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Abstract: Tank containers are used widely worldwide but not in Vietnam
railways. The article introduces the design and strength calculation of tank
containers for Vietnam railways. The study applies Altair SimSolid software to
calculate the strength of tank containers according to the QCVN
38:2015/BGTVT National technical regulation on testing and manufacturing of
containers in transport vehicles. The article optimizes the structure and selects
suitable materials for manufacturing based on the technological conditions in
Vietnam. After the design process, the strength calculations were performed
for 9 load cases according to the calculation regulations. The calculated results
show that the tank containers can withstand various loading conditions. This
research can be applied to the manufacturing of tank containers for Vietnam
railways.
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Tém tat: Cong ten no kiéu xi téc 1a loai dwoc st dung phd bién trén thé gioi
nhwng chwa dwoc st dung nhiéu trén dwdng sat Viét Nam. Bai bao gisi thiéu
vé thiét ké va tinh toan dd bén cho cong ten no kiéu xi téc str dung cho dwéng
séat Viét Nam. Bai bao &ng dung phan mém Altair SimSolid tinh toan dd bén
theo cac diéu kién trong QCVN 38:2015/BGTVT Quy chuan ky thuat quéc gia
vé kiém tra va ché tao céng ten no van chuyén trén cac phwong tién van tai.
Bai bao da thiét ké t6i wu vé két cdu ciing nhw lwa chon vat liéu ché tao phu
hop vé&i diéu kién cong nghé ché tao tai cac Viét Nam. Sau khi thiét ké tién
hanh tinh toan d6 bén cho 9 trwdng hop tai trong tac dung theo qui dinh tinh
toan. Két qua tinh toan do bén cta cong ten no kiéu xi téc dam bao do bén &
cac ché do tai trong. K&t qua nghién ctvu bai bao cé thé rng dung ché tao cac
cong ten no kiéu xi téc st dung trén dwong sat Viét Nam.

Tir khéa: Cong ten no kiéu xi téc; Toa xe xi téc; Toa xe chuyén dung.

1. Giéi thieu

V&i nhu cau van chuyén hang héa nhanh tw
kho dén kho. Viéc van chuyén hang hoa la chat
l6ng bang duéng sét thuwdng siv dung toa xe xi téc
(ky hiéu la P), loai toa xe nay c6 thung xe la mét
thung kin c6 phan éng la hinh try, hai phan dau
dang chdm cau. Thing xe cla toa xe xi téc dwoc
gan chat Ién hai gia chuyén hwéng, do vay hang
héa dang chét 16ng phai ché dén ga dwdng sat dé
cép vao thung kin, khi toa xe dén ga cudi thi sé lay
hang tlr toa xe xi téc dé& van chuyén di tiép t&i noi
nhan hang. Diéu nay sé lam mét rat nhiéu th&i gian
cho céng doan nap, xa hang. Do vay phwong thic
nay hién nay khéng mang tinh linh hoat, khéng co
dong trong xép d& nén khé canh tranh duoc véi
phwong thirc van tai 6 t6 ché bdn chira dang st
dung c6 thé van chuyén ti kho dén kho.

Cong ten no kiéu xi téc thi sé rat co dong,
hang hoa sé& dwgc nap vao tai noi nhan, réi van
chuyén theo dwdng bd dwdi dang cong ten no,
dwa téi dwdng sét thi xép lén toa xe hang mat bang

ché cdng ten no, dén ga cudi thi d& xubng xe 6 to
ché cong ten no va cudi ciing dén noi nhan thi mai
xa hang. Viéc nay sé rat ngén dwoc thdi gian van
chuyén, co déng va linh hoat [1-4].

Cac nuwoc trén thé gidi cling da nghién clru
thiét k&, tinh toan dé bén va da ché tao, st dung
loai cong ten no kiéu xi téc [5-9]. Tai Viét Nam céac
loai toa xe nay duwoc liét ké vao nhém toa xe
chuyén dung [10], hién nay trén dwong sat Viét
Nam mé&i dwa vao st dung rét it cdng ten no kiéu
xi téc, ngoai ra khd dworng sét cda Viét Nam, co s&
ha tang, diéu kién van dung ciing khac so véi nuwéc
ngoai do vay viéc nghién ciru thiét ké, san xuat
cobng ten no kiéu xi téc phu hop véi dwong sét,
dwdng bo Viet Nam la rat can thiét va cé y nghia
thuwce tién.

