bc) uwDU (bwb) Q}D
1 75 40 70 EWB1
2 25 40 90 EWB2
1 8 50 90 EWB3

|iQ] R= "Ovvm|t ptLD |QDtm |Q}tN VvQm C}=yv QO QwmPt |=yOQor}t 'xwqa x@
|QD|v=QL@ C}a[w Q}D |HQ=N VN@ |=yOQor}t 'C} RmQt R= GwQN V}=Ri= =@
|@Uv u=mtQ}}eD � uwDU |x}=B VQ@ |vLvt QDW}@ Ci= Ea=@ u}= w Ovvm|t =O}B
pwOH QO "OwW|t QDW}@ uwDU ZQa x@ Q}D ZQa C@Uv =@ |=yxvwtv |@v=H
xOW x�=Q= �5 |@v=H |@Uv u=mtQ}}eD QO uwDU |x}=B VQ@ Vy=m OYQO '6

"CU=
x@ C@Uv |QDW}@ uwDU ZQa x@ Q}D ZQa C@Uv xm EWB2 |xvwtv QO
|@v=H |@Uv u=mtQ}}eD QO uwDU |x}=B VQ@ 'OQ=O EWB3 w EWB1 |=yxvwtv
GQ=N xm |}=yOQor}t =Q} R "CW=O Oy=wN Qo}O |xvwtv wO x@C@Uv |QDW}@Ci= �5
|oOWQwYLt xH}Dv QO w OvQ=O uwDU R= |QDW}@ |xrY=i 'Ov=`k=w p=YD= |xDUy
QO x}=B VQ@ Ci= Ea=@ u}= xm Ovvm|t x@ QHD |QDtm |Q}tN VvQm w OvQ=O |QDtm

"OwW|t uwDU

|Q}oxH}Dv "8
GwQN =@ KrUt uD@ uwDU � Z} Qa Q}D |Q=vm Cq=YD= Q=DiQ |UQQ@ R= pY=L G}=Dv
u=wva =@ =Hv}= QO xm |@v=H Q=@ CLD uwDU QwLt x@ C@Uv Q}D QwLt C} RmQt R=

%CU= KQW u}= x@ 'CU= xOW QmP �C} RmQt R= GwQN� |xOWxYqN
'OwW|t uwDU QO |i=[= VJ}B O=H}= ?@U C} RmQt R= GwQN xmv}= x@ xHwD =@ "1
|W=vVJ}B w |}xRQr |Q=PoQ=@CLDVJ}B ẁtHt T=U=Q@ uwDU |L=Q] O}=@

"OwW s=Hv= C} RmQt R= GwQN R=
CQ=UNVJ}B u}= QF= "OwW|tVJ}BV}=Ri=?HwtC} RmQt R= GwQNV}=Ri= "2
|xDUy GQ=N QO |QDW}@ |=yOQor}t xm Q}D R= CtU u; QO |QDW}@ w RmQtDt

"Ovm|t OQ=w 'OvQ=O Q=Qk p=YD=
Q=JO |@v=H |@Uv u=mtQ}}eD � uwDU VQ@ Q=Owtv 'C} RmQt R= GwQN V}=Ri= =@ "3
ZQa C@Uv u} QDW}@ xm |}xvwtv |=Q@ Ci= u}= u=R}t "OwW|t |QDW}@ Ci=
�12 8 x@ C} RmQt R= GwQN |xv}W}@ =@ Q_=vDt 'OQ=O =Q uwDU ZQa x@ Q}D
w u; QO |i=[= VJ}B p}rO x@ uwDU |@=QN R= |W=v Ci= u}= "CU= xO}UQ
Qw@a p=YD= |xDUy GQ=N R= xm CU= |}=yOQor}t QO QDtm |Q}tN VvQm O=H}=

"Ovvm|t
GQ=N xm Q}D R= |}=yOQor}t 'uwDU ZQa x@ Q}D ZQa C@Uv V}=Ri= =@ "4
O}OW Vy=m ?Hwt w OvUQ|t s}rUD x@ Q}N-=D =@ 'OvQ}o|t Q=Qk p=YD= |xDUy
QO xm OW xOy=Wt xwqa x@ "OvwW|t QwmPt |=yOQor}t QO |oOWQwYLt
VQ@ Ci= 'CU= QDW}@ =yu; QO uwDU ZQa x@ Q}D ZQa C@Uv xm |Dq=YD=

"CU= QDW}@ 'u=Um} C} RmQt R= GwQN |=yC@Uv QO x}=B

QO hrDNt |=yC} RmQt R= GwQN QO uwDU |x}=B VQ@ Vy=m OYQO "5 pwOH
"�5 |@v=H |@Uv u=mtQ}}eD

VQ@ Vy=m OYQO C} RmQt R= GwQN xvwtvuwDU |x}=B (e=a)

�3 0 33
EWB1�5 4 0 66

�7 8 1

�2 6 0 2

EWB2
�4 5 0 4
�7 5 0 6
�10 4 0 8
�12 8 1

�1 9 0 25
EWB3�4 4 0 5

�6 5 0 75
�9 4 1

�1 1 0 25
EWB4�2 5 0 5

�6 25 0 75
�7 9 1

�2 7 0 2

EWB5�5 1 0 4
�7 3 0 6
�9 7 0 8
�11 1 1

�3 9 0 25

EWB6�4 6 0 5
�6 7 0 75
�8 5 1

w OvUQ|t s}rUD x@ Q}N-=D =@ 'OvQ=O Q=Qk p=YD= |xDUy GQ=N QO xm |}=yOQor}t
|=yxvwtv Q=DiQ |xU}=kt 'Q[=LVN@ QO "CU= umtt|DNU =@ =yu; Q=yt u}vJty
6 pwOH QO =yu; C=YNWt xmCU= xDiQo CQwY EWB3 w EWB2 'EWB1
V}=Ri= =@ 'OwW|t xOy=Wt 16 |r= 14 |=ypmW QO xm Qw]u=ty "CU= xOW x�=Q=
|@Uv |=yu=mtQ}}eD QO XwYN x@ uwDU |x}=B VQ@ u=R}t 'C} RmQt R= GwQN

