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Comparison of Shaking Table Test Results and Finite Element Seismic
Analysis Results of Shear Wall Structures
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/ ABSTRACT /

In this study, the seismic safety of nuclear power plant structures is evaluated and verified by performing a vibration test on a relatively
simple shear wall structure. The shear walls are the prominent members of nuclear power plants and resist the seismic load. The shear wall
structure is designed and manufactured to perform shaking table tests and is used to increase the accuracy of the analytical method by
comparing them with the numerical analysis results. Different results will be checked and more efficient application methods will be studied

depending on the method of designing reinforced concrete structures.
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Table 1. Shaking Table Equipment Specification

Size 5.0 x 5.0 (m)

Degree of freedom 3 DOF

Maximum live load 600 kN

Excitation acceleration at maximum weight 1259
Excitation frequency range 0.1 ~60Hz
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Fig. 1. Layout of Shear Wall Building and Installation Locations of
Accelerometer

Factor [-]
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Fig. 2. 2016 Gyeongju Earthquake (MKL 0.28 g)
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Fig. 3. F#P2 Response (Experiment)
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Table 2. Material Properties of Rebar

Material SD 400
Beam element Structural Steel (Link180)
Density Reflecting rebar material table
Young’s modulus 205,000 MPa
Poisson’s ratio 0.30
Table 3. Material Properties of Concrete
Material Concrete
Beam element Concrete (Solid65)
Density 2,300 kg/m®
Young’s modulus 27,644 MPa
Poisson’s ratio 0.18




Table 4. Rebar Material Table (SD400)
Total Unit Total
Number [Diameter Le(:qg)th Count | Length | weight| weight R((etrS:)rk
(m) |(kg/m)| (ton)

D1 3038 | 26 | 78.988 Tﬁ’a?;er
D2 2475 | 130 | 321.750
S1 0528 | 150 | 79.200
S2 0.568 | 136 | 77.248
S3 H10 | 0668 | 75 | 50.100
TD1 3550 | 22 | 78.100
D2 3550 | 22 | 78.100
TD3 3.550 22 78.100
TU2 3.550 22 78.100
TU3 3550 | 22 | 78.100

sub total 997.786| 0.560 | 0.559 | 0.576

ED1 1050 | 40 | 42.000 Tﬁ’a?;er
ED2 1100 | 21 | 23.100
BU1 1450 | 40 | 58.000
BU2 1.500 | 21 31.500
D3 2475 | 112 | 277.200
D4 3550 | 56 | 198.800
D5 3400 | 32 | 108.800
D6 H13 | 4350 | 16 | 69.600
H1 0.369 92 33.948
s4 1856 | 36 | 66.816
S5 1856 | 15 | 27.840
TU1 4390 | 44 | 193.160
W1 3055 | 44 | 134.420
W2 5150 | 44 | 226.600
w3 5150 | 22 | 113.300
W4 5.150 22 113.300

sub total 1718.384| 0.995 | 1.710 | 1.761

Sum 2269 | 2.337
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Fig. 4. Boundary Condition Plan
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(a) Concrete Model

(b) Rebar Model

(c) Mesh (HexatTetra)

Fig. 6. Model (Analysis before Experiment)
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Fig. 7. F#P2 Response (Before Experiment)
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Fig. 13. Response Comparison (Experiment vs Analysis) - F#P1
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Fig. 14. Response Comparison (Experiment vs Analysis) - F#P2
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