Tap chi Khoa hoc Giao thong van tai, Tap 72, S6 8 (10/2021), 850-865

Transport and Communications Science Journal

DEVELOPING A PROGRAM TO CALCULATE THE SPEED AND
THE OPERATION TIME OF A TRAIN ON VIETNAM RAILWAYS

Do Duc Tuan®, Nguyen Duc Toan
University of Transport and Communications, No 3 Cau Giay Street, Hanoi, Vietnam

ARTICLE INFO

TYPE: Research Article

Received: 09/03/2021

Revised: 26/06/2021

Accepted: 10/07/2021

Published online: 15/10/2021
https://doi.org/10.47869/tcsj.72.8.1

* Corresponding author

Email: ddtuan@utc.edu.vn; Tel: +84913905814

Abstract: In calculating the train traction, after solving problems of determining and testing
the mass of trains, building charts of resultant force units, and calculating the train brake, the
final problem is calculating the speed and operating time of trains on sections or routes.
Because of the diversity of train types, the calculation volume is quite massive, takes a lot of
time when using traditional methods. Therefore, based on the known theory, a computer
program for calculating the speed and operating time of trains applied to the Vietnamese
railway industry has been developed by the Java programming language. The program has
functions of drawing V = f(S), t= f(S) charts in run-out, traction, and braking operating

modes for all types of trains on any sections or routes. The program also allows computing
quickly, flexibly, and conveniently with various train formation options.
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Tém tat: Trong qué trinh tinh toan strc kéo doan tau dudng sit, sau khi giai quyét cac bai toan vé
xac dinh va kiém nghiém khdi luong doan tau, xay dung biéu d6 hop luc don vi va tinh toan hdm
doan tau, bai toan cubi cung dat ra la tinh todn van tc va thoi gian van hanh cua doan tau trén khu
gian hoac myén duong. Do tinh da dang cua cac loai doan tau, nén khéi lugng tinh toan 1a kha 16n,
chiém nhiéu thoi gian néu tién hanh bang phuong thirc thi cong truyén thong Vi vay, trén co sd 1y
thuyét da biét, bang ngdn ngi 1ap trinh Java d4 tién hanh xay dung chuong trinh tinh toan vén téc va
thoi gian van hanh ciia doan tiu 4p dung cho nganh dudng sat Viét Nam. Chuong trinh c6 chirc
ning vé& cac biu dd V = f(S) va t= f(S) & cic ché dd van hanh chay da, kéo va ham cho céc
loai doan tau trén bat ky khu gian hodc tuyén dudng nio. Chuong trinh ciing cho phép ting
nhanh tdc do, dam bao tinh linh hoat va thuan tién trong qua trinh tinh toan voi1 cac phuong an lap
tau khac nhau.

Tir khéa: chuong trinh tinh toan, tbc do van hanh, thoi gian van hanh, biéu d6 van hanh,
duong sat Viét Nam.

© 2021 Truong Dai hoc Giao théng vdn tdi

1. PAT VAN DE

Mot trong nhitng noi dung cua bai toan tinh toan sic kéo doan tau dudng sit, d6 1a tinh
toan toc dg, thoi gian va biéu do van hanh cia doan tau trén khu gian hoac tuyeén duong. Trén
thuc te, cac doan tau khach va tau hang c6 thanh phan rat da dang, cau thanh tur nhiéu loai toa xe
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khac nhau va dugc kéo bai cac loai dau méy khéc nhau. Viéc tién hanh tinh toan theo céc néi dung
ndi trén cho cac loai doan tau khac nhau 1a cong viéc c6 khéi lwong I6n, chiém nhiéu thoi gian néu
tién hanh bang phuong thic thi cong truyén thong. DE rdt ngan thoi gian, dam bao tinh linh hoat va
thuan tién trong qua trinh tinh todn véi cac phuong an 1ap tau khac nhau, can xay dung mét chwong
trinh tinh toan tong hop nham d4p tmg duoc c4c yéu cu da dit ra. Chuong trinh cho phép quy doi
mit cét doc cia tuyén dudng, xac dinh mot cach dinh luong tée do ki thuat, thoi gian chay va cac
biéu do téc do van hanh V = f (S), biéu do thoi gian van hanh t = f(S) ddi véi cac doan tau
bt ky trén cac khu gian hogc tuyén duong bat ky nao d6 ké ca trén tric doc thuc té ciing nhu
trén tric doc da duoc quy doi.

2.CO SO TINH TOAN TOC PO VA THOI GIAN VAN HANH CUA POAN TAU

2.1. Quy doi (n:?'m thﬁng) tric doc tuyén dudng

Khi tinh toan toc d6 va thoi gian van hanh caa doan tau va vé d6 thi toc do doan tau
V = f(S) va thoi gian van hanh trén khu gian t= f (S), can quy déi (ndn thang) tric doc
duong.

