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Tom tit

Tinh toan sitc kéo dodn tau trong nganh dwong sat
14 mét bai toan tong hop bao gom nhiéu ngi dung.
Néi dung trudc nhdt, can tinh todn xdc dinh khoi
lwong doan tau khi chay trén do déc tinh toan véi
toc do déu, sau dé la kiém nghiém khoi hirong kéo
theo dg doc khoi dgng, theo ban kinh cong nho
nhat, theo kha ndng ding dong nang virot doc va
theo chiéu dai hiu hiéu dirong ga. Trén thuc té,
cde doan tau khdch va tau hang cé thanh phan rat
da dang, cdu thanh tir nhiéu logi toa xe khac nhau
va duoc kéo béi cac logi dau may khéac nhau. Viéc
tinh toan va kiém nghiém khéi lirong kéo cho céc
loai doan tau cé tinh da dang nhw vdy la céng viéc
c6 khoi luwong lon, chiém nhiéu thoi gian néu tién
hanh bang phwong thirc thi cong truyén thong.
Do vdy, dé rat ngan thoi gian, dam bdo tinh linh
hoat va thugn tién trong qua trinh tinh toan vdi
cac phuong an Igp tau khac nhau, trong bai bao
nay trinh bay qua trinh xay dung chuwong trinh
tinh toan va kiém nghiém khoi heong dodn tau
nham dép img dwoc Cac yéu cau da dat ra.
Chuwong trinh tinh todan nay la mdét mo dun
(chwong trinh con) trong chwong trinh tong hop
tinh toan sirc kéo doan tau.

Tw khoa: Chmmg trinh tinh toan, ll'}’l/f todn suc
kéo’, tinh toan khoi luong dodz; tau, kiém nghiém
khoi lwong doan tau, duwong sat Viét Nam.
Abstract

Calculating the train traction in the railway
industry is a general problem with many contents.
Firstly, it is necessary to calculate and determine
the mass of a train on a calculated slope at a
uniform speed, then test the mass according to the
starting slope, the minimum curve radius, the
ability to use the kinetic energy to overcome the
slope, and the effective length of the station track.
Passenger and freight trains have diverse

compositions, which include different types of
wagons and are pulled by different types of
locomotives. Calculating and testing the mass for
such diverse trains is a high volume workload that
takes much time if done by traditional manual
methods. Therefore, to shorten the time, to ensure
flexibility and convenience in the calculation
process with different train formation plans, this
article presents the process of developing a
program to calculate and test the mass of a train
to meet the requirements. This program is
essentially a module (a subprogram) of a general
program that calculated the train traction.

Keywords: Calculation program, traction

calculation, the mass of a train calculation, the
mass of a train testing, Vietham Railways.

1. Mé dau

O mot sd nude tién tién, viée tinh toan strc kéo doan
tau duong st duge thuc hién theo céc Quy trinh, Quy
pham do nha nude hoac cac B chi quan ban hanh. Cac
Quy trinh, Quy pham d6 dugc thudng xuyén cap nhat,
b sung cho ph hop véi diéu kién thuc té [1 - 8].

O Viét Nam, "Quy trinh tinh toan strc kéo doan tau
duong sat" da duge BO Giao thong van tai ban hanh
theo Quyét dinh s6 833/KHKT ngay 24/5/1985 [9].
Nhu vay thdy rang, Quy trinh nay da ton tai 35 nim
va cho dén nay van 13 vin ban phéap 1y duy nhét dugc
nganh dudng sit Viét Nam ap dung dé tinh toan sirc
kéo doan tau va xay dung cac Cong Iénh stc kéo cua
nganh. Trong khi d6, tir nam 1985 dén nay nganh
duong sit Viét Nam dd co nhiéu thay doi, trong d6
linh vue ddu may, toa xe da ¢ nhiing thay doi rat co
ban. Tir nam 1986 nganh dwdng sit Viét Nam da duoc
diesel héa hoan toan, dén nay diu may hoi nudc da
hoan toan bi thai loai, céc loai ddu may diesel cng
suat nho dan duoc thay thé bang cac loai dau may
dieiesel cong suat 1on hon; sé lugng dau may giam
xudng nhung tong cong suat dugc tang 1én [10]. Bén
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canh d96, cac don vi do luong cua céc dai lwgng trong
Quy trinh 1985 khdng con phu hop véi cac quy dinh
hién hanh [11-13], khong thuén tién cho viéc tinh toan
stre kéo, dic biét 1a cac don vi do vé luc gay khé hiéu
cho nguoi doc va gy khé khan trong viéc thyc hién
cAc tinh toan vé suc kéo.

