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Tom tit: Nhu cau sirc kéo ddu may trong nganh duong sat cho mot giai doan nao d6 duoc
xéc dinh theo khdi lugng van chuyén hanh khach va hang héa. Téng nhu cau sic kéo bao gom
sb lugng dau may van dung va so lugng dau may ndm & cic cap bao dudng, sira chira. SO
luong dau may van dung bao gom dau may kéo tau khach va tau hang trén chinh tuyen dau
may lam nhiém vu van chuyén nho (van chuyén noi bo) va dau may don. Sé luong dau may
stra chira 1a sb luong dau may van dung 1am cac nhiém vu néi trén nam & cac cap bao dudng,
sura chita. Bai bdo nay trinh bay co s¢ xdc dinh nhu cau dau may van dung trong nganh duong
sat.

Tir khda: nganh duong sat, nhu cau sac kéo, dau may van dung, dau may van chuyén nho,
dau may don, thoi gian quay vong dau may.

© 2019 Truong Dai hoc Giao thdng vdn tdi

1. PAT VAN PE

Hién nay nganh duong sat Viét Nam (BSVN) dang quan Iy tong cong 283 dau may,
trong d6 dang van dung 267 dau may va chua c6 nhu cau sir dung ddi véi 16 dau may cong
suat nho, lac hau ky thuat. Trong s 267 dau may van dung nay cé 12 chang loai, ¢6 dai cong
suat tir 500 dén 2.000 ma luc, vai tong cdng suit khoang 400.000 ma luc, ¢6 xuat xu tir 8
quéc gia khac nhau (Uc, Rumani, My, Séc, An Do, Bi, Trung Québc, Buc) [5].

Mot didu dang cht ¥ 1a nhiéu loai ddu may da trai qua 40, 50 nim st dung. Theo Nghj
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dinh 65 ctia Chinh phu [9] quy dinh chi tiét thi hanh mot sé diéu cia Luat Puong sit [10] ¢6
hiéu luc tir 01/7/2018, nién han dbi v6i dau may chay trén dudng sit qudc gia khéng qua 40
nam. Nghi dinh 65 ciing quy dinh 19 trinh thyc hién nién han nay.

Dén 31/12/2022 1a thai han cudi theo Nghi dinh 65, cac dau méay qué nién han néu trén
s& khong duoc tiép tuc sir dung. Lo trinh loai bo dau may hét nién han trong giai doan 2021 -
2030 dd duoc nganh DSVN danh gia, theo d6 sé lwong diu may can loai bo khoang hon 150
dau may trén tong s6 283 dau may.

Ngoai viéc thay thé sb dau may cii, Tong Cong ty DSVN con phai dbi mit véi bai toan
dau tu, b sung méi nhiéu dau may khac. Theo Téng Cong ty DSVN, dé thuc hién theo 16
trinh nay, can hang nghin ty dong dé dau tu thay méi dau may. Chinh vi 1& d6, viéc xac dinh
nhu cau sitc kéo cho nganh dudng sit trong thoi gian trude mat ciing nhu trong tuwong lai 1a
viéc 1am can thiét, co y nghia thyc tién. DAy 1 bai toan mang tinh tong hop, lién quan téi
nhiéu linh vuc k¥ thudt va quan ly. Dé giai quyét bai toan dat ra, trudc hét can co co so ly
thuyét xac dinh nhu cau strc kéo trong nganh dudng sit néi chung, tir 46 tmg dung cho nganh
duong sit Viét Nam noi riéng. Pay 1a mot phan ndi dung dé tai NCS "Xac dinh nhu cau sirc
kéo trong nganh duong sat Viét Nam giai doan nam 2020 dén nam 2030".

2. CO SO XAC PINH NHU CAU SUC KEO PAU MAY VAN DUNG TRONG NGANH
PUONG SAT
2.1. Mé hinh xac dinh sé ddi tau khach va tau hang cho céc tuyén hoic khu doan

