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Assessment of seismic load incident angle effects on structural
integrity of a spent nuclear fuel dry storage facility
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ABSTRACT

This study aims to assess the effect of postulated seismic loads on the structural integrity of a spent nuclear fuel
dry storage facility. Firstly, three-dimensional modal and response spectrum analyses were carried out. With regard to
the latter analysis, the effect of incident angles against two horizontal and one vertical response spectra was also considered.
Results showed that even though two critical locations were predicted at the longitudinal axis central part of upper flow
path as well as the end discontinuity part of upper and lower flow paths connector, their maximum principal stress
values were less than the tensile strength. Moreover, since the influence of vertical angle was 87% higher than that
of horizontal angle in particular, which should be carefully handled to demonstrate integrity of the facility.

Key Words : Concrete Equivalent Properties(Z22]E 57H=4), Dry Storage Facility(714] #7A|d), Finite Element
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Fig. 1 Seismic analysis flow adopted in this study.
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Fig. 2 Schematics of a spent nuclear fuel dry storage facility.
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Table 1 Equivalent material properties of concrete!'”

Parameter Value
Density (kg/m?®) 2,400
Young's modulus (MPa) 34,800
Poisson's ratio 0.2
Jeu (MPa) 30
e (MPa) 45
K 1.50
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Fig. 3 Response accelerations based on RG 1.60(3).
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Table 2 Postulated seismic loads and incident angles
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Table 3 Effective mass ratios with frequencies at typical
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Fig. 6 Effective mass ratios for each direction
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Table 4 Maximum principal strain per cases

Analysis results Vertical angle (6,)

Enax (X107) 0° 300 | 45° | 60° | 90°
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