Mit khac trén thyuc té, hién nay nganh duong sat
Viét Nam khong chi cin ctr vao Quy trinh nay [9] dé
xay dung cac cong 1énh toc d9, ma con phai tham khao
cic tai lidu khac [14 -18], diéu d6 dan dén su thiéu
nhit quan va chua c6 day du co s khoa hoc va phap
ly. Mic di vay, cho dén nay van chwa c6 mot co quan
quan 1y nha nudc nao & Viét Nam dé xuét viéc thay
d6i hodc bién soan lai Quy trinh nay. Véi cac 1y do néu
trén, dé tai nghién ctru khoa hoc “Xay dung quy trinh tinh
todn sikc kéo doan tau trong nganh dirong sdt Viét Nam”
mé sd T2020-CK-011 [10] da dugc thuc hién, nhim
chinh stra, bd sung, théng nhat héa va lam méi mot sb
ndi dung trong “Quy trinh tinh toan suc kéo doan tau
trong nganh diromg sdt Viét Nam’ hién hanh cho phi hop
Vi thue té.

Trong ndi dung dé tai T2020-CK-011, da trinh bay
co s& 1y thuyét va tién hanh xdy dung mot chuong
trinh tong hop véi mot sé mé dun (chuong trinh con)
phuc vu cho qua trinh tinh toan suc kéo doan tau trong
nganh dudng sit Viét Nam. Bai b4o nay trinh bay mot
phan noi dung cua dé tai, d6 1a xay dung chuong tinh
tinh toan va kiém nghiém khéi luong doan tau theo do
déc khai dong, theo ban kinh cong nhé nhét, theo kha
ning dung dong ning vuot dc va theo chiéu dai hiru
hiéu duong ga.

2. Co sé tinh toan va kiém nghiém khéi lwgng
doan tau

2.1. Co sé tinh toan khoi lwong doan tau khi
chay trén d@é déc tinh toan véi téc dg déu

Khéi luong doan tau duoc xac dinh theo cong thirc
sau [1-5, 17, 19]:

P (ab+'tt)9
(cab +'tt)g

Q - ’ (l)
Trong do:

Q - Khéi lugng cita doan tau, (tAn);

F. - Luc kéo tinh toan cia dau may, (N);

P Khdi lugng cua dau may, (tén);

(q)va ab Luc can co ban don vi clia dau may va
toa xe & toe do tinh toan, (N/KN);

itt - Do déc tinh toan hodc do ddc han ché (quy
d6i) cua tuyén duong, (%o);

g - Gia téc trong trudng, § = 9,81m/s?.
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2.2. Co sé kiém nghigm khéi lwong doan tau

2.2.1. Co sé kiém nghiém khoi hieong doan tau
theo kha nang dung déong nang vuot doc

Khi kiém toan bang phuong phap giai tich, sir
dung cong thirc tong quat sau day [1 - 5]:

417 (vd2 —VCZ)

S<— 2= “/.m )
fic e

Trong do:

S - Chidu dai doan déc can kiém nghiém c6 do déc
I6n hon do ddc tinh toan, (m);

Vd ,Vc - Téc do cua doan tau & dau va cudi cia doan
ddc can kiém nghiém, (km/h);

fk —@), - Luc gia toc don vi trung binh tac dung 1én

doan tau trong khoang toc do tir Vd dén Vc , N/KN.

Trong qua trinh tinh toan, thuong ldy gian cach toc
d6 trong pham vi 10 km/h, va khi d6 [1- 5]:

4,17(v2_ —vz)
fie = i

S - Quang duong doan tau di duoc trong khoang

tdc do thay déi tr Vydén V. trong khoing gian
cach tha i, (m).

Vdi ,Vq - Tbc d6 dau va cudi cua khoang gién cach
téc do thit i, (km/h):

(fk —(q()i - Lyc gia téc don vi trung binh tac

dung lén doan tau tr V; dén V. trong khoang gian

céch toc do thir i, N/KN.