S6 d6i tau khach va tau hang trén cac tuyén hoic khu doan dugc xac dinh théng qua
khéi lwgng van chuyén (tinh bang sé lwong hanh khach hoic sé lwgng tan hang hoa), hoic
théng qua khdi lugng luan chuyén (tinh bang hk.km hoac t.km).
2.1.1. Mé hinh xdc dinh sé doi tau khdch va tau hang theo khéi lweng vian chuyén [3], [4],
[12], [17]

a. S6 doi tau khach n, trén tuyén hodc khu dogn trong mgt ngay dém

m(k) nam k

ve,K,i
n ————  doi tau 1
K ,Z_:'z?,essQtb @

m(k nam
n, = (Z)—r“’ kgl doi tau (2)
~ 365.Q"

b. S6 déi tau hang n, trén tuyén hodc khu dogn trong mét ngay dém

m(h) I—wnamh kh
—ehiTh_§6i tau €)
~2.365.Q"
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( )Fnam
vc,h,nang,i As N
n = , doi tau 4
" le 365.Q", @

trong do:

m(k), m(h)- sé lugng tuyén van chuyén hanh khach hogc hang hda (hodc sé lugng
duong quay vong dau may kéo tau khach va tau hang) trén tuyén hogc trong khu doan; T,
20 - tong khéi lugng van chuyén hanh khach (hk) va hang hoa (tin) trén tuyén (hodc dudng
quay vong) thir i ciia khu doan tinh cho ca chiéu di va chiéu vé trong mot nam; TS} o
I g - KNI lugng van chuyén hanh khach (hk) va hang hoa (tan) trén tuyén (hogc dudng
quay vong) tht i tinh cho chiéu niang trong mot nam; Qk, : ,ﬁf’i - s6 lugng hanh khach trung
binh trén mot doan tau khach va khéi lwong hang hoa trung binh (tan) trong mot doan tau
hang trén tuyen (hoac duong quay vong) thtr i cta khu doan; K, , k.- hé so mat can doi gitra
hai chiéu nang va chiéu nhe ddi voi van chuyén hanh khach va hang héa (hé sé bét binh
hanh).

2.1.2. Mé hinh xdc dinh sé di tau khdch va tau hang theo khéi lwgng luan chuyén [3],
[4], [12], [17]

a. S6 doi tau khach n, trén tuyén hogc khu doan trong mét ngay dém

W B o
01 tau (5)
T 2.365.Q.
m(k) nam )
ne = ——el 45 tau (6)

= 365.Q..L,

b. S6 déi tau hang n, trén tuyén hodc khu dogn trong mét ngay dém

m(h) nam_k

n,=>» —— i d6i tau 7

" Zl: 2.365.Q".L,, "
m(h) rnam

n, =Y ——mll | doi tau (8)
~365.Q" L,

trong do:

ren ., T - tong khéi lugng luan chuyén hanh khach (hk.km) va hang hoa (t.km) trén
tuyén (hodc duong quay vong) tht i caa khu doan tinh cho ca chiéu di va chiéu vé trong mot
ndm; Ty agis Dhoangi = KNOi Tuong luan chuyén hanh khach (hk.km) va hang héa (t.km)
trén tuyén (hoac duong quay vong) tha i tinh cho chiéu nang trong mot nam; Lo Ly - chiéu
dai tuyén (hodc duong quay vong) thir i ctua dau may kéo tau khach va tau hang, km.
2.2. M6 hinh xéc khéi lwgng doan tau cho cic tuyén hodc khu doan
2.2.1. M hinh xdc dinh khoi lwgng doan tau tinh toan

Khéi lwong tinh toan cua doan tau Q, (ca bi) [1]+[4], [6], [13]+ [16]
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B Fk_Pdm(a)é"'itt)g

Q= (a)g . ) . ,tan 9)

trong do:

F, - luc kéo tinh toan (luc kéo vanh banh) ciia dau may, N; P, - khéi lugng tinh toan
(khéi lugng chinh bi) cua dau may, tan; w,, @, - luc can co ban don vi clia ddu may va cia toa
xe & toc do tinh toan, N/KN; i, - do doc tinh toan hodc do dbc han ché (quy doi) cua tuyén
duodng, %o; g - gia tbc trong trudong, g = 9,81 m/s2.
2.2.2. M6 hinh kiém nghiém khéi lwgng kéo theo chiéu dai héi#u hiéu dwong ga

Khéi luong ciia doan tau theo chiéu dai hitu hi¢u dudng ga Q,, (ca bi) [3], [4]

L —L, —L ,
an=Q:f( S ”“J+Qn.t,tan (10)

L
trong do:

Lo - chiéu dai hitu hiéu caa duong ga, m; QY - khéi lugng trung binh ciia mdi toa xe ca
bi, tin; LY - chiéu dai trung binh cua mdi toa xe, m; L, - chiéu dai caa dau may, m; L, -
chiéu dai toa truéng tau (néu c6), m; Q,, - khéi lwong toa trusng tau ca bi (néu co), tan.

