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Shock Received by Cargo During Transportation by
Overnight Small Parcel Delivery Services

Katsuhiko SAITO®. Masayoshi KUBO*® and LIU Gang**

Shock received by cargo during transportation by overnight small parcel delivery services was
measured. The study focused on the differences in “shock load”received by parcels marked
“fragile”and “normal”parcels. Environmental recorders in dummy “fragile”and “normal” parcels
were used to measure shock received by parcels. The results of these measurements showed
that parcels received strong shocks when being sorted and the shock received by parcels labeled
“fragile”was not necessarily lower. In addition, a survey of overnight small parcel delivery
service users was conducted. The results of this survey showed that almost all user hoped that
the packages would receive more careful treatment when labeled “fragile”. The results of this
study showed that there were discrepancies between the expectations of users and the actual
trealment received by parcels.

Keywords : Shock, Overnight parcel delivery service, Environmental recorder, Qustionnaire
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l:Transportation Enviornmental Data Recorder 167x 118X 134(mm)

2:Triple-V¥all Corrugated Fibre-Board 265% 225x 12 (mm)
3:EPS 225x48x 20 (mm)
4:EPS 125X 100x 60 (mm)
5:EPS 125x 48x 20 (mm)
6:Corrugated Fibre-Board Box 420x 300x 210(mm)
7:EPS 125% 100x 60 (mm)
B:EPS 225x48x 20 (mm)
9:EPS 100x 95x 60 (mm)
10:EPS 167x80x 20 (om)
11:EPS 100x 95x 60 (mm)
12:EPS 167x10%x 20 (om)

Fig. 1 General arrangement of a dummy cargo
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Fig. 2 Appearance of "Fragile"dummy cargo
and "Normal"dummy cargo

804 A Fragile” —— regression curve

7046° [T—k- -fh  k=1.09{kgf/cn) ‘equivalent linearized spring constant
"
m: mass a
80 g:gravitational acceleration o a
a
~ 404 ///
_5 a a_ a 8
o %01 ,_4//§ °
£ - a
9 20 ; 8
10+ //
o T T T Ll ¥ \J
0 5 10 15 20 25 30

Drop Height (cm)

80 - 3 "Normal” —— regression curve
n-{z Yk k=0. 96 {kgf/cm) °
70 4 w1 i
60 (=]
— 504
o ]
~ 40 g/r/
/
-~ o o
g o
& 88
20 E -]
104 / °
o T T T T ¥ T
0 5 10 15 20 25 30

Drop Height (cm)

Fig. 3 Relations between vertical shock and
drop height of two dummy cargoes
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Fig. 4 Transportation system of the overnight
small parel delivery system
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Fig. 5§ The records of vertical shock when two
dummy cargoes are transported at the
same time (Company-A, East Kobe<&
West Kobe)
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Fig. 6 The records of vertical shock when two
dummy cargoes are transported at the
different time (Company-A, East Kobeé&
West Kobe)

5, 2L, SEOERTIL. I
DBIAEZEAITL TITo> TRV D, B
HRIC ED L D LD HEEN K ERFHFRED
BEEMNETEISOLEIARHTH S, LD
WMEE ToLe/ i & TERERY) ME
BICHMXEIN-BEOERTHD, o TH
ER2 DODOEMIIRMHICAFENERZITTNS
HDEEZ LN, ISICFig 2ITRTELIK
2O0HYOHE, ERIIZ<FEAUCTHD
B, WREEERHAT ITLE/ ) 2R
BbiahokZlébEZLONS, £ T,
ToLE /et & TESEY) ORERET
SEFEEREXRIZITV., ZO#HR%EFig 61
R KD, KEARERIIEMERHIC
BELTWBIENENS, B2, [T

&

“Fragile Cargo”

s & ¢

-
o

i II. |

-10

Vertical (Z-direction) Shock (G)

0 fo 200 30 @
/13 P EVAVN R TV ) 3715 A 3/15H4
T L} v L)

“Normal Cargo”

»
o
L

©
1=}
:

~
(=]
.

T A Y T -
0 }u 0, 0 40
18 A N ai ik /18 MY lys18
T T ¥ B

Vertical (Z-direction)Shock (G)
s

Fig. 7 The records of vertical shock when two
dummy cargoes are transported at the
different time (Company-A, East Kobe&
Saga)

/) BRRTBHIEICED 30GLL E DS
Nix<izn, ZOFTRI LT RZRONE
NHzdZEMbhz. LLOHRIIMETN
DEWMEERTHD, KERAERHEOBEILTS
Fhiah, £ TRICKERBREIO®EE
2. REMBXERETo /. Fig. 713,
A#TOIILE/] ETTOLE/ ] TRV
DEREHZETSET, HEHHSEETE
THEEBEOERTHLEERTHD. ZOH
Tb (DLE®/| RRETRBHAL T7LE
/) RrELRBVWBADOKERBHBRORER
RWIEMEBRHTHS, £z, ZOFTIIM
HEOKREXIR.IDLE/) 2HRLEES
WICHIZKELZ->THY, FEAZETLHET
HHTLD (TLE/ ] BROBENERNL



A#&g#LR4E Vol.7 No.l (1998)

WZ %R L=, Fig. 813, §EIfT- A
HOERTEHUI N T RTOERMEET
DOEEERT. BED DL E/] RRET
BT ET 4A5GU LD 2 MOERIZE< -
TWAbODERFES T EEOHREH X
DEDSRN,

“Fragile Cargo”

Frequency
H

10 38§ 20 25 30 3B 40 45 5 S5

Vertical (Z-direction)Shock(G)

100 “Normal Cargo”

Frequency

5 MW 15 20 25 30 35 40 45 S50 55

Vertical (Z-direction)Shock (G)

Fig. 8 Frequency distribution of vertical shock
on all transportation tests (Company-A)
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