Khi kiém nghiém, néu thay téc do cua doan tau &
diém cubi doan dbc kiém nghiém dat téi bang téc do
tinh toan Vi cua loai ddu may do6 thi coi nhu khdi
luong doan tau da dwoc xac dinh chinh xac. Néu téc
d6 thuc té vuot qua doan dudng nay nhé hon tde do
tinh toén, thi chiéu dai caa doan dbc dé khong duoc
qua 500m.

2.2.2. Kiém nghiém khoi Lieong dodn tau theo dé
dac khéi dgng

Dé lam cho doan tau dirng & ga khai dong lai dugc
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thi phai tinh khéi lugng kéo c6 thé khoi dong duoc &
ga kho khan nhét trong khu doan. Khdi lugng kéo Ién
nhit cta doan tau c6 thé can ct vao diéu kién: luc kéo
khoi dong Fyg ciia ddu may bang luc can khai dong
doan tau Wyg.

Tir d6, khdi lugng kéo trén doan déc khoi dong [1
-5]:

Q<QKd:de_P(% +ikd)g , tan 4)
(% Tig )g

Trong do:

F 4 Luc kéo khi dong tinh toan cua dau may
dau may, (N);

cq;d - Lyc can khai dong don vi cia dau may trén
duong bang, (N/kN);

aid - Luc can khoi dong don vi cia toa xe trén
duong bang, (N/kN);

g - Do déc quy ddi ciia doan déc khai dong, (%).

Co thé don gian hoa tinh toan bang cach coi

Wy =Wy =@y [4], khi do:

AgPlaa*ha)s Ry 10 (5)
Q< = - = = -P
W g ig)s (ag+ig)g
- Poan tau chay bang 6 truot [4]:
" 142
abkd 200+7, N/KN (6)
- Poan tau chay bang 6 lan [4]:
abkd =00+7, N/KN (7)
Trong d6: (- Tai trong truc trung binh, (kN):
% :ﬂ , kN/truc (8)
ndm +rb(

Véi: My, Ny - SO truc clia dau may va cac toa xe;

Néu Qi > Q (tri s6 khéi lugng kéo can kiém
nghiém da biét) thi doan tau c6 thé khoi dong dwoc
trén d6 dbc nay. Nguoc lai, néu Qs < Q thi doan tau
khéng khoi dong dugc, do do trong lugng kéo nén lay
14 Qig hodc dung bién phap khdng dirng doan tau ¢ ga
6 d6 dbc nay.
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2.2.3.Kiém nghi¢m khoi lirong kéo theo ban kinh
cong nho nhat

Khi doan tau di vao duong cong ban kinh nho, hé
sb bam cua dau may giam thap dan dén luc kéo bam

giam theo. Luc nay luc kéo bam thuc t& F, ycq, €6

xu huéng nho hon lyc kéo bam tinh toan Fb,tt, do do
khéi luong kéo c6 thé bi han ché boi mirc do suy giam
cta h¢ sb bam, va vi vay can phai kiém nghiém khoi
lugng kéo, theo cdng thac sau [1- 5]:

= i —P"(a{l)+ir)g tan 9
(ab+ir)g ’

Qr

Trong do:
F. - Luc kéo diu méy khi di vao dudng cong ban

kinh nho bi giam d6 bam, (N);

I - Do déc quy ddi cira doan c6 béan kinh cong nho,
(%o);
ajva @)- Luc cin co ban don vi cla dau may,

toa xe & toc do tinh toan, (N/KN).

Néu Q,> Q (da biét) thi khdi luong kéo khong bi
han ché boi sy giam bam, nguoc lai nén liy khdi
luong kéo la Q.

Luong giam hé s6 bam trén duong cong ¢ ban
kinh R < 200m cua dau may khé duong 1.000mm
duoc cho trong Bang 1 [9].

Bdng I. Lugng gidm hé sé bdm trén dwong cong
¢6 béan kinh R < 200m cria ddu may khé dwong

1.000mm
Ban kinh
duongcong, 200 150 125 100 75 60
m
Lugng giam
11 13 15 18 20

hé sb bam, %

Déi vai dau may kho duong 1.435mm, khi di trén
déc c6 duong cong vai ban kinh < 500m thi hé sé bam
dugc tinh (goi la /) theo cdng thuc [4].