2. Thiét ké, tinh toan dé bén céng ten no kiéu xi
téc
2.1. Thiét ké téng thé cong ten no kiéu xi téc

O cac nuwéc trén thé gidi, viéc thiét ké toa xe

ci téc, cong ten no kiéu xi téc déu (rng dung cac
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phan mém dé md phdng, tinh toan, téi wu hoa két
cau trwdc khi dwa vao ché tao. Vat liéu ché tao
than xi téc & nwédc ngoai chi yéu st dung la thép
khoéng ri loai AISI 304 (EN 1.4301); AlISI 201 (EN
1.4372); Vat liéu ché tao khung ngoai bang loai
thép cac bon cwdng dd cao tao ra s&n pham toa xe
xi téc, cong ten no kiéu xi téc c6 tudi tho cao, it gay
tac hai dén con nguoi.

O Viét Nam viéc thiét k&, ché tao cong ten no
kiéu xi téc 1a linh vwc hoan toan mai tir khau thiét
ké, st dung vat liéu, tdi wu hoéa két clu, ché tao
nén tac gia da tham khao céc loai céng ten no kiéu
xi téc trén thé gi&i, tr d6 trng dung phdn mém Catia
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Mai

dé thiét ké, t6i wu hoa két ciu va da thiét ké dwoc
cong ten no kiéu xi téc c6 két cau cong ten no kiéu
xi téc gébm than xi téc 1 1a mét thung kin gém co
phan éng hinh try, hai phan dau dang chém cau,
dwoc ché tlr thép cwérng d6 cao S7T00MC; Than xi
téc dwoc lién két véi 7 gbi d& 5; Cac gbi d& duwoc
han véi khung thép 2, dé tang do cirng virng cho
khung thép bé tri cac xa chéo phy; Phia dudi than
xi téc c6 hé théng van xa hang, phia trén c6 02 ndm
nap hang. Ngoai ra bé tri thang 1&n, 16i di phia trén
cho ngwdi thao tac khi nap hang vao xi téc. Két cau
tdng thé codng ten no kiéu xi téc dwoc thé hién nhw
Hinh 1.

VA T [ ] |

5 6 7

1. Thén xi téc; 2. Khung thép; 3. Xa chéo phy; 4. Van xa hang; 5. Géi do;
6. N&p nap hang; 7. Thang Ién xuéng.
Hinh 1. Két cAu tbng thé cong ten no kiéu xi téc

Kich thuwéc than cong ten no kiéu xi téc thiét
ké gibng nhw mét cdng ten no 40 feet nén cé chiéu
dai 12.192 mm, chiéu cao 2.591 mm va chiéu réng
2.438 mm. Ty nang cla than céng ten no kiéu xi
téc la 7,5 tan, tai trong cdng ten no kiéu xi téc ch®
duwoc 1a 33,64 tAn. Tong thé tich xi téc 1a 41,4 m?3,
thé tich chuyén ché la 40 m3. Thanh doc, thanh
ngang s dung thép hinh chir | 150x125x8,5mm,
cOt goc 140x140x5mm. Than xi téc dwoc gia cong
bang thép tAm day 5mm bang cong nghé léc, han
ghép, chém cau xi téc dwoc gia cong twr thép tam
day 6mm bang céng nghé léc. Than xi téc dwoc lap
ghép tdng thanh bang phwong phap han tao thanh
mot hé khung khéng gian khép kin, ¢ két ciu cing
virng, c6 tinh én dinh cao.

2.2. Tinh toan do6 bén coéng ten no kiéu xi téc

Sau khi thiét ké& thi bai bao st dung phan
mém Altair Simsolid dé tinh toan dd bén. Phan
mém nay |a phan mém phan tich két ciu gitp cho
qua trinh thiét k& mét cach nhanh chéng, cho phép
phéan tich cac bé phan hinh hoc phirc tap va cac
cum chi tiét I&n mdt cach hiéu qua, chinh xac.
Simsolid c¢6 wu diém la loai bd hoan toan viéc don
gian héa hinh hoc va chia Iwéi, phan tich cac b6
phan phic tap va cac té hop Ién, cho két qua
nhanh chéng.

