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Stress Calculation and Application
in Structural Designs of Buildings

Akira Wada *

The system used in Japan at present for the structural designing of buildings
dates back more than 50 years. The external forces and allowable stresses of
materials which are to be used in the structural designing of buildings are
prescribed in the State laws, the Building Standards Act and its Enforcement
Ordinance.

In the design of ordinary buildings, a force comprising the vertical load
combined with the building's dead weight and live loads is considered, and
a horizontal force of 20% of the building's dead weight regarded as a seismic
force is considered.

The allowable strengths of structural members are obtained using the allowable
stresses of materials set forth by the state and in accordance with the
applicable requirements defined in the Archtectural Institute of Japan Standards.

With today's structural design system, stress calculation is made by
mathematical application of external force and horizontal force to the building
being designed, which follows a check to confirm that the resultant stress is
not in excess of the allowable strength of the respective members mentioned
above, thereby assuring safety of the structure.

Neither the State nor the Architectural Institute of Japan has prescribed
the method of stress calculation mentioned here, but instead, the structural
designer is responsible for it.

It is known, however, that stress calculation considerably varies with
analysis methods and assumptions.

This report will deal with the stress analysis method that has been used to
develop the "BUILDING" system. This stress analysis will proceed in the
following order.

1. Modelization of the building structure.

2. Use of fixed moment method to analyze the stresses when vertical
loads are applied.

3. Use of D-value method to analyze the stresses when horizontal loads
are applied.

4. Use of matrix displacement method to analyze the stresses when

horizontal loads are applied.

* Computer department, Nikken Sekkei 1ltd.
1-4-27 Koraku Bunkyo-ku Tokyo 112
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