Uncertainty and Updating of Long-Term Prediction
of Prestress in Prestiressed Concrete Bridges
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Abstract

The prediction accuracy of prestress plays an important role in the quality of maintenance and the decision on
rehabilitation of infrastructure such as prestressed concrete bridges. In this paper, the Bayesian statistical method that uses
in-situ measurement data for reducing the uncertainties or updating long-term prediction of prestress is presented. For
Bayesian analysis, prior probability distribution is developed to represent the uncertainties of creep and shrinkage of
concrete and likelihood function is derived and used with data acquired in site. Posterior probability distribution is then
obtained by combining prior distribution and likelihood function. The numerical results of this study indicate that more
accurate long-term prediction of prestress forces due to creep and shrinkage is possible.

keywords : prestressed concrete, box girder bridge, creep, shrinkage, Bayesian method, prestress force, field
measurement
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—== I--- centroidal
1 2 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 axis
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(all nodes are located along the centroidal axis of box girder) (I
(c) Identification of element and node numbers (d) Idealized cross section

% 2 Bridge geometry and analytical model
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I 1 Statistical properties of input random variables

Variables Mean Value Coefficient of variation Sources
¥ (8,) uncertainty factor for shrinkage 1.0 0.542 Reference 6
%, (6,) uncertainty factor for creep 1.0 0.517 Reference 6
h () relative humidity (%) 61.6 0.269 Observed
£ (6,) 28-day concrete strength (MPa) 49 .2 0.066 Observed
sfa (0;) sand-aggregate ratio 0.41 0.10 Reference 4
S () slump (m) 0.15 0.10 Assumed
¢ (6;) cement contents (kg/m3) 500 0.10 Reference 1
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28| 4 Prestressing tendon geometry and analvtical model
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