Phuong phap quy ddi (nan théng) la ding mot duong déc tuong duong thay cho mot )
doan doc thuc te, lién nhau, c6 d6 doc xap xi nhau. Chicu dai doan doc quy doi bang tong
chiéu dai cdc doan doc duoc thf':ly th@. Do doc iq cua doan doc doc quy do6i bang hiéu do cao
gitra diém cao nhat va diém thap nhat cua cac doan doc chia qho chiéu pléi Sq cua doan qac
quy doi. Chi dugc phép quy doi cac doan doc gan nhau ¢6 d6 doc cung dau va tri s6 gan bang
nhau. Khong dugc quy doi trac doc cac doan duong ¢ trong ga vi doan tau c6 thé dung ¢ ga.

Néu & gilta 2 doan déc twong ddi dai co 1 doan dbc ngan (ngén hon chiéu dai doan tau)
nhung c6 d6 doc khac biét so voi do doc caa 2 doan ddc 2 bén, thi doan déc nay phai quy doi
cling véi doan doc dai bén canh nao co d6 dbc gan voi né hon. Sau khi quy doi, doan doc da
quy d6i nay phai dai hon chiéu dai doan tau.

2.1.2. Quy doi d¢ doc
Do doc ciia doan duong sau khi da quy doi xong duge tinh nhu sau [1- 6]:
H,-H

iy =—2—21000, %o 1)
d
hay:
Yis, Yis,
iy = —=— %0 2
d ZSi Sd
i=1
trong do:

H,va H, - chiéu cao coa diém dau va diém cudi cua doan doc quy doi, m;

n
S¢ =S, - chiéu dai doan déc quy ddi, m; S;- chiéu dai doan doc thyc té thu i, m; ii —do déc
i=1
thuc té trén chiéu dai doan ddc Si, %o.
~ Tréc doc sau khi quy doi thay cho trac doc thyc té dé tinh toc do doan tau tat nhién c6 sai
50, nhung chi can @6 doc quy doi ig khéng chénh Iéch I6n so vai @6 doc thuc té, cac doan doc
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cling khong qué 16n thi sai 6 s& khong qué lén. D& dam béo tinh toan chinh xéc, trong tinh
toan strc kéo qui dinh: trong doan doc quy doi, moi doan doc thuc te phai phu hop voi dieu
kién sau thi mai c6 thé quy doi.

Kiém nghiém d déc quy doi

M3i mot phan tir cua tric doc 6 thé quy doi duoc hay khong, phai thoa man diéu kién
sau day [1- 6]:
2000 2000
iy —i| A

S, < ,m ©)

trong do:

S,- chiéu dai mét phan tir do déc bat ky trong doan déc quy doi, m; 2000 - hang sé
kinh nghiém.

A, =lig —i;| - tri s6 tuyét ddi higu dai s cua do doc quy doi véi do déc thuc té bat ky
trong doan doc quy d6i, %o. Piéu ndy c6 nghia la hiéu Sé cua gia tri cong co hoc dé thing luc
can don vi do d¢ doc cua doan quy doi va do doc cua phan tir ban dau trén chicu dai cua phan
tor d6 khong duoc I6n hon 2.000 Jun trén 1 kN trong lugng doan tau [4].

Ngoai ra khi quy d6i con can chl y: tuyén duong sit & nha ga, duong ddc dong ning,
dudng doc han ché hodc cac duong doc khac can kieém nghiém khoi lugng kéo, khong dugc
ghép cung cac doan doc khac dé quy doi.

Sau khi quy ddi tric doc tuyén theo do doc, con phai xét dén anh huong ciia duong cong,
duong ham va tinh ra 6 doc quy doi tong hop.

2.1.3. Quy déi dwong cong thanh dé doc
Viéc quy ddi dugc thyc hién theo nguyén ly 1a: sirc can phu gay ra boi duong cong phai

bang sirc can phu sinh ra boi 6 déc quy doi caa dudng cong. Suc can phu dudng cong duoc
tinh theo cong thuc thuc nghiém [1- 6]:

o, = %, N/KN @)
trong do:
C - hang sb thuc nghiém; R - ban kinh dudng cong, m.
Néu chiéu dai doan dudng cong Ia S, , thi cong dé khac phuc stic can don vi do do dudng
cong nay sinh ra la [1- 6]:
A =wS,,Jun (5)

Chia cong nay cho chiéu dai Ccua doan quy doi S, trén d6 c6 dudng cong duge quy giéi ta
duoc gia tri luc can trung binh doi véi doan quy doi. Luc nay co thé thay thé bai d6 doc gia
dinh, ma anh hudng cua no 1én doan tau twong duong vaoi anh hudng cua duong cong

. S, CS
|r:&:__r,%o (6)
S¢ RS,

Néu trén doan dbc quy ddi ¢é nhiéu dudng cong thi

853



Tap chi Khoa hoc Giao thong van tai, Tap 72, S6 8 (10/2021), 850-865

m S m S
O T ™

trong do:
Srj - chiéu dai cung dudng cong thir j trén doan dbc quy doi, m; R;- ban kinh duong
cong thtr j trén doan déc quy d6i, m; Sq - chiéu dai doan doc quy dbi, m; m- sb lugng doan
cong trén doan doc quy doi.
a. Péi véi khé dwong 1.000 mm
M hinh téng quat quy d6i duong cong trong doan dbc quy ddi [1- 6]:
i =22y >

r — 5 %00 (8)
Sd j=1 R;