250+1,55R

=y (10)
500+1,1R
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2.2.4. Kiém nghiém khei lwong doan tau theo
chiéu dai hizu hiéu dwong ga

Chiéu dai hiru higu ciia duong ga la cy ly giira hai
mdc xung dot. Néu chiéu dai doan tau 16n hon chiéu
dai hiru hiéu ciia duong ga thi doan tau co thé va cham
vé6i doan tau ¢ tuyén bén canh. Bai vay, chiéu dai doan
tau khong dugc vuot qua chiéu dai hiru hiéu ngan nhat
cua duong ga.

Khéi lugng kéo 16n nhat duoc tinh nhu sau [19]:

ga :th[l_ga Llir: nt J"*'Qr

(11)

Trong do:

Lya- chicu dai hiru hiéu cua duong ga, (m);
Qtt)?— khéi lwong trung binh cua mdi toa xe, (t);
Lﬁﬁ- chiéu dai trung binh caa mdi toa xe, (m);
Ly - chidu dai cia dau may, (m);

L - chidu dai toa truong tau, (m);

Qe -

Néu Qga > Q (da biét) thi chiéu dai doan tau
khong bi han ché bai chiéu dai hitu hiéu cua duong ga.
Néu khong, trong lwong kéo nén lay la Qg hodc qui
dinh doan tau khong d6 tai ga ndy. Chiéu dai cua dau
may, toa xe tinh theo bang liét ké dic diém dau may,
toa xe cua Tong cong ty Puong sit Viét Nam.

Ngoai ra, tir cong thic (11) con c6 thé xac dinh
chiéu dai doan tau c6 thé nam trén duong ga c6 chiéu
dai nho nhét 13 bao nhiéu.

khéi lugng toa truéng tau, (tan).

3. Xay dl_rn,g chwong trinh tinh toan va kiém
nghiém khoi lwgng doan tau
3.1. Cac chirc néang chinh ciia chwong trinh

Tir co s ly thuyét da trinh bay, bang ngén ngir lap
trinh Java, tién hanh xay dung chuong trinh tinh toan
suc kéo doan tau véi cac chirc nang chinh sau day:

1. Luu giir théng tin vé cac théng s6 k¥ thuat cia
dau may, toa xe dang st dung trong nganh duong sat
Viét Nam.

2. Tinh toan xéc dinh khéi luong kéo cua doan tau.

3. Kiém nghiém khéi lugng kéo cua doan tau

- Theo d6 dbc khai dong;

- Theo ban kinh cong nho nhat;
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- Theo kha niang dung dong nang vuot doc;
- Theo chiéu dai duong ga.

3.2. Cdc luu do thudt toan cia chwong trinh

Z dy 0

Fo =P o4V, +i,]g
[0 (V,)+i,)e
o
m,

“To.+0.

i

My =lm,]
(0.-+0..)
Ot =m0,

o=

In ra:
<Ol m,.m,,

Hinh 1. Lwu dé thugt toan tinh toan
khéi lwong doan tiu

Nhap vao:
Poan, Fia, Feor, Vi, @ o(T)
Ounivs Qe @ 0(V)
irt, Ikd

!

g=9.8l

v

Frpe =P ol (0)+i,]g
[ (@) +i,)e

!

Tinh toan khéi lugng doan tau:

Gu=

Xuit ra: one

b

Poan tau co the khéi dong
trén do doc i

/

DPoan tau khong lhc khai dong

trén d§ doc ixy

/ /

Hinh 2. Luu dé thugt toan kiém nghiém khéi lwong

doan tau theo d¢ déc khéi dgpng

403
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Nhip vao:
Pam, iy Fron Vie 02'a(V)
Omts Ouveee 0o 1)
in, tr Rowo, LatongGiamFi(R)

=981
g, - Fin LuonBGiam(R Ty, 1100 Py Loy )+ L
= (XA

1

Tinh todn khoi luvong doan tau:

Xudtra: g

/ Khéi lwong kéo khing bi han ché /

I

/ Khoi lrgng kéo bj han ché /

Hinh 3. Luu dé thugt toan kiém nghigm
khéi Iwong kéo theo ban kinh cong nhé nhdt

Nhip vao:
Paw, Fira, Frn, Va, 0 o(V)
Qm,m QH,IJ: w ”U(V)
in, Ldrm Ll.r,rb

!

Tinh todn khi lugng doan tau:

Xuit ra: Qe

'

thie
mo_ O Lo I
g~ o +

dm
Qm T er 3

!

