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Abstract: The number of operational locomotives pulling trains on main lines in the railway
industry is determined based on the transport volume or the alternate volume of passengers
and goods, which can be done by the chart or the analytical method. In the analytical method,
the number of operational locomotives can be calculated according to the average running
distance, the average production in a day and night, and the locomotive turnaround
coefficient. The article presents the process of developing a calculation program to determine
the number of operational locomotives by the locomotive turnaround coefficient, thence
applying to calculate the number of operational locomotives on the Hanoi — Saigon line with
the forecast data for the transport volume of passengers and goods to 2023. The program
allows shortening time, ensuring flexibility and convenience in the calculation process with
different options.
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Tém tat: S6 luong dau may van dung kéo tau trén chinh tuyén trong nganh duong sat dugc
xéc dinh trén co s¢ khdi lugng van chuyén hozdc khéi lwong luan chuyén hanh khach va hang
hoa, va c6 thé tién hanh bang phuong phap biéu d6 hoic phuwong phép gidi tich. Trong phuong
phap giai tich, s6 luong dau may van dung c6 thé dugc tinh theo quing dudng chay trung binh
ngay dém, theo san lugng trung binh ngay dém va hé sb quay vong cia dau may. Noi dung bai
bao trinh bay qua trinh xay dung chwong trinh tinh toan xac dinh sé lwong dau may van dung
theo hé s6 quay vong dau may, tir d6 ap dung cho viéc tinh toan xac dinh sé lugng dau may
van dung trén tuyén Ha Noi-Sai Gon theo sb liéu du béo vé khéi luong van chuyén hanh
khach va hang hoa dén nam 2030. Chuong trinh cho phép rit ngan thoi gian, dam béo tinh linh
hoat va thuan tién trong qua trinh tinh toan voi cac phuong an khac nhau.

Tir khoa: chuwong trinh tinh toan, dau may van dung, tinh toan khéi lugng doan tau, duong sat
Viét Nam.

© 2021 Truong Dai hoc Giao théng vdn tdi

1. PAT VAN PE

Viéc xac dinh nhu Cﬁq strc kéo trong nganh duong sat trong thoi gian trudc mét cling nhu trong
tuong lai la mot bai toan tong hop lién quan dén nhiéu linh vuc. Dé giai quyét bai toan dat ra, trudc
hét can c6 co so ly thuyet xac dinh nhu cau ste kéo trong nganh duong sat n6i chung, tur do tng
dung cho nganh duong sat Viét Nam noi riéng. Trong [1] da trinh bay co so ly thuyét xac dinh so
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luong dau may van dung bang phuong phap giai tich, trong d6 s6 lugng dau may van dung duoc
xac dinh theo cac chi ti€u: theo quing duong chay trung binh ngay dém, theo san lugng trung
binh ngay dém va hé s quay vong cua dau may. Trén co so s& ly thuyét, da xay dung céc
chuong trinh tinh toan twong Gng, nham rit ngan thoi gian, dam bao tinh linh hoat va thuan tién
trong qua trinh tinh toan véi cac phuong 4n khac nhau. Noi dung duéi ddy trinh bay qua trinh xay
dung chuong trinh tinh toén s6 luong dau may van dung kéo tau trén chinh tuyén theo hé sb quay
vong dau may.

2. MOT SO MO HINH TiNH TOAN PHUC VU XAY DUNG CHUONG TRINH
Dé tién theo doi, dudi day tom tit lai mot s mo hinh tinh toan da néu trong [1] nhu sau:
2.1. M6 hinh xac dinh khdi lwong doan tau cho cac tuyén hoic khu doan
Khéi lugng doan tau dugc xac dinh theo cong thirc [1-7]:
F - P(a);) + 1y, )g
(a)g + 1 )g

Q= R tan 1)

trong do:

F.- luc kéo tinh toan ciia dau may, N; P - khéi lwong cia dau may, tan; o,va ,- luc
can co ban don vi cia dau may va toa xe & toc do tinh toan, N/kN; i, - do déc tinh toan hodc do
déc han ché (hoic d6 doc han ché co6 quy doi) cua tuyén duong, (%o); g - gia téc trong
truong, g = 9,81 m/s?.

2.2. M6 hinh kiém nghi¢m khdi lwong doan tau theo chiéu dai hiru hi¢u dwong ga

Khéi luong kéo 16n nhét han ché bai chiéu dai hitu hiéu duong ga [1, 6, 7]:

an > Q [ ga,hh I:t(jm - L(r.t J_'_th 1 tén (2)

x
trong do:

L
tan; L - chiéu dai trung binh cua méi toa xe, m; L, - chiéu dai caa dau may, m; L, - chiéu
dai toa truéng tau, m; Q, , - khéi lugng toa truong tau, tan.

s - Chiu dai hitu higu ciia duong ga, m; Q- khéi luong trung binh cia moi toa Xe,

Néu Qga > Q (tinh toan) thi chiéu dai doan tau khong bi han ché bai chiéu dai hitu hiéu
cua dudng ga. Néu khdng, trong lugng kéo nén lay 1a Qqa hodc qui dinh doan tau khong dd tai
ga nay. Chiéu dai cua dau méy, toa xe tinh theo bang liét ké ddc diem dau may, toa xe cua
Tong cong ty buong sat Viét Nam. Ngoai ra, tir cong thuc (2) con c6 thé xac dinh chiéu dai
doan tau co thé ndm trén dudng ga ¢ chiéu dai nho nhat 13 bao nhiéu.