J
trong do:
C - hang s6 thuc nghiém, C = 425.
Néu duong cong goc & tm 13 ¢ tao bai cung dudng cong thi
. 15
=23 0 % (©)
Sd =t
trong do:
a; - goc & tam tao bgi cung cua duong cong thi j, d6 (°).

b. Poi véi khé dwong 1.435 mm [1- 6]:

m S,
i = 190520 o, (10)
Sd =1 Rj
trong do:
C - hang sb thuc nghiém, C = 700.
i =12’22aj , %o (11)
Sd =t

Do dbc chung cho ca doan quy doi do dbc va dudng cong la
i, =i+, %0 (12)

2.1.4. Quy déi dwong ham thanh dé déc

Luc can khong khi don vi dudong ham trong doan dbc quy doi ciing co thé chuyén doi
thanh d¢ doc quy doi iy, [4, 7]:

S
i, = @, %o (13)
d
trong do:

S,, - chiéu dai doan ham trong doan ddc quy d6i, m; Sq - chiéu dai doan déc quy doi,
m; @, - sac can don vi khong khi duong ham, N/KN.
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k
hay: iy, = »,0,00013L,, , %o (14)

i=1
trong do:
Lo, - chiéu dai ham thir i trong d6 déc quy doi, m; V- t6¢ d6 cua doan tau trong ham,
km/h.
2.1.5. D doc quy déi tong qudt ciia doan déc quy doi
M5 hinh quy d6i tong quét trac doc tuyén duong:
iqd =1, +1. +iy,, %o (15)
Khi tinh d¢ doc quy doi i,y can phan biét tinh doc Ién va déc xudng, vi trong cong thirc
i ©O lién quan dén hudng chuyén dong cia doan tau. Ngudi ta quy dinh, néu doc Ién 1a
duong va déc xubng 1a am.
2.2. X4y dung db thi toc d0 V = f (S) va thoi gian van hanh t = f(S)
2.2.1. Quy dinh chung

bo thj tbc d6 va do thi’ thoi gian vén hanh duoc V& du‘a trén co s& biéu d(k)‘ hop luc don vi
(luc gia toc va lyc giam toc) theo trac doc da quy doi bang phuong phap do thi hoac bang
phuong phép giai tich. Gian cach toc do dugc chon theo quy udc, la trong khoang gidn cach
do luc gia toc (hodc giam toc) gitr nguyén khong doi.

Db thi tdc do can lap theo 2 phuong an: dimg d6 va khong dimng dd ¢ tat ca cac diém
phan gioi.

Pé tan dung t6i da dong nang cua doan tau, tdc do khi bat dau Ié[‘l déc phai dat tri s6 t(f)i
da, nhung khong dugc vuot qué toc do cau tao cua dau may, toa xe. Toc do cho phép 16n nhat
con han ché bai khoang cach hdm tinh toan va toc do cho phép 16n nhat ctaa duong ¢ ting khu
doan.

Khi doan tau hang xuong déc cao va dai can phai tién hanh ham chu ky, thoi gian tir ltc
nha hdm téi 1ac hdm lai khong dugc ngan hon tong caa thoi gian cap gioé doan tau va thoi gian
chay khong tuong ung.

Khi doan tau qua ga va qua diém chay cham, phai ldy tdc d6 thong qua quy dinh va xét
toi chiéu dai cua doan tau.

Khi doan tau chay dén gan diém phan gici dung tau, téc do Ilc bat dau ham khong dugc
vuot qua tri so tinh toan.
2.2.2. Quy trinh tinh todn xdy dung biéu do vdn hanh \/ = f (S) va thoi gian chay ciia doan
tau trong khu gian t = f(S)

1. Sir dung trac doc thuc té ciia khu doan hoac tuyén duong va tién hanh quy doi hogc sit
dung trac doc da quy doi.

2. Khéi luqr}g doan tau duogc Cén’cfr vao khdi lqung doan tau da tinh duoc hoac da duoc
quy dinh cua Tong cong ty duong sat Viét Nam (doi vdi cac doan tau khéch, tau hang va
khéch hang hon hgp...).
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3. V& do thi V = f(S) va thoi gian chay cia doan tau trong khu gian t = f (S) & cac ché
d6 van hanh cua doan tau da xac dinh.
4. Khi thay doi khdi luong doan tau can vé lai db thi toe do va thoi gian chay tau.
3. XAY DUNG CHUONG TRINH TiNH TOAN BIEU PO VAN HANH CUA POAN
TAU
3.1. Lwu dd thuit toan ciia chwong trinh

Ké thira céc noi dung trong [8 - 10], bang ngdn ngix lap trinh Java, tién hanh xay dung
chuong trinh tinh todn biéu d6 van hanh doan tau vaéi luu do thuat toan thé hién trén hinh 1.

