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ABSTRACT

This paper investigates how to determine the Rayleigh damping coefficients for dynamic time history seismic
analysis of piping systems. Three methods are applied. The first one is a conventional method to use the natural
frequencies of the mode 1 and 2, derived from dynamic analysis. The second method is to determine the Rayleigh
damping coefficients based on frequency range of the acceleration histories. The last one is a iterative transient
response analysis method using the transient analysis results without and with damping. It is found that the conventional
method and the iterative transient response method yield the same results whereas the acceleration frequency-basis
method provides more conservative result than the other methods. In addition, it is concluded that the iterative
transient response method is recommended.
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Fig. 1 Geometry of Safety Class 1 Piping System in Shut-
down Cooling System of OPR 1000
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Fig. 3 FE Model of OPR1000 Shut-down Cooling System
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Table. 1 Values of the Chaboche Model Parameters for
Austenitic Stainless Steel TP316 at Room
Temperature
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Table. 2 Result of Natural Frequency Analysis

MODE RAD/TIME CYCLES/TIME (Hz)
1 14.131 2.2490
2 25.909 4.1235
3 31.287 4.9794
4 35.736 5.6875
5 54.647 8.6973
6 58.921 9.3776
7 67.068 10.674
8 85.096 13.544
9 91.088 14.497
10 100.64 16.017
11 117.85 18.757
12 128.57 20.462
13 160.39 25.527
14 179.24 28.527
15 192.78 30.681
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Fig. 5 Transient Analysis Results without Damping (Energy)
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