2.3. M hinh xac dinh sé ddi tau khach va tau hang theo khéi lwong van chuyén trén cac
tuyen hoac khu doan

2.3.1. Déi véi tau khéch [1, 6-9]

W FC?T |kk At LN m(k) C:mk — ve,k,nang,i "k |kk At LN
Z > doi tau (3a); , d6i tau (3b)
i 2-365Q, Y 365Q
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2.3.2. Poi véi tau hang [1, 6+ 9]

W Iﬁcgmh |kh At N m(h) 1—1\r/]car2 —_vc,h,nang,i *h |kh At LN
z > doitau  (4a); , doi tau (4b)
i1 2-365Q,; = 365Q;;

trong do:

n.,n, - s6 d6i tau khach va tau hang trén tuyén hoic khu doan trong mot ngay dém;
m(k),m(h)- sé lugng tuyén van chuyén hanh khach hodc hang hoéa (hodc sb luong duong
quay vong dau may kéo tau khéach va tau hang trén tuyén); ™" T™" _ tdng khdi luong van

ve,k,i? ve,h,i

chuyén hanh khéch (hk) va hang héa (tan) trén tuyén hosc khu doan (hodc dudng quay vong)
thir i tinh cho ca chiéu di va chiéu vé trong mot ndm; Ty 000 Toed - khoi luong van
chuyén hanh khéch (hk) va hang hda (tin) trén tuyén hoic khu doan (hoic dudng quay vong)
tha i tinh cho chiéu ning trong mot nam; Q, Qy - s6 lugng hanh khach trung binh trén mot
doan tau khach va khéi luong hang hda trung binh (tan) trén mot doan tau hang trén tuyén
hoic khu doan (hoic duong quay vong) thir i; k., k.- hé s mét can déi giira hai chiéu nang
va chiéu nhe doi véi van chuyén hanh khach va hang hoa (h¢ s6 bat binh hanh). Khi tinh toan
c6 thé 1y k = 1,15-1,30.

2.4. M6 hinh x4c dinh s6 ddi tau khach va tau hang theo khdi lwong luan chuyén trén cac
tuyén hoic khu doan

2.4.1. Poi véi tau khach [1, 6-9]

m(k) 1—‘Ir::arlrikk AL N m(k) 1_‘Incalllq nang, |k At LN
n, = Z — ", doi tau (5a); n, = Z ———=—— d6i tau (5b)
 2-365Q0 Ly, = 365Q, Ly,
2.4.2. Boi véi tau hang [1, 6+ 9]
ull Flr::ari? i kh N ) Flr::arr? nang, |k A
z , doi tau (6b) n, =) —————,do6itau (6b)
i= 2 365Qh| h,i i=1 365Qh| h,i

trong do:

v, Tn - tong khéi lugng luan chuyén hanh khach (hk.km) va hang héa (t.km) trén
tuyén hoic khu doan (hoic duong quay vong) thir i tinh cho ca chiéu di va chiéu vé trong
MOt nam; Ty angi s Dlennangi - KNOI luong luan chuyén hanh khach (hk.km) va hang hoa

(t.km) trén tuyén (hoic duong quay vong) tha i tinh cho chiéu ning trong mot nam; L*, L"-

chiéu dai duong quay vong (tuyén, khu doan) thir i d6i véi dau may kéo tau khach va tau
hang, km.

2.5. M6 hinh x4c dinh sé lwgng didu may van dung N, cho cac tuyén va khu doan
theo theo hé sé quay vong diu may
M@ hinh xac dinh sé lugng dau may van dung N, cho cac tuyén hogc khu doan theo

theo hé s quay vong dau may duoc xac dinh nhu sau [1, 6, 7]:
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m(k)

2Ln
n( 2L wWnt (2L Z T S
Nvd = z 24( thtrlJ Z 24[Vh thtrlJ Svch,k '108 +

i=1 kd i i kd,i

m(h) m(k) m(h)

Z 2LI i 5h z 2I‘| i 5k Z 2I‘?nih §h
+ h,h - d.k ' : + = d,h ' : ' (7)
s:; 100 S%* 100 S&M 100
trong do:
n‘,n"- s doi tau khach va tau hang trong mot ngay dém trén duong quay vong (tuyén,
ram k | k rem k rem k
khu dO@,n) thl:l' i . k VCkI - : nik __v k,nang,i"k : rlih _ ve,h,i - ;nlh _ v, h,nang,i" *h : Vkl((j .
2. 365Q, 365Q, 2-365Q,; 365Qy ’

de .- toc d6 khu doan trung binh d6i v6i dau may kéo tau khach va hang trén dudng quay

ven,k ven,h
guenk g en

vong (tuyén, khu doan) tha i, km/h; - quang duong chay binh quan ngay dém cua
dau may van chuyén nhé 1am nhiém vu kéo tau khach va tau hang trong mot ngay dém, tinh
chung cho toan tuyén, km; 5%, 0" -ty ¢ giita quing dwong chay ciia dau may van dung van
chuyén nho kéo tau khach va tau hang trén mot cung doan nao d6 vai tong quéing duong chay
ciia dau may van dung kéo doan tau khach va tau hang trén duong quay vong (tuyén, khu
doan) thir i, %; (thuong lay 1,0 - 4,0%); SF, 01 - ty 1é giita quing duong chay cia dau may
van dung van don phuc vu kéo tau khéch va tau hang trén mot cung doan nao d6 véi téng
quing dudng chay cua dau may van dung kéo doan tau khach va tau hang trén duong quay
vong (tuyén, khu doan) tht i, %; (thuong Iy 1,0 - 4,0%). > ti,., > t¢,;- tong thoi gian

dirng & ga doan va ga tram ddi véi dau may kéo tau khach va hang trén duong quay vong
k h

(tuyén, khu doan) thu i, h; TS, =(\%+Ztﬁmj To, =[\%+Zt:tr,iJ_ thoi gian quay
kd i kd i

vong toan phan cua dau may kéo tau khéch va kéo tau hang trén duong quay vong (tuyén, khu
doan) thir i, h; ki =T, /24; k" =

i tp, / 24- h¢ sb quay vong dau méay kéo tau khach va dau

may kéo tau hang trén dudng quay vong (tuyén, khu doan) thu i .

