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Sensitivity Analysis of Creep and Shrinkage Effects
of Prestressed Concrete Bridges
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’ ABSTRACT

This paper presents a method of statistical analysis and sens‘itivityv analeis of creep and
shrinkage effects in PSC box girder bridges. The statistical and sen.sitivity‘ analyses are performed
by wusing the numerical simulation of Latin Hypercube sampling. For each sample, the
time-dependent structural analysis is performed to produce response data, which are then
statistically analyzed. The probabilistic prediction of the confidence limits on long-term effects of
creep and shrinkage is then expressed. Three measures are examined to quantify the sensitivity of
the outputs to each of the input variables. These are rank correlation coefficient(RCC), partial rank
correlation coefficient(PRCC) and standardized rank regression coefficient(SRRC) computed on’ the
ranks of the observations. Probability band widens with time, which indicates an increase of
prediction ‘Lincertainty with time. The creep model uncertainty factor and the relative humidity
appear as the most dominant factors with regard to the model output uncertainty.
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Variables Mean | COV. Variables Mean C.O.V.
¥, uncertainty factor for shrinkage 1.0 0542 | s/a | sand-aggregate ratio 0.408 0.10
¥, uncertainty factor for creep 1.0 0.517 S | slump (cm) 15 0.10
h  relative humidity (%) 61.6 0.269 ¢ | cement contents (ton/m” | 051 0.10
o6& 28 day concrete strength(kg/cm® | 49896 | 0.066
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