Nhép vao: - cdvh = chay da
Pdm;nrruc,dm. Pgli.mrc',dnb Fkkd) Fk,m Im
(0] ’O(V), wed(V), Fknf), Vinax
Qm,n’, Qr{,l‘.\', Htrue, v, P, gh.truc,tx, 10 ”Dﬂ]),
i, L, cdvh
V, :(V2 +I’I)/2;VI,VZ <V
¢ ey =cy(Vy)+i
Tinh toan hop luc don vi doan tau: Rl
. zcyb
Xudt ra: ¢, (1),c (V).c, (V) s 1702 =T
clb
S
S
b
b
A EACIA N
ey = (V) +i Vo =M+ W) 2LV, <V,
AI:VE_VI ey =¢,(V,) +i
ZC:5 i Af= V,-"
AS = 4,17(Vy =17) 20? ,
[ AS:4,17(V{—V{)
crb
:I
v
r=>Ar
S=YAS

'

D4 thi: V=AS), t=f(S)

Hinh 1. Luu dd thuat toan tinh toan biéu d6 van hanh doan tau.
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3.2. Cac giao dién chinh ctiia chwong trinh
3.2.1. Cac giao dién tinh toan voi doan tau khdach

Tién hanh lya chon dau may D12E va toa xe khach An - TH2, thé hién trén cac giao
dién hinh 2, 3. Tir loai ddu méy va toa xe di lira chon, tién hanh tinh toan xac dinh khéi luong
doan tau trén do dbc tinh toan 1 17%00, xac dinh duoc sé lugng toa xe trong doan tau 1 13 xe,
thé hién trén giao dién hinh 4.

~ Nhép trac doc khu doan khu doan Song Phan - Trang Téo (tuyén Nha Trang - Sai Gon),
thé hién trén giao dién hinh 5. Biéu d6 van hégnh va thoi gian chay ctua doan tau khach da lya
chon trén khu doan Song Phan - Trang Téo the hién trén giao di¢n hinh 6.

TINH TOAN SUC KEO
PUONG SAT VIET NAM

Ky hidu ddumdy: | D12E v=10kmh F= 142 |kn K higu dau miy
% Théng s6 dau may D11H |
Céng sudt: 1200 ma lurc v=20km/h, £ = 110 5] _ DI12F
P Di3E
for Théng s5 toa xe Tocodciutao:| 80 |kmh v=30kmh £=| & |k D1gE
Gc A5 dai han: D4H
[\ Khai lugng doan tiu Tdc 43 dai han: 18 kmyh v=40kmh £ = 46 |k DeE
e kéo khéi dana: D20E
) Sifc kéo khai déng: 146 kN V=50 kmfh, £, = 355 W orer
E“b R sickéodiihan: | 117 |kn DiGH
o V=60 km/h, £ = 20.3 KN
! Biéu do van hanh Trong lang chinh bi: 56 tin
: 9 lrona v=rokmh £= 25 |i
oo L Khoang cdch tim hai dau ddm: 13.306 m
= Ham doan tau V=80 km/h, £ = 22.5 kM
58 truc: 4
o P V=90 km/h, £, = 0 kN
i Théng tin S4 gudc ham: 8 *
. = v=100kmy/h, £, = 0 4]
Ap lrc guBc hdm quy d8i: 50 kN/truc
Lifc can ca ban don vi: N/kN V=110 km/h, £, = G il
Kéo: @,=| 1593 |+| 0.00031 v+ 0.000850 | ¥ v=120kmh, £ = 0 ki
Chay ¢ wiy=| 24 |+ o011 | v+| 000035 |V & Budng dic tihh sirc kéo
Chu ky sira chifa: km
R=| 0 R=| 0 R,=| 0 R=| 0 R=| 0 R= 0
© 2020 by
D3 Bic Tudn, © Thém X Xda / sita B L © Hiy
Pham LE Tién,

Nguyén Diic Toan.

TINH TOAN SUC KEO
PUONG SAT VIET NAM

Ky hiéu toa xe: An-TH2
% Théng so dau may
Toc 46 cdu tao: 100 kmyh
ﬁ Théng s& toa xe T trong: 36 An
[\ Khai lugng doan tiu Téi trong: 8 |un
Khoang cach tdm hai ddu d&m: 20.7 m
Hap luc don vi — s
E‘E DU - 53 tryc: 4 CVPD
CVPB-TH2
Biéu do van hanh 58 quéic ham: 16 DLCC-THZ
. o - G-An
Ap lyc gudc ham quy dai: 50
;%-_' Ham doan tau . . G-Ru
" Luc can co ban don vi: N/kN G-TQ
Q PR . . y G-VN
f, Théng tin Rong: @h= 15 |+| 0026 | v+ 000029 GVN mal
e Iy H-An
Nang: @ 9= 1.5 + 0.026 V+| 0.00029 HC
HC-TH2
Thém X Xda Sifa B L  Hiy

© 2020 by
Bé Dire Tudn,
Pham L& Tién,

Nguyén Diic Toan.

