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M easurements and Analysis of Truck Transport Vibration Characteristics
on the Gyungbu and 88 Highway

Insk Park
Dept. of Packaging Management, Kyungbuk College of Science

Abstract Measurements of accderometer levels transmitted from the floor in commercids truck shipments were carried
out trangportation of 300 Kg-load from Gyungbu Highway(Waegouan-Seoul) to 88 Highway(Gwangju-Daegu). Different
characterigtics were observed the vaues measured the vibration levels with directions in the two Highway's as a function of
road condition and truck speed. The results showed that the vibration levels of the Gyungbu Highway is much higher than
those of the 88 Highway. A following andysis on the obtained val ues was used to get the acceleration spectra density (ASD)
and power spectra density (PSD). For the entire trandit route, the results showed that the level of vibration to vertica direction
was sgnificant effectsfor damaging the products carried compared to other directions such aslongituding and transverse. This
paper provides an updated history of measured characteristics of vibration levels for highways using mainly in domestic area.
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Fig. 1. eDAQ system and cables.
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Fig. 2. Accelerometer setting program.

Table 1. Main Characteristics of the route during measuring vibration
. . Speed, km/hr )
Typr of road Trangt route Duration, hour vehicles
max. avg.
ARyEER o A-A & 35 110 95 Truck, 3.5ton
88T & =T e s 4 100 90 Truck, 3.5ton
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Table 2. PSD level comparison between e-DAQ and electro-
magnetic vibrator

PSD Profile [Gp,e/HZ]
Frequency [HZ]
Measured Controlled
2 0.0009 0.0007
3 0.0034 0.003
4 0.0103 0.01
20 0.0103 0.01
40 0.0014 0.001
80 0.0014 0.001
100 0.0008 0.0007
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Fig. 3. Typical records of truck vibration level on the
Gyungbu Highway (x-axis, y-axis and z-axis represents lon-
gitudinal, transverse and vertical direction of truck).

Table 3. Vibration characteristics of truck transport on
Gyungbu Highway

Vibration characterigtics of Gyungbu Highway in truck trandts
X-axis y-axis z-axis

max. G [g] 0.71 0.87 6.13
min. G [g] —0.69 -1.05 —4.66
Sid. Dev. 0.04 0.06 0.35
Grus [d] 0.04 0.06 0.35
Skewness -0.09 —-0.004 0.01
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Fig. 4. Typical records of truck vibration level on the 88-
Highway (x-axis, y-axis and z-axis represents longitudinal,
transverse and vertical direction of truck)

Table 4. Vibration characteristics of truck transport on 88
Highway

-

Vibration characteristics of Gyungbu Highway in truck transits
X-axis y-axis z-axis
max. G [g] 0.62 0.82 1.24
min. G [g] -05 —-0.88 -1.58
Std. Dev. 0.04 0.07 0.17
Ggrus (9] 0.04 0.07 0.17
Skewness 0.04 -0.02 —0.05
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Fig. 5. ASD for truck transit on the Gungbu Highway at the
axis of vertical, transverse and longitudinal direction

= Vertical
> I-j-~ Transverse
] : _ | "W _Longitudinal
godly N 1

o W "I"' g "'|I! q, b
E I » : .‘.‘ gl II |
% B e

\\ |$ﬂ.
a W '.1 |
= l [T l‘l- 11
S g LT
© & t“""ﬁ-"(.‘i g, |
@ UL,
g """'--.-_.-'.k--—_,-.-_._;_‘.._\.________‘
<L
W M 3}/ 40 S0 B 70 80 @ 100
Frequency [Hz]

Fig. 6. PSD for truck transit on the Gungbu Highway at the axis
of vertical, transverse and longitudina direction
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Fig. 7. ASD for truck transit on the 88 Highway at the axis of
vertical, transverse and longitudina direction
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Fig. 8. PSD for truck transit on the 88 Highway at the axis of
vertical, transverse and longitudina direction
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