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A Beam Type Tankcontainer
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Yoshio Kitamura

A full frame beam type tank container has recently been developed and put into practical
use. The aim of the development is to meet customers’ demand for increasing the container
volume beyond 2l m3 and for better protection of the tank shell from damage caused by a

road accident or rough handling by a crane.

The new design of full-frame container is expected to have an advantage of better protection
when compared with our previous design “container having no roof rail” proposed in 1986.
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Table 1 Specifications of beam type container specimen

ISO class 207 x 8’ x8'6” (1CC)
IMO type Type 2

Nominal capacity 21 000 £t

Tank inside diameter 2 200 mm

Tank overall length 5 824 min

Shell thickness 3.2mm

Head thickness 5.0 mm

Tank material SUS 316
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Design pressure

1.78 kgf/cm?
2.46 kgf /cm?

Max. gross mass 24 000 kg
Tare weight 3520 kg
Max. payload 20 480 kg
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@ Stacking test (1.8 RX5/4) (6 stacks) = 54 000kg

® Lateral racking test 15 240 kg
® Longitudinal racking test 7620 kg
@® Longitudinal restraint test (2 R) = 48 000 kg
® Top lift test 2R) = 48 000 kg
Bottom lift test (2R) = 48 000 kg
@ Londituginal internal restraint (R) = 24000 kg
Lateral internal restraint (R) = 24000 kg

R: Maximum gross mass = 24 000 kg
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Fig. 3 Outline of load test
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Table 2 Distortion of members in stacking test

Location of load Location of load

Load a . b
61 | 6 | AL | & | 4 | 4L
0 0 0 0 0 0 0
54000 | +0.1 | +1.8 | —=2.0 | +0.1 | +1.6 | —2.0
0 | —04 | 0 0 | -04 | o0 0

Longitudinal
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Load - c d
oy | 92 | 4L 6y | 6 | AL
0 0 0 0 0 0 0
54000 | +0.2 +2.0 —2.0 +0.3 +1.8 —2.0
0 —0.4 0 0 —0.4 0 0
Residual distortion = 3 mm
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2) $i7 v ¥~ 7B (Lateral racking test)
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Table 3 Distortion of members in lateral racking test

Push Pull
3 Load
= 4L1 | 4L2 [AL1+12) 8y | dp |4L1+L2
0 0 0 0 0
15240 |+4.0 |—4.0 8.0 |—4.0 {+5.0 9.0
A% 0 0 0 0 (]
Diagonal distortion < 60 mm
B4R EFI»FrIrEABREEHER
Table 4 Distortion of members in longitudinal racking test
Load Push Pull ’
a2 (ke b] )
/
/ 0 0 0
&L 7 620 4 7
0 0 0
Distortion = 25.4 mm
B 5 X EFREARBHER
Table 5 Distortion of members in longitudinal restraint test
? Load Push Pull
ke) L L
= x| 0 0 0
48 000 —2.0 +2.0
‘ L 0 0 0

Residual distortion < 2.0 mm
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Table 6 Distortion of members in top lift test and bottom lift test

Bott. lift

Top lift Load Top lift Bott. lift
I (kg) ) d
0 0 0
45 48 000 +0.5 +0.5
C O 0 0
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Redidual distortion < 3.0 mm

Table 7 Distortion of members in longitudinal restraint

B AHRBEMHZ B2 E 5 kllE+ 55BTh Load | v L1 ] L2
So (ke) P) Right | Left | Right | Left
CTCORMBIRKI, v 7 7 ~(HEOAEE T o T o o o I o
VA CESEL LTREBEL, 272y 7t | 24000 | +4.2 | +1.0 0 +1.0 | +0.5
SEB L e BEABREETH L TTE, HEDR Z 0 | +01 ] O 0 0 0
*— F (4mile/h, 6mile/h, 8mile/h) THEL, L, L; <15mm 4 <42mm
IFHECHREIE S, HEEa Y 7 FELCHE
IAIMNE &, 7 V- s EEBGAOTAAICH ety
;?gfa)%ﬂ:ﬁﬁ mm LIPyTH 5 & & D ek '%abslef giﬁfiﬁ;flngnﬁrs in longitudinal restraint
Wit ik, SWOBREDNRbLY I, CTCOH z Load | L1 12
1458T, WHEBAK 1 EoBEERC2IY 7> L 5 (ke) 5 | Right | Left | Right | Left
PRAHEAHEDORAY — FOERIELHELT 7 DI 0 0 0 0 0 '0
> TWnb, SEOBRBRERTY, 2 v 7 F0RE A b ! 24000 | +1.8 0 0 0 0
Sk MR W RSN, A0 HEk 7 0 0 0 0 0 0
Zo L, L; £15mm 46 <8mm
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Table 9 Maximum stress under load test