Hinh 3. Giao dién lya chon thong sé ky thuat cua toa xe An -TH2.
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— X
TINH TOAN SUC KEO
DUDNG SAT VIET NAM L
Théng s& doan tau

Loai doan tau: khach e Loai ddu may: D12E e Loai toa xe: An-TH2 ~

% Théng s6 dau may
Tinh toan khéi lwgng doan tau
E Théng sd toa xe i dic han ché tuyén dudng, /= 17 %o & Tinh toan
ﬂ Khéi lugng doan tau Khdi luwgng dodn xe tinh todn (ca bi), Q”C = 572.122 tin S8 Irgng toa xe tinh todn, M= 13.003
Khai l'gng doan xe thy'c t& (ca bi), thg.-er = 572.000 tan S8 Irgng toa xe thy'c t&, M= 12

EE Hap lu'c don vi

Khii lrgng doan xe thu'c t& (khéng k& bi), Q”'*"rkb = 104.000 tan

i&u do van han|
Bigu d hanh
Kiém nghiém khéi lurgng doan tau cé xét kha nang ding déng nang vurgt dic
;%'_I Ham doan Bu chigu dai doan ddc, 5,= 200 m D ddc, ;= 18 %o 2 Ki€m nghiém
o K&t ludn: Boan tau cd th& ding déng nang vurat dic nay vdi tic da vao dac t6i thigu l: 40.0 km/'h
ﬂ Théng tin
Kiém nghiém khéi lrgng doén téu theo dé déc khai déng
DG ddc doan khdi ddng, /.= 18 Yo 2 Kiém nghiém Qus=| 706.952 tan

K&t ludn: |Qkd = 706.952 > Qthu'cCb = 572.000 == Poan tau cd thé khai déng trén ddc

Kiém nghiém khdi lrgng kéo theo ban kinh cong nho nhat
P& dic quy ddi cua doan cd ban kinh cong nha, i= 14 Yoo

Bdn kinh cong nhd nhat trén doan, Ron= 100 m
Q.= 578.087 tan K&t ludn: |Qr = 578.087 > QthucCb = 572.000 == Khdi lr'gng kéo khdng bi han ché&

Kiém nghiém khéi lrgng doédn tau theo chigu dai duding ga

© 2020 by = — - U e roh F o0 D T 5 = 3 =t T
¢ 2 Kiém nghiém | K&t luin: Poan tiu chi cd thé& difng dugc & cic ga cd chidu dai t&i thidu 13: 282.406 m

Pd Dirc Tudn,

Pham L& Tién,
Nguyén iic Toan. /

Hinh 4. Giao dién tinh toan xac dinh khdi luong doan tau khach do dau méay D12E kéo.

— X
TiNH TOAN SUC KEO
PUONG SAT VIET NAM o R
Nhap trac doc tuyén dudng
@ Théng s6 dau may Tén phdn tir: Chigu dai phan i, £ = m D6 dfc phan tr, 7= %o
L © Thém phin & X X6a phin i L
E Théng sb toa xe
5 9
D Khéi lrgng doan tau TlT SUHTgeShan &4’3? Irl.,{;u -
2 2 1890 7.3
E?> Hap I don vi 3 3 165 0
4 4 3360 10.6
. = 5 5 950 4.1
Bi€u dd van hanh 3 & 1425 12
o 7 7 4796 -2.6
#=¢ H3m doan tiu 8 Song Dinh 518 2.7
£l 9 1026 -0.1
ﬁ Théng tin 10 10 1810 9.3
11 11 2650 7.8
12 Suoi Kiet 470 -2.3
13 13 2058 -5.6
14 14 825 4.5
15 15 3200 74 »
16 16 1300 5.2

Thong s doan tau
Loai doan tau: khdch Loai dau mdy: D12E Loai toa xe: An-TH2
S8 Irgng toa xe: 13

Két qua tinh toan
© 2020 by I Biéu db van hanh khi khéng dirng tau & Bi€u d6 van hanh khi cé dirng tau

Pd Pifc Tudn,
Pham L& Tién, /
Nguyén Pifc Toan.

Hinh 5a. Giao dién tric doc khu doan Song Phan - Trang Tao (tuyén Nha Trang - Sai Gon).
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& - X
TINH TOAN SUC KEO
DUDONG SAT VIET NAM o, o
Nh@p trac doc tuyén dudng
@) Théng s6 dau may Tén phan t: ChiBu dai phan tr, £ = m D§ dbc phan t, /= %e
" . Thém phan tr X Xda phidn tr M Luu
E Théng s& toa xe
~ r s 4796 -2.b ~
ﬂ Khéi Irgng doan tau 8 Song Dinh 518 2.7
B 9 1026 0.1
EH Hop luc don vi 10 10 1810 9.3
B> 1 1 2650 7.8
R 12 Suoi Kiet 470 2.3
Biéu d6 van hanh 13 13 2058 5.6
14 4 825 45
22! Ham doan tau 15 15 3200 7.4
g 16 16 1300 6.2
o S 17 17 1950 1.3
1 Thong tin 18 18 552 9.5
19 Gia Huynh 428 2.5
20 20 2695 2.5
21 21 1675 74
22 22 1595 7
23 Trang Tzo 416 2 hd

Théng s6 doan tau
Logi doan tau: khach Loai déu mdy: D12E Loai toa xe: An-TH2
S lw'gng toa xe: 13
Két qua tinh toan
I/ Biu d6 van hanh khi khdng dirng tau @ Bi€u dd van hanh khi c6 dirng tau

© 2020 by

P8 Difc Tudn,

Pham L& Tién, /

Nguyén Bifc Toan.