-
In ra: L,

Hinh 4. Luu dé thugt toan kiém nghigm
khéi lirgng doan tau theo chiéu dai dwong ga

Luu d6 thuat toan xac dinh khéi lwong doan tau
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luong kéo theo béan kinh cong nho nhit thé hién trén
Hinh 3. Luu d6 thuat toan kiém nghiém khéi luong
doan tau theo chiéu dai duong ga thé hién trén Hinh 4.
Luu d6 thuat toan tinh todn hop luc don vi doan tau
thé hién trén Hinh 5. Luu d6 thuat toan kiém nghiém
khéi lugng doan tau c6 xét kha nang dung dong ning
vuot déc thé hién trén Hinh 6 [10].

9

Co= BT
‘Nhdp vio: oG
Piticucing Py i Fin, Vo, © (RO
o), o (V) Ve ]
Onss, Qg 1 ety @ 0(T)

w, g

It
o
© (RO
1
4l
Tinh (odn khoi lugng dofn tiu: =027 574100

Xuat ra

V=AY =5i=1

V=V+AFi=i+l

W= B (1)g
Q=0 +Q. ..

=00, (g i
W= e, Xuiit ra bing: ¢, (7he,, (7)., (1)
Xuit ra do thic ¢,(7),¢,(7),e,(F)

Hinh 5. Luu dé thugt toan tinh toan

hop lwe don vi doan tau

PaMncins Pobinccns Fi, F Vi,
@'o(V), weilV), F(V), Vorar
Qv Qi Newco Poharucn @00 V),
dit Sa, 1

!

Tinh todn hop luc don vi doan tau:

Xuit ra: ¢, (1)

¥

S=0F. =V, AV =¥, =V, +AF:F, =0

Doin tau khong thé ding
ding nang dé vugt doc

Doin tau c6 the ding dong
‘ nang vuot dée véi (be 4§ vao

dbe 161 thiéu 14; V2

thé hién trén Hinh 1. Lwu dd thuat todn kiém nghiém
khéi luong doan tau theo do dbc khoi dong thé hién
trén Hinh 2. Luu db thuat toan kiém nghiém khdi

Hinh 6. Luu dé thugt todn kiém nghiém khéi lweng
dodn tau theo khd ning ding dpng ning virot déc
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Hinh 9. Giao di¢n tinh toan va kiém nghiém khéi lireng
doan tau khdach véi dau méy D12E va toa xe An-TH2

Noupdn B Toin

3.3. Cac giao dién chinh ciia chwong trinh

Sau day don cir giéi thiéu mot sb giao dién tinh
toan kiém nghiém khdi lvgng doan tau.
3.3.1. Giao dién tinh toan va kiém nghiém khoi
lwong doan tau khach

Cac giao tinh toan va kiém nghiém khdi lwong
doan tau khach véi toa xe An - TH2 do ¢iu may D12E
kéo thé hién trén cac Hinh 7 - 9 [10].
3.3.2. Giao dién tinh toan va kiém nghiém khoi
luwong doan tau hang

Céc giao tinh toan va kiém nghiém khdi lwong
doan tau hang vdi toa xe G - VN do diu may D19E
kéo thé hién trén cac Hinh 10 - 12 [10].
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Hinh 12. Giao di¢n tinh toan va kiém nghiém khéi lirong
doan tau hang véi ddu may D19E va toa xe G-VN

4. Két luan

Chuong trinh (m6 dun) da xay dung cho phép tinh
toan xac dinh khdi lwong doan tau véi bat ky loai dau
may, toa xe ndo va kiém nghiém khéi luong doan tau
d6 vai bat ky thong sé nao cta do ddc khoi dong, cua
ban kinh duong cong nho nhat, ciia d6 doc dung dong
nang vugt dc va ciia chiéu dai hitu hi¢u dudng ga mot
cach nhanh choéng, thuén ti€n va linh hoat. Chuong
trinh (m6 dun hay chuong trinh con) nay 1a co sé cho
viée xdy dung cac md dun tiép theo 1a tinh toan hop
Iuc don vi cua doan tau, tinh toan him doan tau, tinh
toan van toc va thoi gian van hanh cua doan tau. Cac
md dun nay s& dugc tiép tuc gioi thidu trong cac bai
béo tiép theo.

