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Load Combinations and Load Factors Based on Limit State Probability

of Steel Piers of Highway Bridges
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By Mitsuo KAWATANI, Masuo HOSHIKA, Hiroshi HAMADA and Hiroshi KUDO

In order to upgrade design codes for highway bridges, in this paper
load combinations and load factors in the LRFD format are investigated
hased on limit state probability that considers both the probabilistic
characteristics of each load and the probabilities of simultaneous
occurrences of multiple loads. An appropriate objective function which
measures the difference between the computed limit state probabilities
and the target one will be minimized to determine load factors. The
yeight characteristics of bridges and traffic behavior as well as
temperature, earthquake and wind loading conditions are modeled for
analysis. For modeling more rational earthquake load, response
acceleration is estimated based on natural period of each structure
considering changing of damping constant due to natural period. Then,
reasonable load factors and limit state probabilities can be evaluated
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Table 3 Geometric dimensions of support structures ; — ; -
for transverse analysis. I”’“‘
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12 80.0 200 1 30.0 | 18.58 | 2T.16 | +.0§ 2.84 | 2.84 hewll%hth Bo02im
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Fig. 4 Schematic representation of load model.
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| 1929—1977 TYPE |
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DISTRIBUTION _./,/ TYPE Il
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a.s 0.9 0.95 0.98 0.99 0.995

CUMULATIVE PROBABILITY
Fitting of wind velocity data
to extreme value distribution
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load combination Target P.* limit state(kgf/cn®)
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DT BIEERHEICE T 2BEOERERE LT, BRARES (8O LR XFEEHEEL, 20
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/a\-tj‘-!: ij UL Z) /[['if{{,ﬁg’i ! (Emé D rﬁ ﬁ{’%%ib\‘ 1&5‘)2 & B LRFD 3600kgf/om® {71 Allowable stress design 3600kgf/cm?
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