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Beam to-Column-Connections with Composite Beams

Hiroshi OSANO Masami NAKAO Sanzo UNNO Takeo NAKA
Res. Assoc. Prof. Dr. Prof. Dr. Prof. emeritus
Tokyo Denki Univ Tokyo Denki Univ. Tokyo Denki Univ. Univ. of Tokyo
Tokyo, Japan Tokyo, Japan Tokyo, Japan Tokyo, Japan

This research deals with the contribution of reinforced concrete slab of

composite beams on the strength and the deformation capacity of steel beam-to-

column connections subjected to seismic loading.
Dimension and configuration of speeimens are shown in figure 1 and table

1. Relative yield strength of panel-zone to that of adjoining members is
expressed marks "Rpy" and "sRpy" in table 1. Those are considered to be the key

parameter on the evaluations of strength, deformation capacity and energy

absorption of beam-to-column connections.

Figures 4a-4c are the summary of representative relation-s between load

and shear deformation of panel-zone. Vertical axis represents the ratio of load

to calculated yield strength of beam-to-column connection composed of bare steel
beams and column, while horizontal axis represents the ratio of shear

deformation of panel-zone to calculated yield shear deformation. Dotted lines in

figures 4a-4c show the test results of beam-to-column connections of the same

configuration without concrete slab. The reinforcing effect of steel beam-to-

column connections by the reinforced concrete slabs of composite beam is

illustrated.
A model to take the effect of concrete slab into consideration is

proposed in figure 5. In this model, the strength of panel-zone is considered to

increase by the enlargement of nominal volume of panel-zone as shown in the

figure 5. Relation between "sRpy" (relative yield strength of panel-zone to that

of adjoining steel members) and strength, deformation capacity and energy

absorption are shown in figures 6a-6d with the other test results of beam-to-

column connections composed of bare steel beams and column. The empirical
formulas in figures 6a-6d are obtained by regression analyses on the test
results of beam-to-column connections composed of bare steel beams and column.

Shiftings to the estimated results of yield strength of enlarged panel-zone are

indicated by arrows. The seismic behavior of steel beam-to-column connections

with composite beams can be evaluated by making use of the model in figure 5 and

empirical formulas in figures 6a-6d.



BEAM-TO-COLUMN CONNECTIONS WITH COMPOSITE BEAMS

Table 1 Speeimens

No. Speeimen Column Beam
SUD

Ltesi Rpy sRpy

ZO-1 H-300x300x22x22 I H-350x 175x9x12

AO-I H-300x300xl6xl6 H-350xl75x9x12

BO-I H-250x250xl2xl6 H-350xl75x9x12
BO-m dilto dilto
B'l-I dltto ditto
CO-I H-250x250x 9x16 H-350x175x9xl2
co-nw ditto dltto
CO-ns dltto dltto

1 13 0.80

0 63 0.62

0 56 0-.0
0 56 0.40
0.49 0.80

0 33 0 33
BW 0.51 0 33
IS 0.28 0.33
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Fig. 4 Load-Shear Deformation Curves
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