3. XAY DUNG CHUONG TRINH TiNH TOAN XAC PINH SO LUQNG PAU MAY
VAN DUNG TRONG NGANH PUONG SAT

3.1. Cac lwu d6 thuit toan ciia chwong trinh

Tir co so ly thuyét da trinh bay, bang ngén ngir lap trinh Matlab, tién hanh xay dung
chuong trinh tinh toan xac dinh s6 luong diu may van dung kéo tau trén chinh tuyén vai céc
mo dun va chic nang chinh sau day.

a. Luu d0 thuat toan ctia Chuong trinh (mé dun) tinh toan xac dinh sb doi tau trén tuyén hoic
khu doan, thé hién trén hinh 1.
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Nhép théng sé dau vio:
m; K.; K,

- Xdc dinh s6 doi tau )
Van clhuyén Luan chuyéen

i=0;n =0;n,=0 i=0;n =0;n,=0
A\ 4 A\ 4
> i=i+1 > i=i+1
bung Sai Dung Sai
A 4 h 4
nam th nam th nam th nam th
/ Fvc,k,i' k,i'rvc,h,i’ h,i / / Flc,k,i’ k,i’rlc,h,i' h,i Lk,i' Lh,i /
A\ 4 A\ 4
nam nam
rvc,k,i'kk rlc,k,i'kk
i =3 365.QF i =2 365.QP
: -Qk,i : 'Qk,i'Lk,i
A\ 4 A\ 4
nam nam
n . — rvc,h,i'kh n. = Flc,h,i'kh
ki th ki — th
2.365.Q" 2.365.Q" L,
Y Y
n.=n+ nk,i n.=n+ nk,i
n,=n,+ l'lh’i n,=n,+ l'lh’i
A\ 4 Y

< Két thuc >

Hinh 1. Luu dd thuét toan xéac dinh s6 doi tau trén tuyén hoac khu doan.
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b. Luu d6 thuit toan ciia Chuong trinh (md dun) tinh toan xac dinh sé lwong diu may van
dung theo h¢ s6 quay vong ctiia dau may, thé hi¢n trén hinh 2.

‘ Bit dau )

A
. k . d . k. h
m; 5vch' 5vch’ 5d' §d

vch,k.ovch,h. cd k. dk
Sng ’Sng ’Sng 'Sng

l

i=0; N, =0
y
> =i+l
nks ot Lk L

Vi Vi s 2t Dt

n‘( 2L* n"( 2L
NE = _'+§ tho I ND = _.+§ o
vd i 24 (szvl d,tr,lJ vd i 24 Vkl(qu dtr,i

knk k hh h
Nk = 2LNE Ol e _ 21007 3
vd, i

ven .

T serk100” T s T100”

Nd,k_ZL:‘(nik 55. d,h_ZL?nih 5dh_

vd,i —

Sk 100" T sgm 100

ng.,i

A 4

_ k h ven,k ven,h d.k d,h
Nvd,i - Nvd,i + Nvd,i + Nvd,i + Nvd,i + Nvd,i + Nvd,i

Nyg =Ny + Ny,

Két thuc

Hinh 2. Luu dd thuét toan xéc dinh sd lugng dau may van dung
theo hé sO quay vong ctia dau may.
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3. TINH TOAN XAC PINH SO LUQNG PAU MAY VAN DUNG KEO TAU TREN
TUYEN HA NOI - SAI GON THEO KHOI LUQNG VAN CHUYEN DU BAO CHO
NAM 2030

3.1. Céc thong so tinh toan
3.1.1. Khéi lwong vin chuyén

Khéi lugng van chuyén hanh khach va hang hoa du bao cho ndm 2030 trén hanh lang Bic
- Nam (Ha Noi - Sai Gon) [1, 11] thé hién trén cac bang 1.

Bing 1. Khdi lugng van chuyén hanh khach va hang hoa trén hanh lang Béc -Nam dy bao nam 2030.
Pon vi tinh: triéu hanh khach/nam; triéu tan hang hdéa/nam.

HN-PH: Ha Noi-Dong Héi; DPH-DT: Pong Héi-Diéu Tri; DT-SG: Diéu Tri-Sai Gon
Hanh khach Hang hoa
HN - bH DH - DT DT - SG HN - bH DH - DT DT - SG
7,665 7,300 9,125 10,220 10,220 9,855

3.1.2. Thong sé kj thudt ciia tuyén dwong
Chiéu dai va do dbc han ché ciia tuyén Ha Noi - Sai Gon thé hién trong bang 2 [6, 7].

Bang 2. Chiéu dai va d6 ddc han ché cua cac khu doan trén tuyén Ha Noi - Sai Gon.

Thong s6 HN - PH PH - DT DT - SG
Chiéu dai khu doan, km 522 573 631
Do dbc tinh toan, Yoo 17 17 15
Chiéu dai hitru hiéu duong ga, m 250-350 250-350 250-350

3.1.3. Théng sé ky thudt dau mdy

Nganh duong sit Viét Nam dang khai thac tong s6 282 dau may diesel voi 13 chung loai,
trong d6 c6 272 dau may kho duong 1.000 mm véi 11 ching loai, trong sé d6 c6 80 dau may
D19E. Pau may D19E do Trung Qudc san xuat, c6 cdng suat 1.900 ma luc, téc do ciu tao
120 km/h, chiém 29,4 % s luong dau may khd duong 1.000 mm va 46,67% vé tong cong
suat. Sau khi phan tich [11], d4 tién hanh lua chon dau may D19E lam co s& cho cac tinh toan
sau nay voi cac thong sé sau day [1, 11]:

Stic can co ban don vi: ) = 1,618 + 0,0098V + 0,000628V?; Khbi lugng dau may: 81

tan; Tai trong truc: q = 13,5 tan/truc; Suc kéo khoi dong: Fka = 255 kN; Suc kéo dai han:
F.” =224 kN; Toc d¢ dai han: v, =14,7 km/h; Chiéu dai dau may: 16 m.