Hinh 5b. Giao dién tric doc khu doan Séng Phan - Trang T4o (tuyén Nha Trang - Sai Gon).

|£ | Biéu ad van hanh cla doan tau khi cé ding - O >

Pau may D12E kéo doan tau khach 13 toa xe An-TH2
trén tuyén: Song Phan - Trang Tao, chiéu dai: 36.190 km, théi gian chay: 0 gid 49 phiit, téc d6 k¥ thuat trung binh: 44.542
km/h

20,000 25,000 30,000 35,000

S (m)
—V=f(8) —t=1(8)

Hinh 6. Giao dién biéu d6 van hanh doan tau khach voi dau may D12E va toa xe
An - TH2 trén khu doan Séng Phan - Trang T4o (tuyén Nha Trang - Sai Gon).
Séng Phan (1582+867) - Song Dinh (1595+930) - Subi Kiét (1603+182) - Gia Huynh (1613+516) -
Trang Tao (1619+903).

o 5.000 10,000 15,000

3.2.2. Cac giao dién tinh todn voi doan tau hang

Tién hanh lya chon dau may D19E, toa xe hang G - VN, thé hién trén cac giao dién
hinh 7, 8.
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- X
TiNH TOAN SUTC KEO
DUONG SAT VIET NAM
i Ky hiéu dau may:|  DI9E v=10kmh, F,=| 340 | K hiéu déu may
% Théng s6 dau may D11H
Cong sudt: 1900 md lrc V=20 km/h, F = 170 kN 12E
PR 13E
£ Théng 55 toa xe Téc df ciu tae: 120 km/h v=30kmih, £= | 116 |kn TeE
S D4H
[\ Khsilrgng don tau Tcdddathan:| 156 | km/h v=4oknih F=| 88 DoE
e kéo khii dong: D20E
) Sirc kéo khdi ddng: 370 kN V=50 kyh, £, = 73 W .
E“D it Sicksodsihan: | 221 |kn D10H
o V=60 km/h, £, = 60 kM
! Biéu d% van hanh Trong hrang chinh bi: 81 tin
: o leng v=70knyh F,= | 50
0 .- . Khoang cach tam hai dau dam: 16.89 m
#=¢ Ham dodn tiu v=80kmh, F= 45 KN
8 truc: 6
e . v=90km/h, F,= 42 kN
1 Thong tin 54 gudc ham: 12 «
. i V=100 km/h, £, = 371 kN
Ap Iuc gubic hdm quy d6i: 26 kN/truc
Lurc c3n co ban don vi: N/kN v=110km/h, F=| 342 N
kéo: w,=| 1623 |+[ 0.00031 | v+ | 0.000833 |V V=120kmh, £, =| 308 [kN
Chey da: wiy=| 24 |+ 0011 | v+ 0.00035 |V & Budng dic thh sirc kéo
Chu ky sira chifa: km
Ry=| 0 R=| 0 Ry=| 0 R,=| 0 R=| 0 R= 0
© 2020 by
B3 Piic Tudn, © Thém * Xda sira B L  Hiy
Pham L& Tién,

Nguyén Biic Tean.

Hinh 7. Giao dién thong sb k¥ thuat cia diu may (hién thi ddu may D19E).

&

©

TINH TOAN SUC KEO
DUONG SAT VIET NAM

Ky hiéu toa xe: G-VN Ky hidu toa xe

R hong s6 dau may DLCC-THZ | A
Tdc dd ciu tae: 80 km/h G-An
- . G-Ru
E Théng s6 toa xe Ty trong: 20 an 510

D Khéi lgng doan tau Taitrong: 30 tan GYN mdi
Khoang cach tdm hai d8u d&m: 12.7 m H-An
D Hop lrc don vi . HC
P> S8 truc: 4 HC-TH2
H-Ru
Bigu d6 van hanh 56 gudc ham: 8 10
i e hs - M-TQ
Ap lre gudc hdm quy déi: 50

é‘ H3m doan tau N-TQ
© Luc can cd ban don vi: H/kN N-WVH
-] o _ = " P-TQ
i Théng tin Réng: @,=| 09 + 002 | v+| nooz | PN
- " R-TQ
Mang: @ o= 0.7 + 0.04 v+| nooo3z | ¥ TN

XT-TQ hd

© Thém X Xda Sifa B L 3 Huy

@ 2020 by
DA Birc Tudn,
Pham L& Tién,

Nguy&n Difc Toan.

X

Hinh 8. Giao dién thong sb k¥ thuat cua toa xe (hién thi toa xe hang G - VN).

Tir loai ddu may va toa xe da lya chon, tién hanh tinh toan xac dinh khéi lugng doan tau
hang trén do ddc tinh toan 1a 17%0, x4c dinh sd luong toa xe trong doan tau 1a 22 xe, thé hién
trén giao dién hinh 9.

