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ON THE CONSIDERATION OF BEAM-TO-COLUMN CONNECTION
IN DESIGN OF STEEL FRAMES

Ben KATO®, Masami NAKAO**

1.Introduction

In the structural design process of steel frames,two methods can
be used. One is the elastic design method and the other is the plas-
tic design method which is based on the plastic behavior of frame up
to collapse. As for the plastic design method,Timit analysis methods
of frames based on the elastic perfectly plastic moment-curvature
relation or the elastic perfectly plastic stress-strain relation are
already established and many researches on the analysis of frames
taking the strain-hardening property of material are performed,how-
ever the estimation of the plastic behavior of a complicated steel
structure can be hardly made in an enough accuracy.

2.Analysis programs

Two examples of programs on the plastic analysis are presented.
21 Program-A

Flow of the program is shown in Fig.1. The program is a general
type for plane frames where the nodal point can be assumed to be a
rigid point or to have a finite rectangular size. The moment-curva-
ture relation of member is assumed as elastic perfectly plastic. The
restoring force characteristics of beam-to-column connection are
assumed tri-linearly. Examples of the plotter outputs are shown in
Fig.2a~2d.
22 Program-B

This program is designed to perform the analysis of rectangular
frames composed of box- and/or H-shaped members taking the strain-
hardening property of material into consideration. Stress-strain re-
lation of material is assumed as in Fig.3. Section of member is ide-
alized as shown in Fig.4. Moment-curvature relation of member can be
classified into three types according to the value of ratio o of the
axial force to the yield axial force ( Fig.5a~5c ). Example of the
outputs are shown in Fig.8a~8c.

3.0n the consideration of beam-to-column connection

An example of analysis where the effects of the reinforcement of
beam-to-column connection are compared with each other is shown in
Fig.9. The restoring force characteristics of frame can be controled
by thf design of beam-to-column connection ( mainly by its reinforce-
ment ).

4,.Conclusion

A procedure of the computer application on the earthquake resist-
ant design of steel frames is proposed. At first a rather simple
program like program-A is used for the rough estimation of the re-
storing force characteristics of each story and the distribution of
deformation capacity along the height of frame,then a more precise
program like program-B is used to refine the result story-wize uti-
1izing "story frame models". By the consideration of beam-to-column
connection,restoring force characteristics and deformation capacity
of frame can be controled.

* Professor,Dr.Eng.,University of Tokyo.
** Associate professor,Dr.Eng.,Tokyo Denki Inst. of Tech.



