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ABSTRACT To predict the time-dependent behavior of concrete structures, the models which describe the time-dependent char-
acteristics of concrete, i.e. creep and shrinkage are required. However, there must be significant differences between the dis-
placements that are obtained using the given creep and shrinkage models and the measured displacements, because of the uncertainties
of creep and shrinkage model itself and those of environmental condition. There are some efforts to reduce these error or uncer-
tainties by using the model which are obtained from creep test for the concrete in construction site. Nevertheless, the predicted val-
ues from this model may be still different from the actual values due to the same reason. This study aimed to propose a method
of estimating the creep coefficient from the measured displacements of concrete structure, where creep model uncertainty factor
was considered as an error factor of creep model. Numerical validation for double composite steel box and concrete beam showed
desirable feasibility of the presented method. Consideration of the time-dependent characteristics of creep as one of the error factors
make it possible to predict long-term behaviors of concrete structures more realistically, especially long-span PSC girder bridges
and concrete cable-stayed bridges of which major problem is the geometry control under construction and maintenance.
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Table 1 Coefficients of variation of errors of total creep, basic
creep and shrinkage

The error coefficient

ACI |CEB-FIP 5

209" | mcoo” | B3

Total creep (creep at drying) (%)| 46.8 35.5 23.1
Basic creep (%) 58.1 35.0 23.6
Shrinkage (%) 55.3 46.3 343
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analytical model
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Elasticity modulus of concrete at 28 days, E, 55| 2.5 x 10*MPa
Elasticity modulus of steel, Ej 2.0 x 10°MPa

Ultimate creep, @,(,,, 28) 2.35

Ultimate shrinkage 800 x 10°
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Table 4 Ultimate creep estimated from the deflection

Estimated

Design | True ultimate creep
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Ist iteration | 2nd iteration
Case 1 2.35 3.29 3.260 3.292
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Right
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Fig. 6 Deflections calculated by step-by-step method and
sensitivity gradient at Node 5 of Case 1
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Fig. 7 Configuration of RC beam considered and analytical
model
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Fig. 8 Deflection due to creep and shrinkage excluding
instantaneous elastic deflection
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Table 5 The ultimate creep at age of 46 days estimated from
the measured deflection

Given Estimated ultimate creep
ultimate creep| As'=0mm’ |As=200 mm’As'=400 mm’
ACI-209 2.60 227 2.51 2.61
CEB-FIP
MC90 2.60 2.15 2.35 247
201 The given creep coefficient

E= The estimated creep coefficient
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Fig. 9 The error coefficients for the analytical deflections using

creep coefficient obtained from creep test and the creep
coefficient estimated by the measured deflection
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