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Structural Strength Evaluation for Tank of Tank Car used
for Carrying Asphalt
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We studied on the characteristics of many kinds of tank cars carrying hazard materials and performed
structural strength evaluation for tank of asphalt tank car using finite element analysis. We analyzed the tank
strength according to JIS E 7102(Design Method for Tanks of Tank Cars). It was found that the maximum
stress obtained at the area supported by the saddle is much lower than the yield stress and the criteria of
JIS E 7102.

Key Words: Tank, Tank car, Structural strength, FEM(Finite Element Method)

1. A&

A7 A=Z B3l 47, AFHE D dsidg T G APE FHo] FaAA Qo ojo A
£33 2 Adw §2385(0il Tank Car), o}2%E B A3}3(Asphalt Tank Car), F4F B33}
(Sulfuric Acid Tank Car), T3 ® 333 (Propylene Tank Car) §o] g9tz olt},

OB VNE F4¢ BIAFAE o) ALz Ao ZAEA B R A, FAH 3 7Hedel
E B7stn 1o g 722E a4 i 2 v)Fo] SUHA ol Z AP Bad w7
7) OE Wi 71 S agste d7E sdsta Aok

B AFodE Fda £8FA AEE 58 Baxe FH T

He ol&

2~%E gasgiate] vk B3 FxE st fas o] =g 7te A
o 53 B3 47)9 E4¢ neste no e Ao T2 sMed KTLE ATHE A
by dAE FReaye

7] 9)8l JIS E 7102¢] 71&Hoigly Bag el A=AAS A AR A3
2 7939 Mg n 2 23S @t

* TPV ATE/UST, B3

E-mail : chlim@krri.re.kr

TEL : (031)460-5285 FAX : (031)460-5279
* FFTAE| AT AIAFd, HI4



2. 198 % A=AF A

2, 1 °$-T 23 3x(0il Tank Car)

£ 893 3= AL, S4AS), T3S, As 5L FEote AFes ALHIL Jrh Ly
= 9-?—-_153:335}7}: 2o Z7Y AH4E F43le EHo2 AS T
ko] Pz 09 ®WI e AR E(Dome)llE dt3@ B (Discharge Valve), WEME(Vent

Valve), E#A W (Dome Cover) ¥ <HA %yH(Safety Step) TLE o|FojAJtt. & 5}_’_01]1: FHo
2 3537 9% EEu(Outlet Valve) 2 7(Cap)ol Au|=o] gdon, E&¥(Outlet Valve)2 7]E0]
= #S(Handle)S =8 o= @B g Ho o}, A2 Aol WH(Cut Out Valve)Z A H o
=

2.2 o}2%E ¥ H 3}3}(Asphalt Tank Car)

olAZE HAFAL ol2TE 4f AE 5 AAEA (F)S-oil AFHAIA F 150-180T <]
of~2ZEE HA(Loading) 3 492;7IX]i F4atx gk o 150-180Te =AL ofX2BETL F
F(RQAT 24-30A47D0] 2=/ olAE AL By Siste] B3 5L B2AR HIH nh
ol~BE ®IAFgAE HAFRY 4R EDome)llE 3 WH(Discharge Valve), HERH(Vent
Valve), E79(Dome Cover) 2 ¢t 2 (Safety Step)o] v oilo} #5F B3 Shake} A 7
Z2E 2t3 glov} B3 BeAgE ol Ui olaBE A/ststE F71 A% S ¥
A= A7t fH.

2.3 34t B3 SAA(Sulfuric Acid Tank Car
A 4 4 PBagAde Fie $557] 4 Bast duiHol vk B3 FA9 82
28,000m’ 224 ¥ 1.839) AF FAL of 508 A= A7t @ 72T Ho Arh

B3 BA9 HAL VENFE GitET2AASSADE Ao, HTde AHdS
(STS 3008 A&stn ok U & Bt dFEs FASSADE U2 ARSFes <&l o
% t‘*‘ol ol At

Qg G HRAZEA B Ao Ao FAE FE MAA Bo olF WA sk A

s %‘*&94 Aatate 25 B3 BA fo Aulg golA A Hel vk Fo AuEe A 9
A8 98 FYF(nlet Port)st B3 WRE A5 948 #EMan Hole)ol et EF ststE 9
st ok 2kg/em? AL 7tetE BrE B3 o] B8y 9 ¢EF7] FUF(Pressured Air Inlet
Port)st B4 EZ7(Outlet Port)7} Au|slo] 1z, Banfe) 48 45 Aoy 98 3ke/em’=
AR o] 9 AW (Safety Valve)o]l Anj5 o] et