Theo QCVN38:2015/BGTVT [11] viéc thtr do
bén phai dwoc kiém tra véi cac trwong hop theo
qui dinh. QCVN38:2015/BGTVT la quy chuan ky
thuat quéc gia vé kiém tra va ché tao cong ten no
van chuyén trén cac phwong tién van tai. Quy
chuén nay quy dinh vé cac yéu cau an toan ky thuat
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lién quan dén thiét k&, ché tao, stra chiva, cai tao,
nhap khau, khai thac sir dung va cac yéu cau vé
quan ly, kiém tra, chirng nhan déi véi cac cong ten
no van chuyén trén cac phwong tién van tai dwong
bd, dwong thay, dwong sat. Dbi véi loai cong ten
no kiéu xi téc ma bai bao thiét ké sé ther dd bén
dwoc qui dinh tai bang 6 vé tai trong va lwc ding
dé thir cho 9 trwong hop duéi day.
2.2.1. Thir xép chéng

So dd lwc véi trwong hop thr xép chong
dwoc thé hién nhw hinh 2. Trong dé: R 1a tdng khéi
lwong cho phép I&n nhét ctia cong ten no va hang
hoéa trong d6, R = 299.009 N; 1,8R = 538.216 N.

l942 kN 942 kN J

4

A4
20000000000 0000000

! !

942KN+1.8R/4 942 KN+1.8R/4
Hinh 2. So d6 dat lwc trwdng hop thtr xép chéng

(Yng dung phan mém Altair SimSolid, d&t lwc
nhw so dé hinh 2, dat lwc tai vi tri 4 goc phia trén,
tai m&i goc gia tri lwc 12 942 kN, hwdng xudng dwdi.
Két qua tinh toan chuyén vi, (rng suét cla xi téc
kiéu céng ten no thé hién nhw hinh 3 va hinh 4.

Qua hinh 3 thay rang chuyén vi I&n nhéat & vi
tri gilba thanh doc phia duwdi, cdé gia tri la
3,8343mm, vj tri c6 chuyé&n vi nhé nhat 1a & géc
dwdi phia sau bén phai, c6 gia tri la 9,2507.e*mm.

O et
Magtade (men]

x 383430400 (men)

€ 92507605 [mem)
Tark contamer 40 | The xdp chdng 3767 kN + 18R

Hinh 3. Chuyén vi & trudng hop thir xép chong
T bidu d6 (rng suét trén hinh 4 thay rang
(ng suét Ién nhét & gitra cot ding phia sau bén
phai, c6 gia tri 14 Omax = 263,72 MPa. Chi tiét nay
dwoc lam bang thép SM490A c6 (rng suét chay Och

Mai

= 325 MPa. Nhuw vay, Omax < Och NéN & trudng hop
thir xép chdng két cAu cong ten no kiéu xi téc dam
bao dd bén.

Tark containgr 408 | TR vlp chdeg STET W4« 128

Hinh 4. ng suét & trudng hop thtr xép chéng

2.2.2. Nang bang céac néi goc phia trén

So d6 lwc véi trweng hop thir nang bang cac
ndi géc phia trén dwoc thé hién trén hinh 5. Trong
dé R=299.009 N; 2R = 598.018 N; T 1a khéi lwong
clia cdng ten no khéng c6 hang, T = 51.993 N.

szT rRi2}

2R-T

v
900000000000000000

Hinh 5. So d6 dat lwc trwdng hop thir nang bang
cac ndi goc phia trén

Két qua tinh chuyén vi trén hinh 6 thay réng

chuyén vi Ién nhét & vi tri trén thanh doc phia dwdi,

c6 gid tri 1a 5,3171mm, vi tri c6 chuyén vi nhd nhat

la & goc trén phia sau bén trai, cé gia trila 1,5988.e

ook contanr S0M | Niog bing cic nde oS¢ shia e IR
Hinh 6. Chuyén vi & trwdng hop thir nang bang
cac ndi goc phia trén

