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Light-Weight Tank Container
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Kaoru Nishimura

ISO provides the maximum weight of the tank containers as 24 000 kgs. Thus, the lighter
the tare weight of the tank container, the greater the payload for the tank container. This
report describes the experimental results on the strength of tank container frames which
have been made lighter by approximately 400 kgs.
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Table 1 Weight comparison of new and old containers
(calculated) (Unit : kg)

iFrame weight ‘ Tank weight ‘ Total weight

New type ‘ 1 410 1790 { 3 200
—O]d type | 1 810 1 790 “""; 3 600
% 2 ¥ WE7XMEH
Table 2 Load tests
T | Loadtk) | Remarks
Stacking test i 54 000 | =24000% 1 8X5xX 141
Lateral racking test i 15 240 !w——
Longitudinal stacking test | 7 620 |
Longitudinal restraint test i 24 000 1777

Note 1) 6 stacks. Safety factory 1.8
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Photo.1 Light-weight tank container
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Table 4 Measured seresses in stacking test
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Location of load (a) 25  Location of load (b) Location of load (c¢) Location of load (d)
\ Unit:kg/mm?2
~Jocation 1 oion of load (a) “Location 1 ation of load () Location of load (c) Location of load (d)
Load Porner| Seevot I'ofeommes | Load oot | Sentor |Ié’f‘" e | o bormey| Sorvot [Tor s | of borney| Senvot [ eornes”
(kg) post corner post‘ post : (kg) post __lecorner post! post post  lecorner post! post post leorner posti  post
0 0 o | o |
18000 | —5.1|—46|-60  ° 0 0 0 0 0 0 0 0 0
v :
36000 | —11.3 | — 92| —12.8 | l
v N
54 000 —16.2 | —13.2 | —18.9 54 000 | —13.5| —12.7 | —23.2| —15.6 | —12.5 | —19.6 | —19.0 | —13.0 | —18.6
0 0.1/ — 0.1 { 0 |
]
— T J |
54000 | —17.2 | —12.7 | —19.2
B 0 |—o01|—o01 0.1 0.1 0.1 0.4 0 0
0 o | o 0
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Table 5 Measured stresses in lateral racking test

Unit : kg/mm?2
\ Location 4 Racking (push) Racking (pull)
Corner Topend | Bottom Comer | Top end Bottom
Load (kg) \I post rail end rail Brace post rail end rail Brace
0 0 0 ! 0 0 0 0 0 0
15 240 - 13 —12.1 I — 3.6 14.0 — 0.1 7.7 0.8 —14.9
i
0 0 0 ' 0 0 0 0 0 0
B bR EFTERZy X 7 RRAREGIE
Table 6 Measured stresses in longitudinal stacking test Unit: kg/mm?
% Stacking (pushing) Stacking (pull)
load Corner Top end Bottom Corner Top end | Bottom
kg post rail end rail Brace post rail end rail Brace
(l) 0 0 0 [ 4] 0 0 0
J
7(]320 1.9 — 8.4 — 0.5 — 3.8 — 1.8 7.4 — 0.6 — 4.4
y
0 0 0 - 0.1 0 0 0 0.4 0
B 7 X EFTAEREBRAERIE
Table 7 Measured stresses in longitadinal restraint test Unit : kg/mm?
Location Restraint (push) Restraint (pull)
Load (kg Comer post ‘ Bott;:‘ﬁ end Corner post ‘ BOti‘;’ﬁ end
(]) 0 l 0 0 i 0
{
24 000 5.1 — 9.5 — 5.0 9.1
|
{
0 0.2 ‘ 0 — 0.1 — 0.2
B 8 K WEELQIRTIHER
Unit : mm

Table 8 Distortion of members in stacking test

Location of load (@) Location of load (b) Location of load (c) Location of load (@
Change | Distortion of |Change | Distortion of |Change | Distortion of |Change | Distortion of
in corner| corner post in corner,  comner post in comer| corner post in comer{  corner post
post Longi- post Longi- post Longi- post | Longi-
Load length | tudinal ‘ Lateral length | tudinal Lateral length | tudinal Lateral length | tudinal Lateral
0 0 l 0 0 0 0 0 0 0 0 0 0
54 000 kg — 2.0 08' — 15|+ 0.4]— 23] —20)+ 075 — 215 — 20| - 1.4 — 3.45
0 0 +O351——015 0 + 01| —0.1 0 — 0.15) -+ 0.1 0 0 0
10 R 7y T R Vol. 29 No. 8 (1986/3)
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Watar <————

Cormner fitting

Total weight
24 000kg

(Max. gross
weight of tank
container)
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55 000 kg
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—_

Accelerometer

Rail car
tare weight 15 000kg

%4 AAR-600 FESEREEX
Fig. 4 Outline of AAR-600 impact test.
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Table 9 Distortion of members in lateral racking test

[ Rail

Rail car
tare weight
15000kg

Indicator of accelerometer

Push Pull
Differences of diagonal Sum of Differences of diagonal Sum of
lengthes differences of lengthes differences of

diagonal diagonal
4L, AL2 lengthes 4L, AL lengthes

0 0 - 0 0 —

— 4.0 + 4.5 9.5 + 5.5 — 4.5 10.0
— 0.5 0 0.5 + 0.5 0 0.5
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Table10 Distortion of members in longitudinal restraint test

Unit : mm
\ Push Pull
Load (kg)
(l) 0 0
- 4
24 000 — 2.0 2.5
L |
{
0 0 0
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