Khi tinh todn khi lwong kéo theo do déc han ché chi tinh theo téc d tinh toan (toc do
dai han V) V, =V, = 14,7 km/h,

o]

3.1.4. Théng sé kj thudt toa xe

Hién nay, trén dudng st Viét Nam ciing nhu trén tuyén duong sit Ha Noi - Sai Gon
sir dung rat nhiéu chang loai toa xe do nhiéu nudc khac nhau ché tao, do d6 dé don gian trong
tinh toan, dé xuat mot sb loai toa xe khach va toa xe hang mang tinh dai di¢n dé lva chon nhu
sau [1,11] (bang 3).
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Bang 3. Thong sb k¥ thuat cta ctia mot s loai toa xe.

) - So luong Chiéu dai,
Loal toa xe Tu trong, t | Tai trong, t khach m
Toa xe khach
AB4, ngdi mém 36 10 64 20
HC-TH2, hang com 36 8 - 20
CV-PD, cong vu phat dién 36 8 - 20

Suc can co ban don vi cua toa xe
khéch 4 truc 6 lan

Toa xe hang
G, ¢6 mui 18 35 - 16
H, thanh cao 16,5 39,5 - 15
Stc can co ban don vi cua toa xe w; =0,7 + 0,04V + 0,00032V?, N/kN
hang nang 4 truc 6 lan

w; =15+ 0,026V + 0,00029V? , N/KN

Cu thé, ¢ day tién hanh lya chon cac loai toa xe lam co s cho viéc tinh toan nhu sau [1,
11]:

Toa xe khach ngdi mém A64; Toa xe cong vu phat dién (CV-PD); Toa xe hang com thé
hé 2 (HC-TH2); Toa xe hang c6 mui G, 6 bi.

3.1.5. CA4C thong sé kiém nghiém khoi lwong doan tau theo chiéu dai dwong ga
Céc s6 thong sé tinh toan kiém nghiém [1,11]:
Chiéu dai ciia dau may D19E: L, =16 m.

- Déi véi toa xe khach: Chiéu dai trung binh cua toa xe: L = 20 m; Tong trong binh
quan mdi toa xe: Q,’ = 46 tan.

- Déi véi toa xe hang: Chiéu dai trung binh cia toa xe: L2 = 16 m; Tong trong binh quan
mdi toa xe: QY = 53 tan.

Hién nay, trén cac tuyén duong sit Viét Nam noi chung ciing nhu tuyén duong sat Ha
Noi - Sai Gon noi riéng di bo toa xe trudng tau dbi voi tau khach va tau hang, nén Q,, =0
tainva L, =0m.

Vi chiéu dai hiru hiéu duong ga trén céc tuyén 1a khong dong nhét, ndm trong pham vi tir
250 - 350 m, vi vay tién hanh tinh toan cho 3 phwong an: 250, 300 va 350 m.
3.2. Cac phwong dn tinh todn
3.2.1. Cdc phwong dn vé hé sé bdt binh hanh
Phuong 4n A: H¢ s6 bat binh hanh k,, = 1,15; Phuong 4n B: H¢ s6 bat binh hanh k= 1,30.
3.2.2. Cdc phwong dn vé thong sé thoi gian quay vong ddu may

Dé xac dinh s lugng dau may van dung theo hé sd quay vong dau may, thi trudc hét phii
xac dinh h¢é so quay vong dau may k.

Dé xac dinh dugc hé sé quay vong dau may, can phai biét cac dinh muc vé thoi gian quay
vong dau may. Hién nay trong nganh duong sat Viét Nam khong co cac dinh muc chi tiét cua
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thoi gian quay vong dau may, do d6 dé xac dinh thoi gian quay vong, can lua chon cac thong
so tong quat, do 1a toc do khu doan V,; va thoi gian dau may dung ¢ doan (Xi nghi¢p) va tram
quay may t,., .

Can ctr toc d6 khu doan hién hanh cua dau may trong nganh duong sat Viét Nam, c6 xét
ti su phat trién trong twong lai, trong bai b4o dé nay d& xuit mot s phuong 4n tinh toan nhu

sau [1, 11] (bang 4).

Bang 4. Cac phuong an vé thong sb quay vong dau may.

i PAL PA2 PA3 PA4
TT Céc thdng so6 van dung
KITH|K|H]|]K]|]H|K]|H
1 | Téc do khu doan, V,,, km/h 40 | 25 | 45|30 [ 50 | 35 | 55 | 40
2 | Thoi gian dung doan tram, t, , h 9 |97 |7 |5 |5]3]3

3.2.3. Té hop cdc phwong dn

Khi t6 hop cac phuong an da néu vé hé sé bat binh hanh va phuong 4n vé théng sé quay
vong dau may, ta c6 cac phuong an tinh toan sau day: PA(A1), PA(A2), PA(A3), PA(A4) va
PA(B1), PA(B2), PA(B3), PA(B4).

3.3. Cac buwdc tinh toan (Trinh tw tinh todan)

1. Xac dinh khéi lwong doan tau khach va tau hang tinh toan (ca bi) cho cac tuyén twong
g vai loai dau may, toa xe di lya chon va twong Gng véi do dbc han ché trén tuyén do .

2. Tir khdi luong doan tau tinh toan, tién hanh xac dinh thanh phan doan tau (sb luong toa
xe thuc té trong doan tau va khéi luong thuc té cia doan tau) trén tuyén.

3. Kiém nghiém khéi luong doan tau theo chiéu dai hitu hiéu ciia duong ga, tir d6 lya chon s6
luong toa xe thyc té trong doan tau va khdi luong doan tau thuc té dé tinh toan cac budc tiép theo.

4. Tir sb luong toa xe thuc té trong doan tau tién hanh xac dinh khdi hang hoa va khanh
khach trén doan tau ké bi va khong ké bi.

5. Xac dinh sb d6i tau khach va tau hang trén tuyén twong tng véi khdi lugng van chuyén
du bao, vai cac phuong an vé hé s bat binh hanh khéac nhau (koh=1,15 va kon=1,3).