Két qua tinh (ng suét trén hinh 7 thay rang
(ng suét Ién nhat & thanh ding bén trai cua thang
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lén xudng, c6 gia tri 1a Omax = 232,71 MPa. Chi tiét
nay dwoc lam bang thép SM490A c6 (ng suét
chdy ocn = 325 MPa. Nhuw vay, Omax < Och NéN &
trwdng hop thlr nang bang cac néi géc phia trén
cta két cdu cong ten no kiéu xi téc dam bao do
bén.
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Tark contaner 38 | Mg Sieg cic o8 poc ha dia 2R

Hinh 7. Ung suét & trwdng hop thtr nang bang
céac ndi goc phia trén
2.2.3. Nang bang chi tiét néi géc dwéi
So dbd lwc véi trwerng hop thlr nang bang chi
tiét néi géc dudi dwoc thé hién trén hinh 8. Trong
do a la goéc so véi phwong ndm ngang, a = 30°.

2R

2R T

Hinh 8. So d6 dat lwc trwdng hop thtr nang bang
chi tiét ndi géc dudi

Qua hinh 9 thay rang chuyén vi I6n nhat & vi

tri trén thanh doc phia dwéi, c6 gia trila 4,0026mm,

vi tri c6 chuyén vi nhd nhat 1a & géc dwdi phia truéc
bén tréi, co gia trila 4,1191.e°mm.

"3l J
v.'!.u.ol;ﬂ‘!
LRI T

wi oo NI

22028400 Ji

,'v-mm Nibog tdag o 3o ndi 9o ot IR &
Hinh 9. Chuyén vi & trwong hop thir ndng bang
chi tiét néi géc dudi

Mai

Qua hinh 10 thay réng &ng suét Ién nhat &
thanh ding bén trai cla thang 1én xubng, cé gia tri
la Omax = 220,22 MPa. Chi tiét nay dwoc lam bang
thép SM490A cé &ng suét chdy o, = 325 MPa.
Nhw vay, Omax < Och Nén & trdng hop thlr nang
bang chi tiét ni géc dwéi ctia két cau cong ten no
kiéu xi téc ddm bao dd bén.

Ryt gk 2
Hinh 10. ng suét & trwdng hop nang bang chi
tiét néi goc dudi
2.2.4. Thir kéo nén doc
So dd lwc véi trwdng hop thir kéo nén doc
dwoc thé hién trén hinh 11. Trong d6 P 13 hiéu sb
gitra khéi lwong cho phép Ién nhét cta cong ten
no va khéi lwong bi.

1P
1R TXLL VIXXX 1R
T LLLL L ELLL (_
1P
1R v 1R
e POOASOOGONORAIGININTS _9

Hinh 11. So d6 dat luc trwérng hop thir nén doc

g i' SERRE
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Tark container 200 | THY st o

Hinh 12. Chuyén vi & trwdng hop thir nén doc
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Task cortamer 808 | Tho ree doc

Hinh 13. ng suét & trudng hop thir nén doc

5.72580400 [mm)
Tank container 40f | Thir kéo doc

Hinh 14. Chuyén vi & trwdng hop thtr kéo doc

Vo s S
L]

Tank costarer 08 | Thi kéodac

Hinh 15. 'ng suét & trwéng hop thir kéo doc

Két qua tinh chuyén vi, &ng suét trong
trwong hop thé nén doc, trwong hop thir kéo doc
thé hién trén hinh 12, hinh 13, hinh 14 va hinh 15.
Truwdng hop thlr nén doc ng suét Ién nhat & gbi
d® ngoai cung bén trai, co gia tri la Omax = 299,54
MPa. Trwong hop thir kéo doc (rng suét Ién nhat
¢ thanh doc dw&i phia bén phai, c6 gia tri 1a Omax =
249,44 MPa. CAc chi tiét nay duwoc lam bang thép
SMA490A c6 trng suét chdy o, = 325 MPa. Nhuw
Vay, Omax < Och NEN & trdng hop thlr nén doc va

Mai

thtr kéo doc cla két cdu cong ten no kiéu xi téc
dam bao dd bén.
2.2.5. Lwc quan tinh theo chiéu doc

So d6 lwc véi tredng hop ther lwe quan tinh

theo chiéu doc dwoc thé hién trén hinh 16.

