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Table. 2. Features of used concrete in both software
SIle 5 53 03 ekt iy 5 SV Dlasiie ¥ g
Steel fy(M Pa) f,(MPa) £, € £,
Tang 398 586 0/00190 0/03 0/14
Main Bars 412/1 661/9 0/00211 0/03 0/14
ST-37 240 370 0/00114 0/015 0/28

Table. 3. Features of used steel in both software

118



Qb&u 9 )U.:J.J.i r.]ats.)w

bl b wo bl ias OB (Glos ) s Sas anslis

Jlasl 2i8 5 5 by Ll 5 Jols i e anslie Y S

Force (kN)

—_ Experimental

= 60 -=== SeismoStruct

e oee Abaqus

Displacement (mm)

Fig. 12. Comparison of force-displacement envelope curves of
numerical and laboratorial composite connection under cyclic

loading

Ll 5 gwadb S Glaob Gl plrab—al 5 WY S

s
100

90 +

80 -
g 70
8 60 - N ‘.......oot'
=
B 50 4. W
3 4%
3+ i
@ 40 x

30 Py F-SCH-1ST - Abaqus

208 00000 ====- F-SCH-1ST-SeismoStruct

eeeXee F-RC-1ST- SeismoStruct
10 eesses F-RC-1ST-Abaqus
0 T T T T
0 20 40 60 80 100

Lateral Displacement(mm)

Fig. 13. Base shear-displacement curves of numerical 1 story
concrete and composite frames

)bﬁ\r}; EEISE o Jde Ll E] ‘S\AUG \iJSJ'

Fig. 14. Concrete and composite frame models in both
software

119

Jial 5 (sl Sl5le 5 dav i i pas LB Ol S e A IS

A
force or
moment
r'Kg
F, y -
_____ T 7 /
7 /
/! /
/ /
7 /
7‘ o /
/ /
7 4 >
/ / displacement
/ / or rotation
/ /
/ /
¥ /
/ /
/ /!
¥ 2 |-
i
— 1 F.
r-Ke %

Fig. 9. Defined moment- rotation curves for joint spring in
software

Glast o ISl o o 5 AT Jlasl Ol ss N S

Fig. 10. Rotation of numerical and laboratorial connection
under cyclic loading

Ll Jlasl plrals = 58 G teed Slagove N SS
Gl a5l cos ew 5 AL

Force (kN)

Experimental

= =  Numerical

80 Displacement (mm)

Fig. 11. Force-displacement hysteresis curves of numerical
and laboratorial composite connection under cyclic loading



Qb&w B )U:;.J..i} V.lalSJw

bl b wo bl ias OB (Glos ) s Sas anslis

sl bl OF 51 ki 5550 LB &S (ol o3l OO (V0) IS5 s
fb"';‘ Sl ol wjf J]a.n BRI RGN WP PO ARG
3 b slal (&) s 5o Voojled e SB )
el o S5 hale 5 o gl s [ K55 e s
5t B gledde S8 spse o 45 ) i wlia
VsVt ol il el 2l ik S -dles S Ll
5 Ldd giledde SeismoStruct 53l 5wl ler wib

b 813 e ks J 5 Ll i il (S0 o

0ud (o) 2 B saglall Blarie F Joux

Beam Column
Dimensions Dimensions  story  Frame
(mm) (mm)
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F-RC-4St
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500x500 500x500 1-2
450x450 450x450 3-5 F-RC-7St
400x350 350x350 6-7
550x550 550x550 1-2
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F-RC-10St
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400x400 450x450 9-10
*P(G350x8-180x12 400x400 1-2 F.SCH-
4St
YV.
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Table .4. Features of studied frames elements
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Table. 6. Ductility of concrete and composite frames
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Abstract:

In recent years, composite frames that are consist of reinforced concrete column and steel beam, have been
attended by researchers due to their economic efficiency as well as their effect on improving the behavior of
tall structures. Previous studies have shown that the most important issue in these frames is their
connections. Moment connections of such frames are through-beam-type and through-column-type
connections. Details of these connections should be in such a way that prevent the formation of plastic hinge
in panel zone, and besides, has adequate ductility. Most studies, so far, have been done on the details of
through-beam-type and little researches have been done on the plans of through-column-type connection. In
this study, amount of the effect of proposed composite connection consist of through-reinforced concrete
column and attached steel beam with peripheral diaphragms and inter plates, on the improvement of the
behavior of composite moment frames than conventional concrete frames has been investigated that the
sample of this connection has been made and tested, laboratorial, by the authors. The survey has been
conducted on the amount of displacement and drift of frame’s stories and also on the loading capacity,
ductility and energy absorption of frames. For this purpose, firstly, a composite frame of one story-one span
with the proposed connection has been modeled by two finite elements softwares called Abaqus and
SeismoStruct and the displacement control has been analysed under pushover lateral loading, and its results
have been compared with the results of reference concrete frame. To ensure of the accuracy of the modeling
that has been done, load-displacement curve that is the resultant of the connection model of Abaqus and
SeismoStruct, has been compared with experimental results. Then, three concrete frames and three
composite moment frames with four, seven and ten stories, with four 5-meters spans, 3 meters in height of
each story, that had been selected from the meddle frame of a construction with dimensions of 20 meters by
20 meters in plan, and had been designed for area with high seismic risk, were modeled by SeismoStruct
software, and were analysed under mentioned loading. The results showed appropriate performance of
composite moment frames which are consist of mentioned connection, especially in frames with high
number of stories. In this study, the drift of the frame and the relative drift of stories, have been reduced in
composite moment frames than conventional concrete frames. Moreover, using the proposed composite
connections in composite frames has resulted in the increase of the loading capacity of the frame so that the
maximum of force that is tolerated by composite frames with 1,4,7 and 10 stories has been increased,
respectively, by 59%, 49%, 67% and 46% than concrete frames. In addition, ductility of composite frames
with 1,4,7 and 10 stories has been increased, respectively, by 65%, 51%, 37% and 30% than concrete frames
with similar number of stories. The results have indicated the increase in initial and final stiffness of
composite frames than concrete frames, in average, by 62% and 10%, respectively. Furthermore, a 116%
increase in the energy absorption of composite frames than concrete frames has been observed.

Keywords: Composite frame, Proposed composite joint, Loading capacity, Ductility, Stiffness.
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