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Abstract

In the SuperKEKB, it is observed that a predominant frequency of ground vibrations are at 3Hz and a vertical relative
displacement between two points 10 meters away on both sides of the beam collision point is several tens of nanometers.
Effects of the vibration on beam collisions has been discussed because it is necessary to reduce the beam diameter to 50
nanometers in the SuperKEKB, but then the vibration source has not yet been fully defined. Since it's generally
understood that the vibration source is vehicular traffics on a main street adjacent to the site of KEK, the vibration in a
stop state of all equipment in the SuperKEKB under favor of a legal power outage is measured. This paper is described
the vibration caused by vehicular traffics and equipment sequentially operated after a power restoration.

A vertical relative displacement measurement is carried out using two accelerometers which are placed on two points
10 meters away on the forth basement level in the TSUKUBA building. The vertical relative displacement at 3Hz is
from 5 to 10 nanometers during midnight in a stop state of all equipment, gradually increases with the growth in traffic
volume from dawn and is finally up to 45 nanometers during daytime. On the other hand, the vertical relative
displacement in the frequency region more than 20Hz gradually increases caused by equipment sequentially operated

after the power restoration. From the above, we confirm that the vibration at 3Hz is caused by vehicular traffics.
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Figure 1: Measurement schedule.
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Figure 2: Map around TSUKUBA building.
(https://map.yahoo.co.jp/)
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Figure 3: Plan of 1F floor TSUKUBA building.
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Figure 4: Maximal and minimal level of vertical relative
displacement under a power outage.
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Figure 5: Maximal and minimal level of vertical relative
displacement in a stop state of all equipment.
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Figure 6: Comparison of 15 minute vertical relative
displacements by one cold pump operated on August 6th
from 6:50 p.m. to 10:50 p.m.
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Figure 7: Comparison of 15 minute vertical relative
displacements by one cold pump operated on August 7th
from 0:35 a.m. to 3:35 a.m.
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Figure 8: Comparison of 15 minute vertical relative
displacements by one cold pump operated on August 7th
from 5:05 a.m. to 6:20 a.m.
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Table 2: Times when Each Equipment is Operated
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Figure 9: Comparison of vertical relative displacements
by equipment sequentially operated on August 7th from
6:43 a.m. to 10:08 a.m.
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Figure 10: Maximal and minimal level of vertical relative
displacement after all equipment operated.
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