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INVESTIGATION OF VIBRATION ATTENUATION BY EXPANSION JOINT IN THE
SPring-8 STORAGE RING
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Abstract

The expansion joint is made for the separation between building and tunnel in the SPring-8 storage ring. This expansion
is useful for not only slow movement but also vibration. A 40cm deep expansion is cut between cooling machine room
and maintenance path. This expansion reduced vibration amplitude by 5~10 dB and is found to be valid. The phase
difference by expansion makes complex changes with frequency. The phase velocity is measured to be about 1 km/s. The
vibration of machine room seems to travel through the 40 cm slab because the soil under the slab is soft.
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Figure 1: Model for simulation in the reference 1.
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Figure 2: Machine rooms and ground improved area.
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Figure 4: (Left) Positions of pumps. (Right up) Photo of
expansion. (Right down) Cross sectional view.
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Figure 6: Rubbers for vibration isolation are inserted in the
middle of cooling pipe.
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Figure 5: Cross sectional view of cooling machine room,
expansion, maintenance path and tunnel.
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Figure 9: The sensitivity check of twelve sensors.
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Figure 10: Measurement wagon
and sensors on the floor.
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Figure 11: (Left) PSD of the floor vibration near the machine room and the attenuation rate through expansion. (Right)
Spectra and phase difference of both sides through expansion in the three directions.
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Figure 12:Hammering test by cannonball .
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Figure 13: Results of hammering test.
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Figure 14: Spectra and expansion attenuation using
hammering at machine room side.
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Figure 15: Spectra and expansion attenuation using
hammering at maintenance path side.

43 B EORNE

2.5m MRICErh—%ES, 2 m BRI LA
T S EFEE L 2RI E Lz (Fig. 16), RN A 7.5
ROV p OB I OB ER N FEA T,

2243 -



Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

PASJ2019 FROI08

xyz 3 FEd 7.5 m
¥ 4ms 2 o7-D T
2km/s LR BN D
(Fig. 17),

7. Fig. 16 O
DY —DH N,
WL AH I B SR & 72, N
PRALEDD Casel ~3 D
ETZEI T, KR
7 — Y ISR
TEDNHEERRD | 20
[B] 572 D B RER 2>
OALAR 2R D 721
DThHD, EHIRET
W72V TIESL D EN
REWHEEGH DD B
Bteda 1 km/s FRAEL I,
b b, Figure 17 13

it ano: gy X FTMH anr: sy Y J310) 2: g
Ea m
om = 0
o 8 :
0.0
ezt I

Figure 16: Sensors for wave
velocity measurement.
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Figure 17: Wave forms at four positions after hammering.
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Figure 18: Hammering spectra and phase velocity.
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Figure 19: Trajectories at distant points by hammering.
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