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Reliability Analysis of A Highway Structure under Combined Loads
Including Temperature Effects

* * *
Yoshikazu Yamada ), Hirokazu Iemura >, Shigeru Noda ) and Shuhei Kohno

In present design codes of highway bridges in Japan, design levels for
combined loads are specified mostly by Jjudgement than analytical or empirical
evidence. Hence, there exist strong possibilities that the designed structures
may not have the intended safety level for simultaneously occurring different
loads.

With recent development of reliability analysis, the present design codes
are now being calibrated by the advanced level II method and load and resistance
factor design methods are being proposed. In order to specify the rational load
factors, it 1is of wurgent need that effects of combined loads to structural
reliability shoud analytically be investigated with statistical data of
individual loads.

The objects of this study are i) to evaluate reliability of highway bridge
structures under combined different loads based on the load coincidence method,
ii) to find unfavorable combination of loading in design and mutual contribution
of individual loads, and 1ii) to give the analytical base for determination of
load factors in future deign methods.

In this study, reliability of a substructure of a highway bridge for
combined loads such as dead (D), live (L), temperature (T), earthquake (E) and
wind (W) is evaluated from next procedure. Firstly, statistical properties such
as occurrence rate, duration and intensity distribution of L, T, E and W loads
are investigated from available data and probabilistic models are proposed.
Dead load 1is considered as a deterministic value. Then, probability
distribution of maximum load effect (induced stress normalized by dead load) due
to different combination of loads are calculated from the load coincidence
method and reliability theories.

The probability of exceeding threshold level r in 50 years due to combined
loads is plotted in Figs.8 and 10, respectively for longitudinal and transverse
direction of bridge piers. From these calculations, the following results are
obtained.

1) In longitudinal plane, temperature effect is quite large compared to dead
load effect, although it has low upper limit. Effect of live load itself is
relatively small, however, it can not be neglected, when it is combined with
earthquake loads. This suggests that live load should be included for the
aseismic design.

2) In transverse plane, effect of wind load is included and it shows large
threshold level r for the lower exceeding probability. The reason of this is
that no upperlimit is assumed in its distribution shown by Eq.(17).

*) Department of Civil Engineering, Faculty of Engineering, Kyoto University
**) Road Construction Division, Civil Engineering Department, Aichi Prefecture
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