6. Xac dinh sé luong dau may van dung kéo tau khach va tau hang trén tuyén bang
phuong phap giai tich, theo hé sé quay vong dau may voi mot s phuong 4n da dé xuat.

3.4. Tinh todn xdc dinh sé lwong dau mdy vin dung trén tuyén Ha Ni - Sai Gon
3.4.1. Tinh todn xdc dinh khoi liwgng va thanh phén dodn tiu

Giao dién chuong trinh tinh toan xac dinh khdi lugng va thanh phan doan tau thé hién trén
hinh 3.
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QHSK1
File Edit Miew |nset Tools Desktop Window Help o
DEsde |08 | E
CHUONG TRINH TINH TOAN XAC DINH KHOI LUQGNG VA THANH PHAN POAN TAU
~Kiém nghiém va xic dinh sé toa xe trong doan tau
Chi tigu Ha Méi - Béng Hai Béng Hai - Diéu Tri Diéu Tri - 53i Gén
1 [Chiéu dai hipu hiéu nha ga Lga, m 300 300 300
2 |Trong lwong kéo cho phép vé&i doan tau khach (tan) 1107.6 1107.6 12471.6
3 [Trong lwong kéo theo c.dai hiru hidu ga ciia tau khach (Qga,tan) 574.84 574.84 574.84
4 |Slg toa xe khach che phép theo It va Vit 25.540 25.540 29.041
5 |Slg toa xe khach cho phép theo chidu dai hipu higu nha ga 14.3711 14.371 14.371
& [Trong lwong kéo cho phép véi doan tau hang (tan) 1142.2 1142.2 1291.3
7 |Trong lwong kéo theo c.dai hiru hiéu ga cia tau hang (Qga,tan) 937.80 937.80 937.80
& |Slg toa xe hang cho phép theo Itt va Vit 21.551 21.551 24.365
3 |Slg toa xe hang cho phép theo chigu dai hiru higu nha ga 17.694 17.694 17.694
-Poin tiu khich Boan tiu hing
86 lwong toa xe chd khéach ciia doan tau khach khéng tinh toaxe CVPD va HC | 12 86 hrong toa xe hang cia doan tau hang 17
J trong lugng xe ché khich|Tang s& h.khach| T} S&toaxe |Tai trong (13n)| Téng trong luong
Ha Néi - Bng Hoi 480 768 Ha Ngi - Déng Hai 17 595 901
Dbng Héi - Dieu T 480 768 DBng Héi - Diéu Tri 17 595 901
DS Gon 480 768 Diéu Tri - Sai Gén 17 595 901
< > < >
Quay lai Tinh toin Tiép theo Thoat ‘

Hinh 3. Giao dién chwong trinh tinh toan xac dinh khéi lugng va thanh phan doan tau.
3.4.2. Tinh todn xdc dinh sé déi tau trén tuyén
Giao dién chuong trinh tinh todn xac dinh s6 doi tau trén tuyen thé hién trén hinh 4.

File Edit View |Insert Tools Desktop Window Help ‘N
Dgde*R8 99 0
XAC PINH NANG LUC THONG QUA (SO POI TAU) CUA TUYEN PUONG
Theo khéi lwgng vin chuyén ~
Nhap théng sé
Chi tiéu Ha Néi - Béng Héi| D&ng Hdi - Diéu Tri| Diéu Tri - Sai Gén
1 |Chidu dai, km 522 573 631
2 |D§ déc tinh toan (han ché) itt, %o 17 7| 15
3 |Khdi lwgrng van chuyén hanh khach, trigu HK T7.6650 7.3000 9.1250
4 |Khéi lwong van chuyén hang hoéa, trig¢u tan 10.2200 10.2200 9.8550
5 |H& sé bat binh hanh, k 1.1500 1.1500
-S4 déi tau khach
Chigu dai Bo ddc S0 toa xe 58 hanh khach 54 doi tau
Ha Mai - Bang Hdi 522 17 12 768 16
Béng Hai - Diéu Tri 573 17 12 768 15
Diéu Tri - S3i Gan 631 15 12 768 19
~Sé déi tau hang
Chi&u dai B déc S& toa xe Tai trong (tdn) S8 dbi tau
Ha Mai - Béng Hai 522 17 17 595 28
Bang Hai - Digu Tri 573 17 17 595 28
Diéu Tri - Sai Gén 631 15 17 595 27
Quay lai Tinh toin niang hec théng gqua Tiép theo Thoat

Hinh 4. Giao dién chuong trinh tinh toan xac dinh s6 doi tau trén tuyén
theo khoi lugng van chuyén va hé s6 bat binh hanh k = 1,15.

3.4.3. Tinh toan xdc dinh sé dau mdy vin dung trén tuyén

Giao dién chuong trinh tinh toan xac dinh s d¢au may van dung theo cac phuong an Al -
A4 thé hién trén cac hinh 5-8
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Viéc tinh toan xéac dinh sé dau may van dung theo cac phuong an B1- B4 dugc tién hanh
hoan toan tuong tu.

Két qua tinh toan theo 8 phuong an duoc thé hién trén cac hinh 5-8.

