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Study on rationally analytical design method of steel
highway bridges

—Design method for steel highway bridges mainly using “the constant shear flow panels”—
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Synopsis

The design system of the members of the steel highway bridges has been established on the
premise analyzing with the grillage model based on the elementary beam theory. The allowable
stress as well as the load-carrying capacity and the safety factor in the specifications for steel
highway bridges in Japan are regulated as nominal stress. In other words, the acting stress
which is calculated as nominal stress by the elementary beam theory shall be equal to or lower
than the allowable stress which is reflected the safety in consideration of the differences among
the various destruction modes to verify the safety of the member. On the other hand, actual
damage of a exist bridge due to fatigue or an accident such as earthquake is often occurred by
local stresses or secondary stresses those can not be analyzed by the grillage model. Then, a
finite element analysis is applied to investigate the damage.

The specifications for steel highway bridges in Japan were revised in 2002 for
performance-stipulated technical standards, and new structural type bridges have been
proposed by degrees. Then, the bridges those performance cannot be rationally evaluated only by
the grillage model analysis have been increasing. On the other hand, for exist bridges to
evaluate those load carrying capacity or to repair/reinforce them, the evaluation of the local
stress based on reality is important.

In this study, for the purpose of construction of rationally analytical design method to evaluate
the performance of steel highway bridges, the usual grillage analysis, the finite element
analysis, and the analysis using the constant shear flow panels are compared, and
characteristics and issues in each analytical design method are arranged.
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