Journal of the Korea Institute for Structural Maintenance and Inspection
Vol. 28, No. 1, February 2024, pp.46—52 PISSN 2234-6937
https://doi.org/10.11112/jksmi.2024.28.1.46 elSSN 2287-6979

Evaluation of Seismic Performance of Valve Chamber System by Shaking Table
Tests

Young-Soo Jeong'”, Kyeong-Seok Lee?, Jin-Seok Yu®, Hyung-Chae Jeong®

Abstract: The structural safety of expansion joints for piping systems has been drawing attention owing to ruptures and leaks of water pipes caused
by earthquakes and road subsidence at soft ground. In general, metal bellows are installed as expansion joints to prevent various damages in the piping
system. In this study, the seismic performance of a valve chamber system was evaluated by performing earthquake shaking table tests. To validate
the benefits to structural safety of metal bellows in connecting steel pipes to valve chambers, the seismic tests were conducted on expansion joints (bellows)
and general pipping, and the results were compared for durability. Strain gauges were attached to measure the effects of the input motion. As a result
of the shaking table test, it was confirmed that the strain of the valve chamber structure and inflow or outflow steel pipes were decreased in 1/100,
1/20 by applied to the expansion joints.
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Fig. 2 Shape and dimension of tested specimens (unit: mm)
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Fig. 4 Set-up of shaking table test
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Table 1 Test sequence

Earthquake

No. motion Remarks

1 Modal test Resonant frequency check

2 EQ20% Valve chamber with bellows

3 EQ 40% Valve chamber with bellows

4 EQ 100% Valve chamber with bellows

5 EQ 150% Valve chamber with bellows

6 Modal test Resonant frequency check

7 EQ 10% Valve chamber with carbon pipeline
8 EQ20% Valve chamber with carbon pipeline
9 EQ 30% Valve chamber with carbon pipeline
10 EQ 40% Valve chamber with carbon pipeline
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Fig. 11 Deformation and failure of bellow by seismic test
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