Nhép tric doc khu doan khu doan doan Ghénh - Bim Son (tuyén Ha Noi - Vinh), thé hién
trén giao dién hinh 10.

Biéu d6 van hanh doan tau hang v6i dau méy D19E va toa xe G - VN trén khu doan Ghénh -
Bim Son (tuyén Ha Noi - Vinh) thé hién trén giao dién hinh 11.
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— X
TINH TOAN SUC KEO
DUDNG SAT VIET NAM L
Théng s& doan tau
Loai doan tau:  hang e Loai ddu may: D19E e Loai toa xe: G-VN ~
% Théng s6 dau may
Tinh toan khéi lwgng doan tau
E Théng sd toa xe i dic han ché tuyén dudng, /= 17 %o & Tinh toan
ﬂ Khéi lugng doan tau Khdi luwgng dodn xe tinh todn (ca bi), Q”C =| 1140.934 | tin S8 Irgng toa xe tinh todn, M= 22.819
Khai l'gng doan xe thy'c t& (ca bi), thg.-er =| 1100.000 | t3n S8 Irgng toa xe thy'c t&, M= 22
EE Hap lu'c don vi
Khii lrgng doan xe thu'c t& (khéng k& bi), Q”'*"rkb = 660.000 tan
Bi€u dd van hanh
Kiém nghiém khéi lurgng doan tau cé xét kha nang ding déng nang vurgt dic
;%'_I Ham doan Bu chigu dai doan ddc, 5,= 200 m D ddc, ;= 18 %o 2 Ki€m nghiém
o K&t ludn: Boan tau cd thé ding déng nang vurat dic nay vdi tic da vao dic t6i thigu l: 39.6 km/h
ﬂ Théng tin
Kiém nghiém khéi lrgng doén téu theo dé déc khai déng
DG ddc doan khdi ddng, /.= 18 Yo 2 Kiém nghiém Qus=| 706.952 tan

K&t ludn: |Qkd = 706.952 > Qthu'cCb = 572.000 == Poan tau cd thé khai déng trén ddc

Kiém nghiém khdi lrgng kéo theo ban kinh cong nho nhat
P& dic quy ddi cua doan cd ban kinh cong nha, i= 14 Yoo
{2} Kiém nghiém
Bdn kinh cong nhd nhat trén doan, Ron= 100 m

@ = 1159.542 | tin K&t ludn: |Qr = 1159.542 = Qthu'eCb = 1100.000 == Kh{i lrgng kéo khdng bi han ché

Kiém nghiém khéi lrgng doédn tau theo chigu dai duding ga

© 2020 by e P U e roh F o0 D T 5 = 3 =t T
Két ludn: |Poan tau chi cd thé& difng du'gc & cac ga cd chidu dai thi thigu &: 296.290 m

Pd Dirc Tudn,

Pham L& Tién,
Nguyén iic Toan. /

Hinh 9. Giao dién tinh toan xac dinh khdi luong doan tau hang do dau may D19E kéo.

— X
TiNH TOAN SUC KEO
DUONG SAT VIET NAM - + - N
Nhap trac doc tuyén du'dng
% Théng s6 dau may Tén phan ti: Chigu dai phdn t, L = m Dd dic phin of, 7= Yoo
E —_ a € Thém phin tif > X6a phan tir M Ly M& t&p
Gng sd toa xe
~ e 1T Tén L, m ir %o
[2) Khoilwong doan tau 1 Ghenh 500 14
2 1610 4.3
EE Hop luc don vi 3 3750 10.5
4 1800 1.9
B = ] 1040 -1.3
S
EEIED T 3T 5] Dong Giao 500 1.5
o 7 3045 -0.7
= Ham doan tau g 4004 8.1
9 161 -0.3
ﬁ Théng tin 10 Bim Son 600 1.1

Théng sd doan tau
Logi doan tau: hang Lozl d3u mdy: D19E Logi toa xe: G-VN
S& r'gng toa xe: 22
K&t qua tinh toan
1 Biéu d6 van hanh khi khéng dirng tau [ @ Biéu d6 van hanh khi cé dirng tau :

© 2020 by

Pd Biic Tudn,

o e /
Nguyén Diic Toan.

Hinh 10. Giao dién tric doc khu doan Ghénh - Bim Son (tuyén Ha Noi - Vinh).
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|£ | Biéu dd van hanh cla doan tau khi cd ding - O bt
BEu may D19E kéo doan tau hang 22 toa xe G-VN
trén tuyén: Ghenh - Bim Son, chiéu dai: 17.010 km, thoi gian chay: 0 gid’ 24 phat, toc d6 ky thuat trung binh: 42.341 km/h
20
70
80
50
40
30
20
10

8]
25

v (kmih)

20

15

t (phit)

10
5

o
o 2,000 4,000 5,000 8,000 10,000 12,000 14,000 16,000

S (m)
—V=f(§) —i=1f(S)

Hinh 11. Giao dién biéu d6 van hanh doan tau hang véi dau méay D19E vatoa xe G - VN trén khu doan
Ghénh - Bim Son (tuyén Ha Noi - Vinh).

