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Synopsis

This report has studied a stochastic simulation method to estimate load and load combination factors and
define the design situations for highway bridges. The proposed method employs the Monte Carlo simulation
and considers the stochastic simultaneous loading process of variable loads, such as live loads, thermal effects,
wind loads, and seismic loads, incorporating probabilistic characteristics of scale and frequency of those
variable loads. The proposed method is capable of evaluating the extreme distributions of load combination
effects, namely cross-sectional forces, at different cross-sections in a bridge, such that each extreme cross-
sectional force can be translated to the load and load combination factor values.

The simultaneous loading is applied to more than 60 bridges and the extreme distributions of load
combinations are evaluated for zillion cross-sections for a reference period of 100 years.

Then another new method has been proposed to narrow down the load combinations with accompanying load
and load combinations factors at an expected probabilistic level out of the zillion load combination samples of
the 100-year extreme cross-sectional force distributions, where the idea of the new method is derived from the
well-known Turkstra rule. Finally, this report has proposed that the expected ranges of load and load
combination factors for highway bridge design in Japan.
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