Eile Edit View |Insert Jools Desktop Window Help »
Dods |2 08| E
CHUONG TRINH XAC DINH SO LUQONG DPAU MAY VAN DUNG
Lwa chon phweong an tinh toan  Theo hé sé quay vong k b
MNhap thang sd dau vao
Chi tiéu Ha Néi - Bang Héi|Bong Hdi - Diéu Tri| Diéu Tri - 5ai Gan
1 |Chiéu dai dwang quay vong (tuyén, khu doan) thir | d6i véi dau may kéo tau khach, km 522 513 631 A
2 |C dai dweng quay vong (tuyén, khu doan) thir | déi véi dau may kéo tau hang, km 522 513 631
3 |S6 déi tau khach trong mét ngay dém trén dwéong quay vong (tuyén, khu doan) thir i 16 15 19
4 |Sé daitau hang trong mét ngay dém trén dwrdng quay vong [tuyén, khu doan) thir i 28 28 27
5 |Téc d6 khu doan déi vei dau may kéo tau khach trén dwéng quay véng (tuyén, khu doan) ... 40 40 40
6 |Téc d6 khu doan déi vei dau may kéo tau hang trén dréng quay véng (tuyén, khu doan) t... 25 25 25
7 |Téng th&i gian dirng & ga doan va ga tram déi v&i dau may kéo tau khach trén dwéong qu... 3 3 3
8 Téng thé&i gian dirng & ga doan va ga tram doi véi dau may kéo tau hang trén dwéng qua... 3 3 3
9 |Quang dwéng chay trung binh ngay dém cia dau may van dung ven kéo tau khach, km 230 230 230
10 |Quang dwéng chay trung binh ngay dém cia dau may van dung ven kéo tau hang, km 230 230 230
11 |Ty I giira quang dwing chay cia dau may van dung van chuyén nhé kéo tau khach, % 1 1 1 v
Bang két qua tinh toan sd Irong dau may van dung
Chi tigu Ha N&i - Dng Héi Ddng Hi - ... Diéu Tri- S...| Téngs&
1 |Sé Iwgng d4u may van dung kéo tiu hang trén dwéng quay vong (tuyén, khu doan) trong mét ngay... 19.4000 19.7813 27.3521 66.5333 ~
2 |Sé Iwgng ddu may van dung kéo tiu khach trén dweng quay vong (tuyén, khu doan) trong mét nga... 52.2200 56.9800 60.1650  169.3650
3 |Sé Iwgng dau may van dung van chuyén nhé kéo tu khach trén mét cung doan thuéc dwéng quay... 0.7263 0.7474 1.0425 2.5162
4 |S6 Iwgng diu may van dung van chuyén nhé kéo thu hang trén mét cung doan thudc dwéng quay ... 1.2710 1.3951 1.4815 4.1476
5 |Sé Iwgng ddu may van dung dén phuc vu kéo tiu khach trén mét dwéng quay vong trong mét nga... 1.4525 1.4948 2.0850 5.0323
& |S6 lwong ddu may van dung dén phuc vu kéo thu hang trén mét dwéng quay véng trong mét ngay... 2.5419 2.7903 2.9630 8.2951
Quay lai ‘ Tinh toan | Tiép theo |

Hinh 5. Giao dién chuong trinh tinh todn xac dinh sO lwong dau may van dung
trén tuyen Ha Noi - Sai Gon theo phuong an Al (k=1,15).

File Edit View |nsert Tools Desktop Window Help w

Dgds @08 kE

CHU'ONG TRINH XAC BINH SO LU'ONG DAU MAY VAN DUNG

Lwa chon phwong an tinh toan | Theo hé sé quay vong k ~

Nhap théng sé dau vao

Chi tigu Ha Noi - Pong Héi Dong Hai - Diéu Tri| Diéu Tri - Sai Gen

1 |Chiéu dai dwéng quay vong (tuyén, khu doan) thip i déi véi du may kéo tau khach, km 522 573 631 ~
| 2 [Chidu dai dwéng quay véng (tuyén, khu doan) thie i déi véi diu may kéo thu hang, km 522 513 631
| 3 |Sé déi tau khach trong mét ngay dém trén dwéng quay vang (tuyén, khu doan) thiv i 16 15 19
TS["; d6i tau hang trong mét ngay dém trén dwang quay vong (tuyén, khu doan) thiv i 28 28 27
| 5 |Téc dé khu doan déi véi déu may kéo thu khach trén dwdng quay véng (tuyén, khu doan) ... 45 45 45
| 5 |Téc d6 khu doan d6i v&i dau may kéo tau hang trén dwéng quay vong (tuyén, khu doan) t... 30 30 30
TTéng théi gian disng & ga doan va ga tram déi véi ddu may kéo thu khach trén dwéng qu... 2 2 3
TTBng théi gian ding & ga doan va ga tram di véi dau may kéo thu hang trén dwéng qua... 2 2-
TQuEng diwérng chay trung binh ngay dém cia ddu may vén dung ven kéo tu khach, km 230 230 230
TQuéng dwéng chay trung binh ngay dém cia dau may van dung ven kéo tau hang, km 230 230 230
TT'} 1& giiva quang dwéng chay ciia dau may van dung van chuyén nhé kéo tau khach, % 1 1 1 v
Bang két qua tinh toan sd Irong diu may van dung

Chi tigu Ha Ngi - Dong Héi Dong Héi - ... Diéu Tri - 5. |  Téng s6

1 |S6 lwgng dau may van dung kéo tau hang trén dwéng quay veng (tuyén, khu doan) trong mét nga 16.8000 17.1667 24.5769 58.5435 ~

2 |58 Iwgng dAu may van dung kéo thu khach trén dwéng quay véng (tuyén, khu doan) trong mét nga... 429333 46.9000  50.7000  140.5333

3 |86 lwgng ddu may van dung van chuyén nhé kéo tau khach trén mét cung doan thudc dwing quay... 0.7263 0.7474 1.0425 2.5162

4 |S8 Iwgng dAu may van dung van chuyén nhé kéo thu hang trén mét cung doan thudc dieeng quay ... 1.2710 1.3951 1.4815 4.1476

5 |86 lwgng ddu may van dung dén phuc vy kéo tau khach trén mét dwéng quay vong trong mét ngay... 1.4525 1.4948 2.0850 5.0323

& |S6 legng dau may van dung dén phuc vu kéo tau hang trén mét dwéng quay veng trong mét ngay... 2.5419 2.7903 2.9630 8.2951

Quay lai ‘ ¢ Tinh toén | Tiép theo |

Hinh 6. Giao dién S:huong trinh tinh toan xac dinh s6 luong ddu may van dung
trén tuyén Ha Noi - Sai Gon theo phuong an A2 (k=1,15).
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File Edit View [nsert Tools Desktop Window Help ]