=

Hinh 16. So d6 dat lwc trwéng hop thlr lwe quan
tinh theo chiéu doc

-4 LTI

|2 _[min o HENNN
ai

Tak comanir 80% | Ly guin Soh hec Ol 8¢ P
Hinh 17. Chuyén vi & trwdng hop thir lwc quan
tinh theo chiéu doc

] |

& f ceskgers
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Task cortainer 408 | Luc quie ik o chils dic 19
Hinh 18. ng suét & trwdng hop ther lwc quan
tinh theo chiéu doc
Hinh 17, Hinh 18 |a két qua tinh toan chuyén
vi, tPng suét trong trwong hop ther lwe quan tinh
theo chiéu doc. ng suét I&n nhat & gbi d& ngoai
cung bén phai, c6 gia tri la omax = 126,91 MPa. Chi
tiét nay dwoc lam bang thép SM490A c6 (rng suat
chady och = 325 MPa. Nhuw vay, Omax < Och NéN &
trwong hop thir lwc quéan tinh theo chiéu doc cha
két cAu cong ten no kiéu xi téc ddm bao do bén.
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2.2.6. Lwc quan tinh theo chiéu ngang
So db lwc véi treeng hop ther lwe quéan tinh
theo chiéu ngang dwoc thé hién trén hinh 19.

Hinh 19. So d6 dat lwc trwéng hop thir lwe quan
tinh theo chiéu ngang

(ENEN
ai

Taoh costamer 0% | Luc quan Sioh Shea chide ngeng 17
Hinh 20. Chuyén vi & trwdng hop ther lwc quan
tinh theo chiéu ngang

i ot 0 el sl g
Hinh 21. ng suét & trwong hop thr lwe quéan
tinh theo chiéu ngang
Hinh 20, hinh 21 1& két qua tinh toan chuyén
vi, t’ng suét trong trwong hop ther lwe quan tinh
theo chiéu ngang. U'ng suét Ién nhat & gbi d&
ngoai cung bén phai, c6 gia tri la omax = 137,43
MPa. Chi tiét nay dwoc lam bang thép SM490A c6
&ng suét chady o = 325 MPa. Nhw vay, Gmax < Ocn
nén & trwong hop ther lwec quéan tinh theo chiéu
ngang cta két ciu cong ten no kiéu xi téc ddm bao
do bén.
2.2.7. D6 cirng theo chiéu ngang
So db lwc voi trwdng hop ther dd cirng theo

Mai

chiéu ngang dwoc thé hién trén hinh 22.
150 kN

50 kN

150 kN

150 kN

Hinh 22. So d6 dat lwc trwéng hop thir do cing
theo chiéu ngang

Tark container S08 | D9 cing Seo chibe ngang ain 153 N
Hinh 23. Chuyén vi & trwdng hop thir lwc quan
tinh theo chiéu ngang, nén mét bén

Tark contarer 408 | B2 cing Deo o ngeng 2en T8
Hinh 24. ng suét & trwdng hop ther lwc quan
tinh theo chiéu ngang, nén mét bén

I

trllllt
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fmlne [ {11
- 5E3 1
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l ’

$ 384T0l oy

- Taok cortaner 0% | D4 cing Seo oAb ageng ok 150 kN
Hinh 25. Chuyén vi & trwdng hop thi lwc quan
tinh theo chiéu ngang, kéo mot bén
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Task contamee 308 | D9 cimg o chibs rgang Mo 150N
Hinh 26. ng suét & trwdong hop ther lwc quan
tinh theo chiéu ngang, kéo mot bén

Hinh 23, hinh 24, hinh 25 va hinh 26 la két
qua tinh toan chuyén vi, &ng suét 1an lwot trong
trwdng hop thir Iwe quan tinh theo chiéu ngang nén
mot bén va kéo mét bén. Trong trwdng hop thir Iwc
quan tinh theo chiéu ngang, nén mét bén thi trng
suét Ién nhat & thanh chéo phia d4u ngoai bén tréi,
c6 gia tri la omax = 237,6 MPa. Trong trwvdng hop
th® lwc quan tinh theo chiéu ngang, kéo mot bén
thi (rng suét I&n nhat & thanh chéo phia dau ngoai
bén tréi, co gia tri Omax = 237,6 Mpa. CAc chi tiét
nay dwoc lam bang thép SM490A c6 (rng suét
chay ocn = 325 MPa. Nhw vy, Omax < Och Nén &
trwdng hop tht lwc quéan tinh theo chiéu ngang,
nén mot bén va kéo mot bén cta két cdu cong ten
no kiéu xi téc dam bao do bén.
2.2.8. Thir d6 cirng doc

So d6 lwc véi trwéng hop thir d6 cing doc
dwoc thé hién trén hinh 27.

