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Abstract: The structure with long natural vibration period, such as the large-scaled gravity
drain tank on the top of AP1000 containment, is vulnerable to long period ground motion.
Particularly, the sloshing phenomena in a low frequency range are of great concern. For this kind of
nonlinear problem, numerical simulations are complex and possess certain limitations, therefore, we
established the experimental models to measure the impact force of the top cover in different
positions with various fill depths. The experiments were carried out on the shaking table and the
three cycle sine which has the same frequency with the sloshing water was selected as the input
excitation. In addition, by comparing with the calculation method proposed by Lu Daogang , the
feasibility and accuracy of this calculation method was further verified. At the same time, we found
that the calculation results of small amplitude sloshing were relatively small and the results of large
amplitude sloshing was relatively large. Hence, the calculation method is considered to be certain
conservative.

Key words: Nonlinear, Three cycle sine, Impact force
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[1] Table 1 Average Maximum Wave Height of
Sloshing Liquid
1% 30 50 70 90
0.5~20 Hz /mm 12 20 28 36
220 mm /mm 55 85 110 130
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7 Table2 Contrast of Impact Force—with a Distance of
40 mm between Inner Cap and Free Surface
/% 30 50 70 90
4 /N 17.37 18.11 27.16 34.35
/N 1.98 15.41 30.53 4291
— 1.17 0.90 0.80
5 1% — 17.52 11.03 19.94
3 — 60 mm
Table3 Contrast of Impact Force—with a Distance of
60mm between Inner Cap and Free Surface
1% 30 50 70 90
/N 5.73 7.86 16.36 22.52
N 0 3.69 13.8 24.54
rn - r2
U — — 1.18 0.92
/% — — 18.55 8.23
4
7
6
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