SO DAC BIET (10-2021)

405



HOI NGHI KH&CN CO’ KHi - DONG LUC 2021

TAI LIEU THAM KHAO

[1] babuukoB A. M., I'ypckuii I1. A., Houkos A. I1.,
Taea noe30oe u mszosvie pacuémol, TpaHCIIOPT,
Mocksa, 1971.

[2] Actaxos II. H., I'pe6entoxk I1. T., Cxopuosa A. 1.,
Cnpagounuk no mszoevim pacuémam, Tpancmopr,
Mocksa, 1973.

[8] Ipasura mszosvix pacuémos 0ns noesoHol

pabomet - M.: Tpaucnopr, 1985.

[4] Kysmuu B. 1., Pynues B. C., ®penkens C. 4.,
Teopust  noxomomusnou mseu, Mapripyt, Mocga,
2005.

[5] Pynuer B. C. ManommH A. B., Taeossie pacuémei
ona  masucmpanvHozo mpancnopma, MUUT,

Mocsa, 2009.

[6] Gajda B,. Zarys techniki ruchu Kolejowego,
Warszawa, 1972.

[7] Jery Mareinkowski, Wstzp do teorit ruchu pojazdu
Szynowego zagadnienia trake jne i dynamiezne,
Wrocjaw, 1973.

[8] Jerzy Gruszezyuski, Ekspoaiacja pojazdow
trakcyjrych, Warszawa, 1975.

[9] B Giao thong van tai, Quy trinh tinh toan sizc kéo
doan tau dwong sat, Ha Noi, 1985.

[10] B3 Buc Tuan, Xay ding quy trinh tinh toan sic
kéo trong nganh dwong sat Viet Nam. Dé tai
NCKH ma s6 T2020-CK-011, Truong Pai hoc
Giao théng van tai, Ha Noi, 2020.

[11] Luat Po ludng s6 04/2011/QH13.

[12] Nghi dinh s6 86/2012/NB-CP Quy dinh chi tiét
va hudng dan thi hanh mot sb diéu cua Luat do
luong.

TAP CHi ISSN: 1859-316X

KHOA HOC CONG NGHE HANG HAI

L_JOURNAL OF MARINE SCIENCE AND TECHNOLOGY-

[13] Phan Vin Khoi, Sé tay cdc don vi do hrong, NXB
Bach khoa Ha Noi, 2013.

[14] B6 mon Toa xe, Truong Dai hoc Giao théng
Puong sit va Budng bo, Sé tay ky thudt toa xe,
Tap 1, NXB Giao théng van tai, Ha Noi, 1985.

[15] Nguyén Vin Chuyén, Vii Duy Loc, Khuat Tat
Nhudng, Kiéu Duy Suc, Ham dodan tau, Trudng
Dai hoc Giao thong van tai, Ha Noi, 1996.

[16] Khuat T4t Nhudng, Ham dodn tau, NXB Giao
théng van tai, Ha Noi, 1997.

[17] Nguyén Vin Chuyén, Sizc kéo doan tau, Truong
Pai hoc Giao théng van tai, Ha N6i, 2001.

[18] Tiéu chuin quéc gia, TCVN 9983:2013, Phuong
tién giao théng deong sat - Toa xe - YU cau thiét ké.

[19] B Burc Tuan (Chu bién), Vii Duy Loc, Pd Viét
Diing, Nghiép vu ddu may, toa xe, NXB Giao
théng van tai, Ha Noi 2014.

[20] B3 B Tuan, Vil Vian Hiép, Co sé lira chon cac
biéu thirc tinh toan sirc can cor ban don Vi dau may
diesel siz dung trong nganh dwong sdat Viét Nam,
Tap chi Khoa hoc Giao thdng van tai, S6.71.3,
tr.305-316, 2020.
https://doi.org/10.25073/tcsj.71.3.14.

[21] P Puc Tuan, Nguyén Puc Toan, Xay dung
chuwong trinh tinh todan hop luc don vi ciua doan
tau trén dwong sdat Viét Nam, Tap chi Khoa hoc
Giao thdng van tai, S6 71.8, tr.907-923, 2020.
https://doi.org/10.47869/tcsj.71.8.3.

Ngay nhan bai: 13/6/2021
Ngay nhan ban sta: 05/8/2021
Ngay duyét dang: 13/8/2021

SO DAC BIET (10-2021)



