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Abstract Seismic research on bridges, dams and nuclear power plants, which are infrastructure in Korea, has been
carried out since early on, but in the case of structures in thermal power plants, research is insufficient. In this study,
a total of 192 dynamic analyzes were performed for 16 actual seismic waves and 12 PGAs. As a result, the probability
of failure increased as the PGA value increased for each applied seismic wave, but it was different for each seismic
wave. As a result, at 0.22G, the ratio of the compressive limit reached to the limit state was 25% and the ratio of
the relative displacement reached the limit state was 13%. So, the probability of collapse due to compressive failure
Is higher. Therefore, the fragility curve of the chimney which is the subject of this study can be used as a quantitative
basis to determine the limit state of the target structure when an earthquake occurs and to be used for the safety
design of the thermal power plants.
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Fig. 1. A panorama of Chimney(subject of study)
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Fig. 2. 3D structure modeling for analysis
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Table 1. Material property of concrete
Young’s Modulus (MPa) 28,577
Poisson’s Ratio 0.2
Mass (t/m?) 23
Compressive Strength (MPa) 30
Tensile Strength(MPa) 0.6
Table 2. Material property of steel
Young’s Modulus (MPa) 200,000
Poisson’s Ratio 0.3
Mass (t/?nS) 7.7
Yield Stress (MPa) 400
Ultimate Stress(MPa) 560
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Fig. 3. Concrete damaged plasticity model
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Table 3. Information list of natural earthquake waves
. Epicentral
Events Station Mag. D.(km) PGA(g)
Cholame-
Parkfield Shand on Array #5 6.19 9.6 0.1381
San Pacoima
.61 1.22

Fernando dam 66 0 59

Imperial Aeropuerto

Valley Mexicali 6.53 0 0.3267

Imperial Elcentro

Valley Array #10 6.53 6.2 0.1053

Imperial Elcentro

Valley Armay #4 6.53 4.9 0.2478

Nahanni Site 2 6.76 0 0.489

Canada

Nahanni Site 3 6.76 49 0.1404

Canada

N. }?alm Northl Palm 6.06 0 0.5941

Springs Springs

Loma Gilroy

Prieta Amay #1 6.93 8.8 0.2088

Chi-Chi TCU076 7.62 2.8 0.3029

Taiwan

Friuli Barcis 6.5 49.1 0.0289

Italy
Imperial El Centro
X 17. .
Valley Array #12 6.53 79 0.0658
Imperial El Centro
X 22 .04

Valley Array #13 653 0.0456

Imperial El Centro

Valley Ammay #3 6.53 10.8 0.1267

Imperial El Centro

Valley Amay #1 6.53 21.7 0.0564

Imperial El Centro

Valley Array #11 6.53 12.4 0.1403
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Table 4. Eigen value and natural frequency of each

mode

Mode
No.

Eigen
value
6.7545
8.4096
124.84
145.91
876.58

L)

Model

Natural frequency
(cycle/sec)
0.41364
0.46154
1.7782
1.9225
4.7121

DAL N =

Mode2 Mode3 Mode4 Mode5

Fig. 6. Feature by each mode
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