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Computer Program for Static and Dynamic Analysis of Steel Frames
Considering the Deformation of Joint Panel

Koji OGAWA™ , Motohide TADA"

It has been reported that, in lots of cases, the yield of joint panels initiates the yield of the
columns which are connected to the panels. These reports suggest that the adequate evaluation
of the deformation in the joint panels is necessary to study the elasto-plastic behaviour of steel

- frames.
The authors have developed the computer programs (program names are club.f and clap.f)
which deal with the combined non-linear analysis of plane steel frames and which can take
account of the elasto-plastic deformation of joint panels.
The primary characteristics of mechanical models adopted in the programs are as follows;
- The freedom of joint panels are the shear deformation and the corresponding panel-moment.
- The member connecting points to the panel are restricted to the eight points. Those are the
centers of four sides of the panel and the four corners of the panel.

- The plasticity of members is checked only at the ends. The mid-span of members keeps elastic
regardless of the stress.

- A general yield hinge is introduced into the plastic end of the member.

- The loading behaviour of the general yield hinge complies with the Prager’s kinematic hard-
ening rule. ,

- In order to consider the geometrical non-linearity, The initial stress matrix is derived for
every transformation of coordinates. v

The static or dynamic response of four-story and four-span frame is analyzed as an example.
The frame is designed by neglecting the joint panels and it is analyzed in two ways. One is by
neglecting the joint panels (O-frame) and the other is by considering the joint panels (P-frame)
whose sections are same with the columns at the lower story.

From the static analysis, following results are obtained,;

- The yield of panels initiates the yield of the columns which are connected to the panels in P-
frame.

- The damage disperses throughout the stories because of the yield of panels in P-frame while
the damage concentrates in the particular stories in O-frame.

From the earthquake response analysis, following results are obtained;

- The energy absorbed in panels is almost same with the energy absorbed in other structural
elements in P-frame.

- The plastic deformation of columns in P-frame is much less than that in O-frame while the
plastic deformation of beams in P-frame is little less than that of O-frame.

These results obtained in the above example show that the adequate modeling of panels is
essential to understand the elasto-plastic behaviour of steel frames.

*1 Associate Professor, Kumamoto University, Dr. of Eng.
*2 Research Associate, Osaka University, Dr. of Eng.
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