Néu Qga > Q (da biét) thi chiéu dai doan tau khdng bi han ché bai chiéu dai hiru hiéu

cua duong ga. Néu khong, trong lugng kéo nén Iy 1a Qga hodc qui dinh doan tau khong db tai
ga nay.

2.3. M6 hinh xdc dinh sé lwgng ddu may v@n dung N, cho cac tuyén va khu dogn bang
phwong phdp gidi tich

Mot cach tong quét, s6 lugng dau may van dung N, trong nganh duong sit dugc Xac
dinh nhu sau:

No= N§ +N&+ NS+ NG, (11)
trong do:

N - s6 lwong dau may van dung kéo tau khach; N, - s6 lugng dau may van dung kéo
tau hang; N " - s6 lugng dau may van dung van chuyén nho hozc van chuyén noi bo; N - sé
lwong dau may van dung don.

S6 lwong dau may van dung N, c6 thé duge xac dinh bang hai phuong phap 1a phuong
phap biéu do va phuong phap giai tich.

Phwong phap biéu do:
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Phuong phép nay chi &p dung cho nhiing truong hop c6 biéu do chay tau hoic biéu d6
quay vong dau may cu thé, do d6 thyc chat chi xac dinh duoc sé lwong dau may van dung
kéo tau khach N va tau hang N, trén chinh tuyén, hoic nhitng dau may van chuyén nho
N lam viéc theo biéu d6 chay tau. Mat khac, phuong phép nay chi ¢6 thé xac dinh dugc s6
dau may van dung trong thoi gian hién tai hoic trong thoi gian truéc mat, chir khong co kha
nang du bao trong mot tuong lai xa hon.

Phuong phap giai tich:

Phuong phap nay cho phép xac dinh s lugng dau may van dung N, khdng nhiing chi
trong hién tai ma né con thich hop cho viéc phan tich va du bao nhu cau sirc kéo trong twong
lai. Mat khac phuong phap nay con cho phép xac dinh sé luong dau may nam & cac cap bao
dudng, stra chira va d¢au may phuc vu cho céc nhu cau khac.

Trong ndi dung bai viét nay chi trinh bay phuong phéap xac dinh dinh sé luong dau may
van dung N, cho cac tuyén va khu doan bang phuong phép giai tich.

Sb luong céc loai dau may vandung N, cho cic tuyén hoac khu doan bao g@)m:

1. S6 luong dau may van dung kéo tau khach N ; 2. S6 luong dau may van dung kéo

vd

ven .

tau hang N ; 3. S6 lugng ddu may van dung van chuyén nho hodc van chuyén ndi bo N";

4. S lugng dau may van dung don NG .

Trong phuong phép giai tich, s6 lugng dau may van dung N, c6 thé dugc xac dinh
theo cac thdng s6 sau day:

1. Theo quang dudng chay trung binh ngay dém ctia ddu may, S__; 2. Theo san luong

ng’

trung binh ngay dém ctia dau may, M__; 3. Theo hé s6 quay vong dau may, k.

ng ;
Céc dang mé hinh tong quat xac dinh sé luong dau may van dung trén cac tuyén hoic

khu doan bang giai tich nhu sau.

2.3.1. M6 hinh the nhdt - Xdc dinh sé lwgng dau may vdn dung N, cho cac tuyén hogc

khu dogn theo quang dwong chay trung binh ngay dém ciia ddu may kéo tau chinh tuyén [3],

[4]

m(k)
2L4nk
m(k)ZLt'(nik ) ; m(h)2|_'hnih A A ; i 5\fch
Mo = 2 °gh, (A ) + 2,56 A ) + g
m(h) m(k) m(h)

> d2gnf o Yl
i=1 5vch i=1 5d i=1 501

vch,h ' d,k ' d,h ) ' (12)
Syt 1100 Sy 100 S 100
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trong do:

N,, - téng s6 dau may van dung (kéo tau khéch, tau hang, van chuyén nhé va dén) trén
toan tuyén hoic khu doan; 2Ln, 2L'n"- téng doan tau-km trén duong quay vong (tuyén,
khu doan) thir i trong mot ngay dém dbi voi tau khach va tau hang; L*, L - chiéu dai duong
quay vong (tuyén, khu doan) thir i d6i véi dau may kéo tau khach va tau hang, km; n¥ n'- sé
dbi tau khach va tau hang trén duong quay vong (tuyén, khu doan) tht i trong mét ngay dém;

m(k),m(h)- sé lugng tuyén van chuyén hanh khach hozic hang héa (hoic sé luong duong

quay vong dau may kéo tau khach va tau hang) trén tuyén hoic trong khu doan; Sng . S:g :

quing dudng chay trung binh ngay dém cua diu may kéo tau khéach va tau hang trén duong
quay vong (tuyén, khu doan) thtr i, dm-km; B, By;i- hé so dau may kéo tau khach va tau

hang chay don trén duong quay vong (tuyén, khu doan) thir i ; ﬁgh . ﬂgh .- hé s6 dau may kéo

tau khach va tau hang chay ghép trén duong quay vong (tuyén, khu doan) thér i; Syo™*, Syo" -
quing dudng chay trung binh ngay dém cua dau méy van chuyén nho kéo tau khéach va tau
hang tinh chung cho toan tuyén, dm-km; S:*, S&" - quing dudng chay trung binh ngay dém

ctia du may van dung don phuc vu kéo tau khach va tau hang tinh chung cho toan tuyén, dm-
km; 8K, 8% -ty Ié gitra quing duong chay ciia dau may van dung van chuyén nho kéo tau

vch * Yvch
khach va tau hang trén mot cung doan nao d6 voi tong quing dudng chay cua dau may van
dung kéo doan tau khach va tau hang trén duong quay vong (tuyén, khu doan) the i, %;
5%, 60 - ty 1é giita quang duong chay ciia dau may van dung don phuc vu kéo tau khach va tau
hang trén mot cung doan nao dé vai tong quang duong chay cua dau may van dung kéo doan
tau khach va tau hang trén dwong quay vong (tuyén, khu doan) thir i, %;
2.3.2. M6 hinh thé hai - Xdc dinh sé lwgng dau may van dung N, cho cac tuyén va khu
dogn theo theo sdn lwgng trung bink ngay dém ciia dau may chinh tuyén va khéi lwgng
don [3], [4]

W Tk i) Tieni
- &365Mf, & 365M”

1=1 ngl ng,i
m(k) g(d, m(h) g(d.h)

txkd dtxk txhd dtxh
m(ven, k) Fnam m(ven,h) I“”am Z Z n z Z n

Ic,ven ki + Ic,ven,h,i + i=1  j=1 + i=1  j=1 , 13
= 365M 0" 121: 365M 0"} 60T, ¢ 60T, " (13)

ng,i ng,i

trong do:
Ien, T - khéi lugng luan chuyén hanh khich va hang hoa trén duong quay vong
(tuyén, khu doan) thi i trong mot nam, hk-km va tkm ca bi; T rrem - khéi lwong

lc,ven,k,i le,ven,h,i ~
luan chuyén hanh khach va hang hoa van chuyén nho trén dudng quay vong (tuyén, khu doan)
tha i trong mot nam, hk - km va t.km ca bi; M ng ) M,'Jg, san lugng trung binh ngay dém cua
dau méy kéo tau khach va tau hang trén duong quay vong (tuyén, khu doan) tht i, hk.km va
tkm ca bi; M i, M " - san lugng trung binh ngay dém cua dau may kéo tau khach va tau
hang lam cdng tac van chuyén nho trén duong quay vong (tuyén, khu doan) thi i, hk - km va
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t.km ca bi; m(ven,k), m(ven,h)- sé lugng dudng quay vong dau may van chuyén nho kéo
tau khach va tau hang trén tuyén hogc khu doan nao d6; g(d,k)- s lugng ga trén tuyén hoac

khu doan c6 don toa xe khach; g(d,h)- sé lugng ga trén tuyén hogc khu doan c6 don toa xe

txk d

hang; nX*?, ntXh 4

- s lugng toa xe khach va toa xe hang phai don ¢ ga thir j trén tuyén thi i

trong mot ngay dém; t{"*, t*"- dinh mac dén mot toa xe khach va toa xe hang ¢ ga thir j

trén tuyén thi i, phat; Tn‘ék, T" - thoi gian 1am viéc cua mot dau may don déi véi toa xe
khéch va toa xe hang trong mot ngay dém, h.