Dode (2(0E|&E

CHU'ONG TRINH XAC DINH SO LUQNG BDAU MAY VAN DUNG

Lwa chon phweng an tinh toan | Theo hé sé quay vang k v
Nhip théng sé dau vao
Chi tiéu Ha Méi - Bdng Hdi Béng Hdi - Diéu Tri|Diéu Tri - 53i Gon
1 |Chiéu dai dwing quay vong (tuyén, khu doan) thir i déi vi dau may kéo tau khach, km 522 513 631 ~
| 2 |Chidu dai dwéng quay vong (tuyén, khu doan) thir i d6i véi du may kéo thu hang, km 522 513 631
TSS d6i tau khach trong mét ngay dém trén dwang quay vong (tuyén, khu doan) thie i 16 15 19
TS|§ d6i tau hang trong mét ngay dém trén dwong quay vong (tuyén, khu doan) thie i 28 28 27
|5 |Téc d6 khu doan déi véi déu may kéo thu khach trén dwémg quay veng (tuyén, khu doan) ... 50 50 50
| 6 |Téc d khu doan déi véi déu méy kéo thu hang trén diséng quay véng (tuyén, khu doan)t... 35 35 35
| 7 |Téng thei gian ditng & ga doan va ga tram déi véi diu may kéo tau khach trén dwéng qu... 2 1 2
TTéng thi#i gian dieng & ga doan va ga tram déi v&i diu may kéo thu hang trén dwdng qua... 2 1-
TQuéng dwéng chay trung binh ngay dém ciia ddu may van dung ven kéo thu khach, km 230 230 230
TQuéng dwéng chay trung binh ngay dém ciia ddu may van dung ven kéo thu hang, km 230 230 230
TT)" 1& giiva quang dwéng chay cla ddu may van dyng van chuyén nhé kéo thu khach, % 1 1 1 v

Bang két qua tinh todn s6 Irong dau may van dung

Chi tigu Ha Ngi - Dong Héi Béng Héi - .. Diéu Tri-S..| Téng sd
1 |86 lwgng dhu may van dyng kéo thu hang trén dwéng quay véng (tuyén, khu doan) trong mét ngay... 15.2533 14.9500 21.5650 51.7683 ~
2 |S8 lwgng déu may van dung kéo thu khach trén dwéng quay véng (tuyén, khu doan) trong mét nga... 371333 303667 42,8143 119.3143
3 |86 lwpng dhu may van dyng van chuyén nhé kéo thu khach trén mét cung doan thude dwéng quay... 0.7263 0.7474 1.0425 2.5162
4 |54 lwgng dau may van dung van chuy&n nhé kéo tau hang trén mét cung doan thuge dwéng quay .. 1.2710 1.3951 1.4815 4.1476
5 |86 lwgng ddu may van dyng dén phyc vu kéo thu khach trén mét dwing quay vong trong mét ngay... 1.4525 1.4948 2.0850 5.0323
6 |S6 lwpng dau may van dung don phuc vy kéo tau hang trén mét dwdng quay vong trong mét ngay... 2.5419 2.7903 2.9630 8.2951 +
Quay lai | Tinh toan ‘ Tiép theo ‘

Hinh 7. Giao dién 9hu:0ng trinh tinh toan xac dinh s6 lugng ddu may van dung
trén tuyén Ha Noi - Sai Gon theo phuong an A3 (k=1,15).

File Edit View |Insert Tools Desktop Window Help Ll
ODgde (2|08 E
CHUONG TRINH XAC DINH SO LUONG DAU MAY VAN DUNG
Lwa chon phwong an tinh toan  Theo hé s6 quay vong k v
Nhp théng sé dau vao

Chi tiéu Ha Néi - Béng Hai B6ng Hai - Diéu Tri| Diéu Tri - 53i Gon
1 |Chidu dai dwéng quay vong (tuyén, khu doan) thir | d8i véi diu may kéo thu khach, km 522 573 631 "
2 [Chiéu dai dwing quay vong (tuyén, khu doan) thir | ddi voi dau may kéo tau hang, km 522 513 631
3 |56 d6i tau khach trong mét ngay dém trén dwing quay vong (tuyén, khu doan) thip i 16 15 19
4 |86 d6i tau hang trong mét ngay dém trén dwéng quay vong (tuyén, khu doan) thip i 28 28 27
5 |Téc d6 khu doan ddi véi ddu may kéo thu khach trén dwéng quay vong (tuyén, khu doan) ... 55 55 55
6 |Toc d6 khu doan ddi vivi dau may kéo tau hang trén dwing quay vong (tuyén, khu doan) ... 40 40 40
7 |Téng th&i gian difng & ga doan va ga tram dai v&i dau may kéo tau khach trén dwéng qu... 1 1 1
s |Téng th&i gian difng & ga doan va ga tram ddi v&i diu may kéo thu hang trén dwong qua... 1 1-
9 |Quang dwing chay trung binh ngay dém cia diu may van dung ven kéo thu khach, km 230 230 230
10 |Quang dwérng chay trung binh ngay dém ciia dau may van dung ven kéo tau hang, km 230 230 230
11 [Ty 1& giia quang dwing chay cia dau may van dung van chuyén nhé kéo tau khach, % 1 1 1 v