Tuong tu nhu vay, sau khi nhap trac doc cac khu doan Lang C6 - Kim Lién (tuyén Dong
Héi - Ba Nang); khu doan Song Phan - Trang Téo (tuyén Nha Trang - Sai Gon) va khu doan Bao
Chanh - Bién Hoa (tuyén Nha Trang - Sai Gon), ta nhan dugc biéu d6 van hanh doan tiu hang véi
dau may D19E va toa xe G - VN trén cac khu doan tuong ung, thé hién trén cac giao dién hinh 12,
13, 14.

|£ | Biu d® van hanh clia doan tau khi co diing — O X

Bau may D19E kéo doan tau hang 22 toa xe G-¥N
trén tuyén: Lang Co - Kim Lien, chiu dai: 21.982 km, thii gian chay: 0 gid' 47 phat, téc d6 k¥ thudt trung binh: 27.858
km/h

g0 -
70
[]u]
Z s0
Ew
-3
E
o 2
B § 52 g
& ol A&
i | %= 3
40
= 30
3
=y
=
— 20
10
a
(1] 2,000 4,000 &,000 8,000 10,000 12,000 14,000 18,000 18,000 20,000 22 000
5 (m)

—W=f(§) —t=1f(5)

Hinh 12. Giao dién biéu d6 van hanh doan tau hang véi dau may D19E va
toa xe G - VN trén khu doan khu doan Lang C6 - Kim Lién (tuyén Bong Hai - Ba Nang).
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|£ | Biéu db van hanh clia doan tau khi ¢ dirng — O X

Pau may D19E kéo doan tau hang 22 toa xe G-YN
trén tuyén: Song Phan - Trang Tao, chiéu dai: 36.190 km, thai gian chay: 0 gi& 47 phit, téc dd k¥ thust trung binh: 45.852
kmi/h

Y (km/h)

t (phat)

o 5,000 10,000 15,000 20,000 25,000 30,000 35,000
5 (m)

|—v=15) —t=19)]

Hinh 13. Giao dién biéu dd van hanh doan tau hang véi du méy D19E va toaxe G - VN trén khu
doan Séng Phan - Trang Tao (tuyén Nha Trang - Sai Gon).
Séng Phan (1582+867) - Song Dinh (1595+930) - Sudi Kiét (1603+182) - Gia Huynh (1613+516)
- Trang Téo (1619+903)

[£ | Bi€u @& van hanh cia doan tau khi co ding — O X

Pau may D19E kéo doan tau hang 22 toa xe G-¥N
trén tuyén: Bao Chanh - Bien Hoa, chiéu dai: 59.596 km, th&i gian chay: 1 gid 3 phiit, téc d6 k¥ thudt trung binh: 56.827
km/h
a0
7O
[=]n]
50
40
30

Y (kmih)

t (phiit)

o 5,000 10,000 15,000 20.000 25.000 30,000 35,000 40,000 45,000 50,000 55,000 60,000
5 (m)

|[—v=1) —t=13)]

Hinh 14. Giao di¢n biéu do van hanh doan tau hang véi dau méy D19E va toa xe G - VN trén
khu doan Bao Chanh - Bién Hoa (tuyén Nha Trang - Sai Gon).
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Viéc danh gia két qua caa chuong trinh di duoc tién hanh bang hai céch.

Céch thi nhat, can cir mot bai todn mau duogc thuc hién bang tay véi su trg gilp cia mot
s0 cong cu khac chang han Excel, sau d6 so sanh vdi két qua ma chwong trinh tinh dugc.

Céch thi# hai, can cir vao c4c bai toan tinh toan téc do va thoi gian van hanh cua doan tau
trén khu gian c6 trong nguon tai liéu ctia nudc ngoai [2-5], st dung chuong trinh nay dé tinh
toan va so sanh.

Sau khi sir dung chuong trinh nay dé tinh toan, thay rang két qua hoan toan tring hop va
tuong thich. Trén co s& d6 co thé két luan, két qua tinh toan cua chuong trinh nay la dam bao
tinh chinh xac va tin cay.

4. KET LUAN

Chuong trinh di xay dung cho phép tinh toan xac dinh mot cach dinh lugng toc do ky
thuat va thoi gian van hanh, ciing nhu xay dung duoc biéu do van hanh V = f (S) va thoi gian
chay cta doan tau trong khu gian t = f(S) & cac ché do van hanh khac nhau déi véi bat ky
loai doan tau nao, trén bat ky khu gian hodc khu doan nao mét cach nhanh chéng, thuan loi va
linh hoat. Chwong trinh con ¢6 chirc nang quy doi trac doc cua khu gian hoic tuyén duong, c6
thé tinh toan tdc do, thoi gian va biéu do van hanh cia doan tau trén khu gian hoic tuyén
duong véi trac doc thuc té cling nhu vai trac doc di dugc quy doi.

Cac két qua tinh toan dinh luong vé téc do ky thuat va thoi gian van hanh cua doan tau
trén khu gian 1a co s& dir liéu quan trong cho viéc xay dung biéu do chay tau va cong lénh tdc
d6 chay tau trong nganh duong sat Viét Nam.
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