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ABSTRACT

Compaed with renewable energy power generation, nuclear power generation provides a more stable and
efficient power generation mode, and there is no problem of greenhouse effect and air pollution caused by a
large amount of exhaust gas generated by thermalrpgeveeration. According to statistics from the Energy
Bureau of the Ministry of Economic Affairs, the source of power generation in Taiwan in 2017 The largest is
thermal power generation, which accounts for 82%, and the second is nuclear power gervenatfon,
accounts for 9.3%. It is still the second largest source of total power generation in Taiwan. Although renewable
energy is being replaced by nuclear energy in the future, nuclear power generation is still twice as much as
renewable energy and canrm replaced in a short period of time. At this stage, nuclear power generation is
still an indispensable part of Taiwan. Although nuclear energy is economical and convenient, it still has its
worrying shortcomings. Because of the frequent earthquakesvira,amany houses have been damaged or
even dumped due to strong earthquakes. If the disaster occurs in nuclear power plants, the radiation will cause
radiation failure. The consequences of the leak will be unimaginable, so the seismic design of the nuclea
power plant should be strictly examined.

Therefore, in this paper, we use the finite element method software ABAQUS to analyze-itveistoite
interaction(SSI) of the Maanshan nuclear power plant containment to compare the rigid site assumptions with
the actual consideration of the SSI babavSince there are some research papers on the ultimate compressive
strength of the containment , the first part is to verify the model of the containment body with the ultimate
compressive strength. The second part we use the software EERA (Eqdim@anEarthquake site Response
Analyses) to performs Deconvolution on the Safe Shutdown Earthquake(SSE) to obtain the seismic duration of
the soil at the bottom , and confirms that the natural vibration frequency of the soil in ABAQUS is the same as
that dotained by EERA. In the third part, we will compare the structural reaction difference between SSI and
rigid site after earthquake, and compare the response spectrum of each floor and the damage of contaiment.

Keywords: Maanshan containment, Ultimate pese strength, Natural frequency, Soil structure
interaction,ABAQUS.
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r E, , s, & 6y E Ty =0
(kg/ nr?) (GPa) (MPa)
ASTM FREQUENCE | GENERALIZED
A-615 7850 200 0.3 414 MODE | EIGENVALUE (QHZ) MASS
grade 60 1 12361 1.7695 4.74E+09
2 123.61 1.7695 4.74E+09
3 349.06 2.9735 2.00E+09
e . 4 431.15 3.3047 1.18E+09
©3y 2 DN 5 43115 3.3047 1.18E+09
6 468.31 3.4442 1.11E+09
7 481.91 3.4938 4.24E+09
8 534.03 3.6779 1.45E+09
9 534.03 3.6779 1.45E+09
10 563.9 3.7794 2.35E+09
Lol B | g | e Ve 7T ostor +0105 T3oE100
(kg/ nt) (MPa) | (MPa) . . .
/ (GPa) 13 671.25 4.1235 8.44E+08
14 671.25 4.1235 8.44E+08
15 683.54 4.161 7.65E+08
Tendon | 7850 | 190 | 0.3 | 1326 | 1398 & 7y 1458
MODE FREQUENCE | GENERALIZED
No | EIGENVALUE &2 VIASS
1 972.64 4.9636 9.27E+06
4 aDNDN 2 972.64 4.9636 9.27E+06
3 1076.3 5.2214 4.58E+06
4 1078 5.2254 5.77E+06
5 1291.1 5.7188 5.08E+06
! E s, 6 1291.2 5.719 5.04E+06
(kg/mi)  (GPa) (MPa) 7 1502.8 6.1698 4.40E+06
8 1510.7 6.186 4.39E+06
Steel liner 9 2346.5 7.7096 6.18E+06
Plate 7850 200 03| 165 10 2349.9 7.7152 1.27E+07
11 2614.5 8.138 4.35E+06
12 2616.6 8.1413 5.10E+06
S5 E D 13 3996.8 10.062 1.16E+07
W Yy N 14 4034.1 10.109 4.36E+06
15 4043.2 10.12 4.38E+06
Shear She?' Ur_1it Damping | Poisson's| Thickness
modulus | velocit weight ratio ration m)
(MPa) (m/sec) | (kN/m1%)
Mudstone 584.56 540.41 19.64 0.2 0.4 76.2
Half
space 743.98 609.6 19.64
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