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ABSTRACT

Prestressing tendons in a nuclear containment building dome are non-axisymmetrically arranged in most cases.
However, simple axisymmetric modeling of the containment has been often employed in practice to estimate
structural behavior for the axisymmetric loadings such as an internal pressure. In this case, the axisymmetric
approximation is required for the actual tendon arrangements in the dome. Some procedures are proposed that can
implement the actual 3-dimensional tendon stiffness and prestressing effect into the axisymmetric model.
Prestressing tendons, which are arranged in 3 or 2-ways depending on a containment type, are converted into an
equivalent layer to consider the stiffness contribution in meridional and hoop directions. In order to reflect the
prestressing effect, equivalent load method and initial stress method are devised and the corresponding loads or
stresses are derived in terms of the axisymmetric model. In a companion paper, the proposed schemes are applied
into CANDU and KSNP(Korean Standard Nuclear Power Plant) type containments and are verified through some
numerical examples comparing the analysis results with those of the actual 3-dimensional model.
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(a) CANDU type

(b) KSNP type

Fig. 1 Arrangement of dome tendons
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Fig. 2 Dome tendons (CANDU type)
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Fig. 3 Dome tendons (KSNP type)
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Fig. 5 Derivation of equivalent distributed loads
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Fig. 6 Separation of dome tendon stiffness
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