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2. Reinforced Concrete column Steel beam
3. Additional Band Plate
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Fig. 3. Maghiﬁed view of connection
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Fig. 4. Assumed concrete stress-strain curve
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Table 2.Concrete damage model parameters
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Specimen

0.78 399 509 20% 9 428 14.5 190 4.5 405 CFT1
0.98 497 509 20% 9 428 14.5 190 6.5 405 CFT2
1.16 592 509 20% 9 428 14.5 190 8.5 405 CFT3
1.09 497 456 20% 9 428 12.5 190 6.5 405 CFT4
0.89 497 561 20% 9 428 16.5 190 6.5 405 CFT5
1.04 497 477  20% 7 428 14.5 190 6.5 405 CFT6
0.93 502 540 20% 11 428 14.5 190 6.5 405 CFT7
1.35 686 509 20% 9 428 14.5 190 4.5 505 CFT8
1.65 841 509 20% 9 428 14.5 190 6.5 505 CFT9
1.95 993 509 20% 9 428 14.5 190 8.5 505 CFT10
1.84 841 456  20% 9 428 12.5 190 6.5 505 CFT11
1.50 841 561 20% 9 428 16.5 190 6.5 505 CFT12
1.76 841 477 20% 7 428 14.5 190 6.5 505 CFT13
1.56 841 540 20% 11 428 14.5 190 6.5 505 CFT14

Table 3. Geometries and strengths of beam and column in specimens studied in this paper
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Table 4. Cyclic loading pattern based on drift ratio
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Table 5. Energy dissipated in last cycle of specified specimens
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Fig. 20. A typical hysteresis loop showing elastic and inelastic
energy absorption
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Table 6. Energy dissipated in last cycle of specified specimens
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Abstract

Concrete Filled Tubes (CFT) have been proposed and used as suitable sections for columns. Main benefits of
using CFT columns include optimum use of concrete in compression and steel in tension, better protection of
columns against fire and ease of construction due to using column steel shell as temporary load bearing
element. The main drawback of using CFT is difficulty of providing suitable beam column connections in
moment frames. The problem arises from lack of access to internal space of steel tube to install the required
continuity plates and any shell reinforcements. Several proposals have been presented by researchers to
create the required bond between steel beam and CFT column through methods such as collar stiffener
plates, embedded horizontal rebars connected to beam flanges and through column continuous beams. In
order to encourage designers and builders to use CFT columns and take advantage of their benefits, it is
necessary to solve the problems of proposed connections to reach at reliable and effective connections. From
the review of the previous researches, it appears that the connection of continuous steel beam and CFT
column is a suitable option to provide the connection of beam and column in composite bending frames.
However, in order to design a connection in a real structure or to design laboratory specimens, it is necessary
to make a suitable choice among countless combinations of geometric parameters and dimensions of the
connection, based on the structural characteristics of the connection resulting from these parameters. While
final solution cannot be determined without consideration of specific properties of each project, but total
trends can be established through parametric studies covering a range of parameters likely to be encountered
in practice.

In this article, numerical modeling of the continuous steel beam connection with tubular CFT columns is
conducted by finite element analysis to investigate several key parameters including the effect of steel
column diameter, steel column thickness, beam flange thickness and beam web thickness on cyclic
performance of connection. In some specimens, the seismic compactness conditions of the beam section and
the column section were slightly out of the permissible limits of the regulations. However, all of the samples
satisfied the stable cyclic behavior and tolerated the maximum story drift limit of 0.04 radians according to
the AISC regulations as a special moment connection. Results showed large load-drift hysteresis cycles with
significant energy dissipation capability. The analysis results show that in connections with the same column
but with different beam sections, if the thickness of the beam flange or beam web is increased, the absorbed
energy increases in loading cycles, but lower values are obtained for cyclic hysteretic damping. This
phenomenon was attributed to the effect of strengthening beam web and beam flange on reducing the
tendency of beam to buckle. Since buckling of beam contributes to the dissipated energy of inelastic cycles,
any reduction in buckling potential leads to a reduction in hysteretic damping of connection. In connections
with the same beam but with different column sizes, if the dimensions of the column are increased, the
amount of energy dissipation and cyclic damping increase.

Keywords: nonlinear behavior, concrete filled tube, hysteresis cycle, energy dissipation, seismic
requirements.
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