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Analysis of Vibrations Generated on the Loading Platform of
Specialized Truck for Art Objects at the Boarding and Leaving
the RO / RO Ship
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In Japan, most of the cultural property transport is carried out by land transportation by specialized
truck for cultural properties, but there are zones where some shipping will occur, and the RO / RO ship is
used in that case. The authors measured the vibration generated on the platform during the voyage of the
RO / RO ship and confirmed that it is very stable during the voyage. On the other hand, details on what
kind of vibration occurs when boarding and leaving the RO / RO ship are unknown. Therefore, the
vibration data was measured during shipping of eight times, and by analyzing it, the vibration generated
on the truck at the time of boarding and leaving was extracted. As a result, it was found from the Grms
and PSD profiles that vibration was occurring at a level not seen in the sea voyage during the boarding
and leaving process. Some of these vibration levels were almost the same as the levels appearing when
the truck traveled on an ordinary road or an expressway. In comparison with the kurtosis of the
acceleration distribution, it was found that the process boarding and leaving tends to have a large kurtosis.
These are thought to have been influenced by steps such as inside the ship and the connection part with
the port.
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Table 1 List of the RO/RO ship transport
for analyzing in this paper

No. Date Time and port
1 28/8/2015 19:40 from: Sendai
29/8/2015 11:02 to: Tomakomai
2 6/11/2016 19:00 from: Tomakomai
7/11/2016 09:50 to: Sendai
3 10/8/2017 11:23 from: Aomori
10/8/2017 15:35 to: Hakodate
4 4/10/2017 10:01 from: Hakata
4/10/2017 14:50 to: Tsushima
5 15/12/2017 | 01:25 from: Tomakomai
15/12/2017 | 19:46 to: Oarai
6 25/12/2017 | 23:59 from: Tomakomai
26/12/2017 | 07:48 to: Hachinohe
7 7/11/2017 15:00 from: Tsushima
7/11/2017 19:14 to: Hakata
8 18/3/2018 | 19:45 from: Oarai
19/3/2018 13:30 to: Tomakomai
4 BER
EP GPS HETHLNE#RN L K]
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Fig.4 PSD profile for
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Fig.6 PSD profile for transport No.3
(vertical direction). Fig.9 PSD profile for transport No.6
(vertical direction).
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Grms (Vertical) vs Time (No.2)
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Fig.12 Time series change of Grms (vertical
direction) in transport No.2. Arrows
indicate boarding and leaving processes
(several minutes each).
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Fig.13 Car parking on board

Fig.14 Bracket for fixing the vehicle Fig.17 Step between the ramp way and the

harbor road
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Table 3 Comparison of kurtosis of
acceleration distribution in each process
of No.7 (vertical direction)

Route kurtosis
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Fig.18 Unevenness of the rampway surface

Table 2 Comparison of each process at ZOREFE, Grms B XL PSD 7'r 7 7 A
No.7 (vertical direction) A BIE, W EHATR TR WL
Route Peak G | Peak G | Grms | Grms UL DIFEEFNAE L T2 B SG o T,
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Fig. 19 PSD profile for transport No.7 at
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Hakata port (vertical direction).
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