75 k§
75 kN 75 kN
—
75 kN
—

Hinh 27. So d6 dat lwc trwéng hop thir do cing
doc

Hinh 28, hinh 29, hinh 30 va hinh 31 la két
qua tinh toan chuyén vi, &ng suét lan lwot trong
trwdng hop thdr d6 clrng doc nén va kéo. Trong
trwdng hop thr dd cirng doc nén thi ¢ng suét Ién
nhat & thanh chéo phia mat ngoai bén phai ngoai
cung, cO gia tri la omax = 70,569 MPa. Trong tredng

Mai

hop thtr d6 clrng doc kéo thi (ng suét Ién nhat &
thanh chéo phia mat ngoai bén phai ngoai cung, cé
gia tri Omax = 70,569 Mpa. C4c chi tiét nay dwoc lam
bang thép SM490A c6 (rng suét chdy o = 325
MPa. Nhw vay, Omax < Gch Nén & trwong hop thir
dod clrng doc nén va kéo cua két ciu cong ten no
kiéu xi téc ddm bao dd bén.

Tark costainer 0% | Thi 35 cing doc e TSN
Hinh 28. Chuyén vi & trwdng hop thir dd clrng
doc nén

Tak condainer 43¢ | Thd 83 cling doc sl TSI
Hinh 29. ng suét & trudng hop thir do cing doc
nén

g MHENR
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Y

-
&
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Task comtsiner 43 | Thd & cing Zoc ko TSN
Hinh 30. Chuyén vi & trudng hop thir dd cirng
doc kéo
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Tark containat 400 | Thi &8 clreg doe o T3 W

Hinh 31. ng suét & trwdng hop thtr d6 cing doc
kéo
2.2.9. Ap lwc bén trong
So d6 lwc véi trwdng hop ther &p lwe bén
trong dwoc thé hién trén hinh 32.

/ \
((_4\ 44kPa A_>)
Sv il

Hinh 32. So d6 dat lyc truéng hop thir p luc
bén trong

w2 5TEQe08 Dowv|
Tarh commonr 400 | Ap iyc bin o 44 WP

Hinh 33. Chuyén vi & trwdng hop thtr ap lwc bén
trong

3 Y:-cermvm A9 e bln taang 44 WP
Hinh 34. Ung suat & tredng hop thir ap Iwc bén
trong

Mai

Két qua tinh toan chuyén vi, ng suét trong
trwdng hop thir 4p e bén trong dwoc thé hién trén
hinh 33 va hinh 34. ng suét I&n nhéat & chd lién
két ndp nap hang va than xi téc phia bén trai, c6
gia tri 1a omax = 50,561 MPa. Chi tiét nay dwoc lam
bang thép SM490A c6 (rng suét chdy o = 325
MPa. Nhw vay, Omax < Gch Nén & trwong hop thir
ap lwc bén trong cla két cu cong ten no kiéu xi
téc dam bao do bén.

3. Két luan

Bai bao da thiét ké tong thé dwoc cong ten
no kiéu xi téc cho dwdng sat Viet Nam. Da tinh
toan d6 bén va&i chin trwong hop theo qui dinh
trong QCVN 38:2015/BGTVT. Qua tinh toan do
bén thay rdng & trwéng hop thtr kéo nén doc co
&ng suéat 1&n nhat omax = 299,54 Mpa, tuy nhién
(ng suat nay van bé hon (rng suét chay cla vat
liéu ché tao. Nhw vay qua tinh toan kiém tra do bén
& cac trwong hop thi két cau ctia cong ten no kiéu
xi téc déu dam bao dd bén.

Két qua nghién clru cta bai bao cé thé irng
dung dé san xuét cac loai cong ten no kiéu xi téc
st dung cho dwdng séat Viét Nam.
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