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Multi—Support Excitation Test of Nuclear Piping Model
{Report—1)

By
Nobuyuki Ogawa, Chikahiro Minowa, Yeshike Katsuyama
National Reserch Center for Disaster Prevention, Jepan
Ryoicki Koyanagi, Toshiec Chiba, Shigekazu Aida
Ishikawajima-Harima Heavy Industries Co., Lid.

Abstract

In order to assess the piping design methodeolegies and stability of a piping system dur-
ing multi—support excitation, we have planned the seismic tests of a large piping model in
which two test phases were considered.

The first phase test have been performed in 1985, In this phase, the piping system has
been tested in several conditions to asses design methedologies. In the second phase which
was performed in 1986, the piping system including cracked pipe was tested in order to
qualify the piping stability.

This report is the summary on following subjects of the first phase test.

1} An outline of testing apparatus.

2) The whole survey of phase I test,

3) The result and analysis of 2—support excitation test of the more flexible piping system
than one designed by moebern seismic criteria.
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Fig. A.9 Comparison of maximum acceleration response in each test conditions
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Flg. A.16 Comparison of maximum strain in case A(all restraint supports)
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BH2.1 SRS R (s bmn)
Photo 2.1 General view of test piping (right-left: shaking direction)

EH2.2 Fih7 > A — (RESHNo. 4 L. 8 BH)
Photo 2.2 Anchor at the lowest part (No.4 shaking table)
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BH2.3 LT REMNo. 3.b, 8 BiY)
Photo 2.3 Dummy valve (No.3 shaking table)

BE2.4 4BHELANLA Y FBLUBE VT (REING. 2 1)
Photo 2.4 4B restraint and dummy valve (No.2 shaking table)
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BH2.5 L7 — (REMENo 1 1, 4 B5Y)
Photo 2.5 Anchor at the highest part (No.1 shaking table)

BH2.6 AHN=HNLAF s REHNo2 I, 41
BV A ML A 2 b R L7228
Photo 2.6 Mechanical snubber
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Tab. 3.1 Eigen values of the model Tab. 3.2 Measured resonance freguencies
W | RSN | RIBHRE | FEEEI FE | FTRAH | HERK

1 2.26 | —0.803 4 BE (X) 1 2.39 0. 075

2 3.89 | —0.810 8BEH (X) 2 3.86 0. 047

3 6,08 0,095 4B% (Z) 3 6.20 0.012

4 6.93 | —0.075 4 B% (Y) 4 7.23 0.022

5 7.93 | —0.040 §BE (Z) 5 8.39 0. 009

8 11.68 0.108 8§ BE (X) 8 10. 74 0.011

7 13.49 0. 160 4 BE (X) 7 13. 67 . 0085

8 15.24 | —0.006 4 BE (Y) 8 14,65 0. 006

9 17.33 0.032 4 BE (Y) 9 17. 68 0. 003
10 18.10 | —0.063 §R¥E (Z) 10 18.26 ¢, 0013
11 19.45 | —0.066 8BH (X) 11 19. 68 0. 0028
12 21.79 | —0.025 4 BE (X) 12 20. 54 0. 0027
13 28.53 0.014 4 BE (Y) 13 28. 86 0. 0008
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Fig. 3.2 Main vibration modes (analysis)
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Fig. 3.3 Typical transfer function by uniform earthquake excitation
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