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ABSTRACT

Pipes can be damaged by strong external forces such as earthquakes. In particular, gas leaks and

interruptions to water supply can cause serious secondary damage. This is one of the damage factors

caused by earthquakes in urban areas. Bellows-type expansion joints for pipes are flexible and have

low rigidity and good adaptability to relatively large deformations. Therefore, bellows-type expansion

joints can be applied as seismic separation joints to improve the seismic performance of pipes. In

this study, seismic performance considering low cycle fatigue was estimated for bellows-type ex-

pansion joints. Monotonic and cyclic loading tests for bending were performed on 80A 3ply bel-

lows-type expansion joints manufactured by laminating three layers of 0.3 mm stainless steel plates.

In the cyclic loading test, the multi-step increasing amplitude cyclic loading test to which the dis-

placement history is amplified stepwise was applied and a constant-amplitude cyclic loading test con-

sidering various amplitudes was used to estimate the low-cycle fatigue life. In the case of the con-

stant-amplitude cyclic loading tests, low cycle fatigue behavior was observed for 1/4 amplitudes of

leakage displacements of monotonic loading tests.
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Table3 Ratio of leakage points of monotonic tests
and multi step increasing amplitude cyclic
loading tests

Average Maximum Minimum
Al 6, Al 6, Al e,
(mm) | (degree) |(mm)| (degree) [(mm)| (degree)
Monotonic
loading test |242.9| 38.2 |248.7| 388 |237.0| 37.5
M]
Multi step
increasing
amplitude 117651 206 [130.5| 229 |1260 222
cyclic
loading test
[C1]
Cl/M [053| 059 052 059 |053] 0.59
Table 4 Ratio of leakage points
Leakage point
Alf ef Remarks
(mm) (degree)
Monotonic loading test 2429 382 Average
M]
Multi step increasing
amplitude cyclic 128.2 22.6 Average
loading test [C1]
50 % amplitude of
constant amplitude cyclic 61 11.2 Individual
loading test [C2]
Cl /M 0.53 0.59
Ratio of | 0y \ | 025 0.29
leakage points
c2/cCl1 0.48 0.50
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