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Analysis on the Distribution Environmental Loads of
the Parcel Packaging Delivered by Means of E-Commerce in Korea

Sanguk Suh, Mijin Lim, and Jae Young Oh*
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Abstract The amount of delivered parcels have been increasing according to the change and expansion of consumption
pattern through e-commerce, and they are required to minimize breakout or failure under the delivery. In this study, we
measured and analyzed the distribution environment data (vibration and impact) occurred in the packaging, which were
prepared with 5 types by the weight and dimension, distributed from Seoul to Busan in Korea by 2 parcel delivery service
companies through e-commerce order. Date showed the parcels had 3-5 times of drop impact and 0.3-0.7 m of drop
height on average, and 0.8 Grms of vibration acceleration from equivalent equation to the vertical direction. The sig-
nificant gap in service quality was not found between 2 parcel delivery service companies. This study is expected to be
useful for designing the suitable packaging in order to enhance safe transportation of the delivered packaging, and fur-
thermore useful for developing Korean testing method for Field-to-Lab simulation.
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Fig. 1. Scheme of the dummy box, in which the distribution environment data recorder was fastened.

Table 1. Types of dummy prepared by the weight and dimension for gathering vibration and impact data under the delivery

Type 1 Type 2 Type 3 Type 4 Type 5
Weight (kgf) 5 1012 15+2 2012 2515
Dimension (mm) 340x250%210 410x310x280 480x380x340 520x480x400 520x480x400
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Fig. 2. Transportation route for measurement of distribution environment data.
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Fig. 3. Average drop height of each dummy gathered from the
distribution.
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Fig. 4. Average drop height of dummy on 2 corporations.

Table 3. Grms values transformed by the equivalent equation from the field data on 2 corporations

A corporation

B corporation

Measured value Conversion value* Measured value Conversion value*
X axis 0.080 0.290 0.147 0.510
Y axis 0.127 0.440 0.134 0.460
Z axis 0.235 0.810 0.230 0.780
*Conversion value (equivalent): Domestic parcel service time 12 hour (Avg).
Table 4. The rate of cumulative Grms at the frequency of 5, 10, 30, 100, 200 and 500 Hz
5 Hz 10 Hz 30 Hz 100 Hz 200 Hz 500 Hz
X axis 40.4 45.6 75.1 93.3 96.7 100
A Corporation Y axis 73.4 76.4 90.8 98.0 99.1 100
Z axis 35.7 454 99.2 99.8 99.9 100
X axis 74.6 78.7 88.0 99.5 99.8 100
B Corporation Y axis 74.6 79.1 95.2 99.1 99.7 100
Z axis 72.9 75.6 82.0 99.8 99.9 100

*Cumulative Grms: The Grms value of 500 Hz is accumulated based on 100%.
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