B3 A AARSA G 2Ys] dst] B2 BA stiel AAS B
Aol dulg rtek Bgog A g A ha FARAE B FAE AT ASED)
Y AA ko] PAE GAAA AW FAo driZ IS BolESA F
9 s Wi BEE HAZ BE EQ I(Torque)E AAste] 2dd vigh ?Pﬂ"ﬂ 15101 el = S B
ASZA, A2, B L Aoz YL It A=AFH T

N

o ol

2.4 2293 ®3 332 (Propylene Tank Car)

T29d 54 B934T ugtey] BA2A 21.6kg/em’e] ¢Fl AUEE HA R AFHULH,
Aeke] 24%F & 27.8E0l 1, ¥F 0.44kg/m’e] TRAW 2580 HA M@ BAELH 57m’ EE 207
o] AR 7158 4ATmPo B A A 74};401 A2 e 80-90%E 453t 9

zedd B3asate) A INFEEAASSIDE AFHA o, %i FHo & &(Dome)Ht F7
H(Dome Cover)7} A X =o] 9t} %Oﬂlr: 21.6kg/cm?e ¢EL NAE 2P AL A Ay
of gagRo] YA dE FAS 98 bHWo] 28.8kg/em’ll FHA o] Wiy For Hid

[«0

]
I



& o}F ATk Folt Adug @ Aeun 24, FauE g 2 dwdn e R e
1w 9 g, AW, £% 2A7, NRLEA} ude gor Bax AnTd Fuvs
o §ARS A Bl sd P2 ARSel A, 1 9 Z2AW B3 FolE A4 2 £

& 9% <bdgwst @l bd AgE]rh Aol "”4

2]

3.1 3|4 9AH(Asphalt tank car)

2 7MY g olase BAdAE A A, T AER T A6 dd dvTd
Jol mRHo) ANHT Y& FAPS Y T L AR PEE £ Aok o7)M e G
e 9= Andr FolME 43 2 BE A6l sl g1 24 mo»} AE FoAE e
3 WEY AFHe] oo mAHel g FAR £ Yok G T Aagare] Aol o
ol AEF 97wy} A BE 4

T3 ojAZRE HIZAE B F7
2ol ojrgES AAdn F7) WMo wEHoaH ofxd
olf@ H4e Bal 4R U Frle doliEd g3 ne
g% 77t @ Jbed ] ¢y BAT2E 23 Y FEAGA

3.2 299

3.2.1 %% AL
2 A7) A4 el ofaBE WA B3] 43 AYE el Table 10] e

3.2.2 gHEE T4

My olaZE B3 sl dstd Tz A% Bad PARN 93E ARAUT =T
JIS E 71028 A@ 7% E@ Basa4 238 o AEd Aoyl dEd TxaAd 233 ¥
AE U 2 e Tdg B2 RESS ALY B39 AS 2 AuaAY ATAS 245D WAL
e 1298 299 o) olw AS, Aear @ a9 2agel dolN thed PRI 54
2 2859

A

2 FARAYS o) 47 4] T BE Y PRI o)FoA glen ue
3 BEAANE 243 wdstd A Adxe] HFHo] FHHARE 3183}
= gart 2 Ax ExE AR AA "“"°ﬂ agso] A& 4719
}r. Bl oi7] Zg o] E(Anchor plate) 59 & oA F-d oA Aoz

A AFHo g B3] 72 Aol Bacte] A 5ol A2 ’Smb}ﬂi olg 43| PSR
o A 2 ASME NES o438 va 9% AT, AEdANNE 3 £ BE AF¢e BA
otk 7se @ of2ZE HAZA gREe -‘?'*ZH% AAo] 74gA 228 o B3 35 F
NE, Abotal, BeA, =7 F/e70d, oojilE @ zb: slsl Aul T3 ol siA Adel & 4
nxx] %e AoE dAstE 2o A ug Zage st AAANI F3d ANAAE
3l Sh) 7|E HEE BasA A% APLFS x2, WY L FolFE Az y H 22 2
Aty

olaZE B3 sk wAYolx 28881719 AW 28574709 2D shell LA E AFEEATE ol A
d zeo] 2dy AMS Figure 19 YERATH



Table 1 Specifications of Asphalt Tank Car
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Figure 1 Mesh model of Asphalt Tank Car
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Table 2 Properties of components materials
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Table 3 Test conditions of JIS E 7102
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Figure 4 Von—Mises stress
distribution in the entire model

Figure 5 Concentrated maximum

Figure 3 Boundary conditions for analysis stress in the entire model
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Table 4 Results of Structural Analysis for Asphalt Tank Car
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