"O@=}|t Vy=m q=@ |@v=H
ZQa x@ Q}D ZQa C@Uv V}=Ri= =@ xm OQm xHwD xDmv u}= x@ O}=@ u}vJty
'xH}Dv QO w OQ}o|t Q=Qk p=YD= |xDUy GQ=N QO Q}D ZQa R= |QDW}@ VN@ 'uwDU
"OvUQ|t s}rUD x@ |QDq=@ |@v=H |@Uv u=mtQ}}eD QO Q}D |HQ=N VN@ |=yOQor}t

11



"""u
wDU

�Z
}Qa

Q}D|
Q=vm

Cq
=YD

=Q=D
iQ

�References� `@=vt
1. Quintero-Febres, C.G. and Wight, J.K. \Investigation on

the seismic behavior of RC interior wide beam-column
connections", PhD Thesis, Department of Civil Engi-
neering, University of Michigan (1997).

2. ACI, \ACI-ASCE committee 352", Recommendations
for Design of Beam-Column Joints in Monolithic Rein-
forced Concrete Structures, American Concrete Institue,
Detroit, USA (2002).

3. Hatamoto, H., Bessho, S. and Matsuzaki, Y. \Rein-
forced concrete wide-beam-to-column subassemblages
subjected to lateral load", ACI Special Publication, 123,
pp. 291-316 (1991).

4. Gentry, T.R. \Reinforced concrete wide beam-column
connections under earthquake-type loading", PhD The-
sis, Department of Civil Engineering, University of
Michigan (1992).

5. LaFave, J.M. and Wight, J.K. \Reinforced concrete ex-
terior wide beam-column-slab connections subjected to
lateral earthquake loading", ACI Structural Journal,
96(4), pp. 577-588 (1999).

6. Benavent Climent, A. \Shaking table tests of reinforced
concrete wide beam-column connections", Earthquake
Engineering & Structural Dynamics, 34(15), pp. 1833-
1839 (2005).

7. Benavent-Climent, A. \Seismic behavior of RC wide
beam-column connections under dynamic loading",
Journal of earthquake engineering, 11(4), pp. 493-511
(2007).

8. Benavent-Climent, A. \In
uence of hysteretic dampers
on the seismic response of reinforced concrete wide
beam-column connections", Engineering Structures,
28(4), pp. 580-592 (2006).

9. Benavent-Climent, A., Cahis, X. and Zahran, R. \Ex-
terior wide beam-column connections in existing RC
frames subjected to lateral earthquake loads", Engineer-
ing Structures, 31(7), pp. 1414-1424 (2009).

10. Li, B. and Kulkarni, S.A. \Seismic behavior of reinforced
concrete exterior wide beam-column joints", Journal of
Structural Engineering, 136(1), pp. 26-36 (2009).

11. Luk, S.H. and Kuang, J.S. \Seismic behaviour of RC ex-
terior wide beam-column joints", Proceeding of the 15th
World Conference on Earthquake Engineering, Lisbon,
Portugal (2012).

12. Elsouri, A.M. and Harajli, M.H. \Seismic response of ex-
terior RC wide beam-narrow column joints: Earthquake-
resistant versus as-built joints", Engineering Structures,
57, pp. 394-405 (2013).

13. Fadwa, I., Tasnimi, A.A., Nazih, E. and Mirzabagheri,
S. \Reinforced concrete wide and conventional beam-
column connections subjected to lateral load", Engineer-
ing Structures, 76, pp. 34-48 (2014).

14. Elsoury, A.M. and Harajli, M.H. \Interior RC wide
beam-narrow column joints: Potential for improving seis-
mic resistance", Engineering Structures, 99, pp. 42-55
(2015).

15. Mirzabagheri, S. and Tasnimi, A.A. \Reinforced con-
crete roof exterior wide and conventional beam-column
joints under lateral load", The Structural Design of Tall
and Special Buildings, 25(9), pp. 397-411 (2016).

16. Mirzabagheri, S., Tasnimi, A.A. and Soltani Moham-
madi, M. \Behavior of interior RC wide and conventional
beam-column roof joints under cyclic load", Engineering
Structures, 111, pp. 333-344 (2016).

17. American Society for Testing and Materials (ASTM).,
ASTM-E2126, Concrete Structures Standard, Part
1,The Design of Concrete Structures Standards (1995).

18. Hibbitt, Karlsson, & Sorensen, \Finite element analysis
program with emphasis on advanced linear and nonlinear
structural engineering and heat transfer applications",
ABAQUS 6.11, Standard user's Manual, 1 (2001).

19. Shima, H., Chou, L. and Okamura, H. \Micro and macro
models for bond behavior in reinforced concrete", J. Fac-
ulty Eng., University of Tokyo (B), 39(2), pp. 133-194
(1987).

20. Maekawa, K., Okamura, H. and Pimanmas, A., Non-
Linear Mechanics of Reinforced Concrete, CRC Press
(2003).

12