Dimension : kgf/mm?2

Load tests Max. stress All. stress Member Location

1. Stacking (Case 1) 19.7 31.8 Corner post
2. Lateral racking (Comp.) 21.3 23.5 Top end rail
3. Lateral racking (Tens.) 24.4 42,0 Head
4, Longi. racking (Comp.) 32.6 42.0 Head

(without/roof rail)
5. Longi. racking (Tens.) 29.1 42.0 Head

(without/roof rail)
6. Longi. racking (Comp.) 12.1 16.5 Roof rail

(with roof rail)
7. Longi. racking (Tens.) 16.9 36.0 Roof rail

(with roof rail) 20 11
8. Longi. restraint (Comp.) 9.3 22.5 Bott. end rail > ¥
9. Longi. restraint (Tens.) 10.1 36.0 Bott. end rail ‘/é
10. Top lift 2.9 36.0 Support ring 0.4
11. Bottom lift 3.5 22.5 Bott. siderail
12. Inter. restraint (Longi) 11.5 42.0 Head
13. Inter. restraint (Lateral) 9.1 42.0 Support ring _iﬂ
14. Load for transfer area 23.8 36.0 Cross meber 1

1. Allowable stress
3¢Sin=3X14.0=42.0 kg/mm?
1.5 0y=1.5X24=36.0 kg/mm?2
fe=Allowable buckling stress:=—1'5{IL(ZMV}F
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Fig. 4 Location of support
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Table 10 Stress analysis under dynamic load of 2G

Head

Frame

CASE } Support ST ng i 3+Sm 1.5 0y
1-1 | Corner fitting | 22.5 | 5.00 | 42.0 | 8.20| 36.0
1-2 ggﬁfzgggggber 11.7 | 8.68 | 42.0 [ 10.3 | 36.0

Head thickness: 5.0mm, shell thickness: 3.2 mm
3+Sm: Allowable stress of shell (SUS316)
3X14.0=42.0 kgf /mm?2
1.5 oy: Allowable stress of frame
1.5%24,0=36.0 kgf /mm?2
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Table 11 Fatigue analysis under dynamic load of 2G

CASE Evﬁ;§ﬂ1 Sn | a | x \psmt N n
- g}faﬁ 11,3 | 2. gg 8 gg %422 ;ig: }X :llgz Stress amplitude for 1G
- e 2,50 | 2. . . X . . .
Frame |4.14|2.75(1.08 | 6.15 | S107 | 1X108 20 :E?//r— s faTg“e strength reduction
................................................................................................. _%% actor
Head 5.85 | 2.75 | 0.95 | 7.64 ;10; 1x108 161 \ r: Modular ratio
1-2 | Shell 4.3412.750.95 | 5.67 107 | 1108 reSalt: Stress amplitude (Sneaer/2)
7 6 '
Frame 515 |2.75 (1,08 | 7.65 | >10 1x10 N: Allowable number of repeat
812 8 BE+BNBEOEMFRITHEE
Table 12 Fatigue analysis
FAAA _M,q;\_%q,agrf 1 G+Heat Stress amplitude
-3
] ARR \F
Stress amplitude for 1 G
CASE miﬁ“ sn |« | 1 | Re |eSat| N n Ui | U
1-1 Head 11.3 2.75 0.95 — 14.8 8X108 1x106 0.13
2-1 42.5 2.75 0.95 | 1.04 57.7 2500 200 0.08 | 0.21
1-1 Shell 2.50 2.75 0.95 — 3.27 >107 1Xx106 0.1
2-1 23.7 2.75 0.95 — 31.0 40 000 200 0.01 0.11
1-1 ‘ Fram 4,14 ‘ 2.75 1.08 — 6.15 >107 1Xx106 0.1
2-1 rame | 450 | 2.75 | 1.08 | 1.19 | 79.5 400 200 0.50 | 0.6
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 Fig. 6 Frame stress contour

FMENT VB D,
FHTi 3 %o
ZOBRBIHE L LTk, FRIGHRIEC KT D T
DEVELUEERE N &L, FPHEIVEL EHEEZD LT
L, n/NTEINAFERRE UL 0B XUI=U 10T
ThoHZ LNBETEH D, BHOEREABERREUIZ,
BRRERT IO NTIRE LOBT TS %,
iy £} (43

e~ nBlayrroffiFk v-2Bicdrziic
£oT, 2avFrEABOFELERL L, BEEELERT
ik oT, MENRABDAHZI LD BN, REHD
PO=—XF LYV REWEELT, 7v—rlEiiTovy
U LT 2D BERMERN, A~ - & LTIRRIED
REE—CERET D LR, 2FNIIEITEHFITERE
LD I RTNELED R WEE L TWD,

ZDZODGH A 7 v TCREREY

22

.Wﬁﬁ/i’vi“Y?&*ﬁ

Vol. 837 No. 1 (1993/8)



