Prediction of Prestressing Losses by Concrete Creep and Shrinkage
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ABSTRACT

In this study, the personal-computer program was developed to predict prestressing losses of
containment structures of Nuclear Power Plants by concrete creep and shrinkage. This program is
constituted of three parts, which are pre-processor, calculation module and post-processor. Input
data for this program are '@ material properties of concrete, rebar, liner and duct, test results of
concrete creep and shrinkage, relative humidity, dimension of containment structures, and the
number of prestressing tendon related in containment structures. To obtain better results, this
program was made to reflect the prestressing losses due to influence that occurred after prestressing
each tendon, thus it can predict prestressing losses and allowable prestressing forces of each tendon.

As a case study, this program was applied to containment structures of Youngkwang 3 & 4
NPP's and analytical result was compared with test results in In-Service Inspection of containment
structures. From this comparison, it was proved that this program could well predict prestressing
losses by concrete creep and shrinkage.
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<UL3> Normalized Remaining Prestressing Force in Horizontal Direction

No. Fo(kips) 1 3 5 10 15 20 25 30 35 40

1/12 146701 max 0.970 0,960 0.955 0.949 0.945 0.943 0.941 0.939 0.937 0.936
B2 mean 0,930 0.918 0,912 0.904 0.900 0.896 0.894 0.892 0.890 0.889
min 0.864 0.848 0.841 0.831 0.825 0.821 0.818 0.815 0.813 0.811

1712 1508.80 max 0.970 0,960 0.956 0.949 0.946 0.943 0.941 0.940 0.938 0.937
B3 mean 0.931 0.919 0.914 0.906 0.901 0.898 0.896 0.894 0.892 0.891
min 0.867 0.851 0.844 0.834 0.829 0.825 0.822 0.819 0.817 0.815
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