Bang két qua tinh toan sé lrong ddu méy van dung
Chi tigu Ha Nai - Dong Hdi|Déng Héi - ... Diéu Tii- 5..|  Tong s6
1 |S6 lwgng dau may van dung kéo tau hang trén dwéng quay vong (tuyén, khu doan) trong mét ngay... 13.3212 13.6477 18.9568 45.9258 ~
2 |Sé lwgng dau may van dung kéo tau khach trén dwéng quay vong (tuyén, khu doan) trong mét nga... 31.6167 345917  36.6188  102.827T1
3 |86 lwgng dau may van dyng van chuyén nhé kéo thu khach trén mét cung doan thuge dwing quay... 0.7263 0.7474 1.0425 2.5162
4 S8 lwgng ddu méy van dung van chuy&n nhé kéo thu hang trén mét cung doan thuéc dwéng quay ... 1.2710 1.3951 1.4815 4.1476
5 |S6 lwgng dau may van dung dén phuc vu kéo tau khach trén mét dwéng quay vong trong mét nga... 1.4525 1.4948 2.0850 5.0323
6 |S6 legng dau may van dung dén phuc vu kéo tiu hang trén mét dwéng quay vong trong mot ngay... 2.5419 2.7903 2.9630 8.2951
Quay lai | Tinh toan | Tiép theo |

Hinh 8. Giao dién S:hu()'ng trinh tinh toan xac dinh s6 lvong ddu may van dung
trén tuyén Ha Noi - Sai Gon theo phuong an A4 (k=1,15).
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56 hwgng din miy

PHUONG AN Al

HA NOI-DONGHO! DONGHOI-DIEU TRI  DIEU TRi- SAI GON
Khu doan, niyén

PA (Al)Nvdk =PA(Al)Nvdh ®PA(A)TS

TOAN TUYEN

56 hrgng dau miy

PHUONG AN A3

HANOL-DONGHOI DONGHOI-DIEU TRl DIEU TRI - SAI GON

Khu dogn, tuyén

SPA(AS)Nvdk PA(A3)Nvdl WPA(A3)TS

TOAN TUYEN

PHUONG AN A2

HANOI-DONGHOI BONGHOI-DIEU TR DIEU TRI- SAI GON
=PA(AZNvik *PA(A2)Nvdh =PA(A2)TS

TOAN TUYEN

PHUONG AN A4

HA NOI-DONGHGI  DONGHOL-DIEU TRI  DIEU TRi- SAI GON

#PA (A4)Nvdk = PA(A4)Nvilh %PA (A4) TS

TOAN TUYEN

Hinh 9. Biéu d6 §6 luong dau may véan dung kéo tau khach, tau hang
trén tuyén Ha Noi - Sai Gon theo cac phuong an A.

PHUONG AN B1

i Irgng dan miy

HA NOI - PONGHOI  DONGHOI-DIEU TRI - DIEU TRI- SAI GON

Khu dogn, fuyén

=PA (Bl)Nvdk =PA (BI)Nvdh ®PA(B1)TS

TOAN TUYEN

PHUONG AN B3

S6 hugng dau miy

HA NOI - BONG HG1

PONG HOL-DIEU TR DIEU TRI- SAI GON
Khu dogn, tuyén

®PA (Bi)Nvdk w=PA(B3)Nvdh WPA(B})TS

TOAN TUYEN

PHUONG AN B2

HA NOI-DONGHO! PONGHOI-DIEU TRI  DIEU TRI- SAT GON
*PA (B2)Nvik *PA (B2)Nvdh ®PA (B2) TS

TOAN TUYEN

PHUONG AN B4

56 lirgng @hu mdy

HA NOI-PONGHOI DONG HOI -DIEU TRI - DIEU TRI-SAT GON
Khu dogn, tuyén

=PA (B4)Nvdk =PA (BA)Nvdh ®PA(B4)TS

TOAN TUYEN

Hinh 10. Biéu d6 s6 lugng dau may van dung kéo tau khach, tau hang
trén tuyén Ha Noi - Sai Gon theo cac phuong an B.
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BIEU DO PHAN BO SO LUONG _BIEU DO PHAN BO SO LUONG
DAU MAY THEO CAC PHUYONG AN A DAU MAY THEO CAC PHU'ONG AN B

7,51
76,78 7527 98,52
59,73 64,06 64,37 79,63 i
I I N a3 anzs % - saa sose 9,90 53,75 5%

PHUONG AN A1 PHUONG AN A2 PHUONG AN A3 PHUONG AN Ad PHUONG AN B1 PHUONG AN B2 PHUONG AN B3 PHUONG AN B4
Cac phreng an A Céc phwongdn B

$6 lugng déu may
86 Iwgng ddu may

HN - BH BH-DT DT-S5G = Toan tuyén HN-BH *BH-DT =DT-SG ®Toantuyén

Hinh 11. Biéu d6 phan b6 s6 luong dau may véan dung trén cac khu doan va trén tuyén
Ha Noi - Sai Gon theo cac phuong 4n A va B.

Béang chuong trinh d3 xay dung, da xac dinh dugc ) luong dau may van dung (D19E)
kéo tau khach va tau hang trén tuyén Ha Noi - Sai Gon theo khéi luong van chuyén du bao toi
nam 2030 theo 8 phuong an tinh toan khac nhau, thé hién trén hinh 11. Qua déy thiy rang,
phuong 4n Bl 13 phuong 4n bat lgi nhat, & d6 s6 luong déu may van dung Ién toi 264 déu
may, con phu:ong an A4 1a phuong an thuén loi nhét, ¢ do 5O luong dau may van dung chi can
1a 149 dau may. Luuy rang, & day méi chi xac dinh so luong dau may van dung kéo tau trén
chinh tuyén, bao gém dau may kéo tau khach va tau hang trén tuyén Ha Noi - Sai Gon, ma
chua xac dinh sé luong dau may van dung 1am cong tac van chuyén nho va don.

4. KET LUAN

Chuong trinh tinh toan cho phép xac dinh duoc sb doi tau trén tuyén, xac dinh duoc
thanh phan va khéi luong doan tau, tir d6 xac dinh duoc s6 luong dau may van dung trén céc
khu doan theo cac phuong an khac nhau mot cadch nhanh chong, thuan tién va linh hoat.
Chuong trinh tinh toan nay 1a co sé cho viéc xay dung mot phan mém tong hop tinh toan xac
dinh nhu ciu stc kéo cho nganh dudng sit Viét Nam theo sé liéu dy bao vé& nhu cau van
chuyén cho timg giai doan cu thé.
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