2.3.3. M0 hinh the ba - Xdc dinh sé lwgng ddu may van dung N, cho cac tuyén va khu
doan theo hé sé quay vong dau may, k [3], [4]

m(k)

2Ln’
Y M ED S B g
vd T : 24 sz . d,tr,i 24 sz . d,tr,i S:;h'k 100
m(h) m(k) m(h)
Z 2I‘| i h Z 2I‘| i k z 2I‘| i h
5vch 5d 5d
h,h + d.k ' + d,h ) ) (14)

snvg 100 sng 100 sng 100

trong do:

Vi§is Vi - toe do khu doan trung binh ddi véi dau may kéo tau khach va hang trén

dudng quay vong (tuyén) the i, km/h; Sy, S - quang duong chay trung binh ngay dém

ctia dau may van chuyén nho lam nhiém vu kéo tau khach va tau hang trong mot ngay dém,
tinh chung cho toan tuyén; > ty,.;, >t - tong thoi gian ding & ga doan va ga tram déi
v6i dau may kéo tau khach va hang trén duong quay vong (tuyén, khu doan) tha i, h;
h
Toi :(V" + 0t t”J To: =£\%+Zt§m]- thoi gian quay vong toan phan caa dau may
kd i kd i

kéo tau khach va dau may kéo tau hang trén duong quay vong (tuyén, khu doan) tha i, h;
ki =Tg:/24, k! =T, /24 - hé s6 quay vong cia dau may kéo tau khach va dau may kéo tau
hang trén dudng quay vong (tuyén, khu doan) thi i ;
3. GIOI THIEU MOQT SO GIAO DIEN CUA CHUONG TRINH TiNH TOAN

’ Dé xay dung chuong trinh tinh toan, can cin ¢l vao cac mo hinh tinh toan da néu sau do
thiet lap luu do thuat toan, xay dung cac giao dién chi tict va code cua chuong trinh. Tuy
nhién, do khudn kho bai bao c6 han, ¢ day khong trinh béy luu do thuat toan va khong the
trinh bay dugc cac giao dién chi tiét ma chi trinh bay mot so giao dién tong quat co tinh chat
minh hoa cho néi dung nghién ctru. Vi vy, trén co s¢ cac mo hinh néu trén, budce dau da xay
dung mot sé chuong trinh tinh toan xac dinh s6 lugng dau may van dung kéo tau trén tuyén
(khong bao goém sb dag may van dung don va van chuyén nho) bang phuong phéap giai tich
theo h¢ so6 quay vong dau may nhu sau.
3.1. Cac bwdc tinh toan

1. Xac dinh khéi luong doan tau khach va tau hang (ca bi) cho tuyén twong tng véi loai

dau may, toa xe duoc lya chon va twong wng voi do déc han ché trén tuyén do; 2. Tir khéi
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lwong doan tau, tién hanh xac dinh thanh phan doan tau (sé luong toa xe trong doan tau) cho
tuyén; 3. Kiém nghiém thanh phan doan tau theo chiéu dai hitu hiéu cua duong ga va lua chon
s6 luong toa xe thuc té trong doan tau dé tinh toan cac budc tiép theo; 4. Tir khéi lwong doan
tau ca bi va thanh phan doan tau, tién hanh xac dinh khéi lugng hang hoa va khanh khach trén
doan tau (khdi luong khong ké bi); 5. Xac dinh s doi tau khach va tau hang trén tuyén tuong
tng vé6i khéi luong van chuyén du bao; 6. Xac dinh s lugng dau may van dung kéo tau
khéch va tau hang trén tuyén bang phuong phap giai tich, theo hé sé quay vong dau may véi
mot sé phuong an khéc nhau.

3.2. Céac thong sé tinh toan

Khéi luong van chuyén hanh khach va hang héa trén hanh lang Bic —Nam nam 2030
[8] thé hién trong bang 1. Cac théng sb cua tuyén duong thé hién trong bang 2 [3], [4]. Cac
thong sé ky thuat cia toa xe thé hién trong bang 3 [3], [4].
Bdng 1. Du béo khéi luong vén chuyén hanh khéach va hang héa
trén hanh lang Bac —Nam nam 2030.

Don vi :tl'nh: triéu hanh khach/nam; tri¢u tan hang héa/nam
HN-PH: Ha Néi-bong Hoi; DH-DT: Bong Hai-Diéu Tri; DT-SG: Diéu Tri-Sai Gon

Hanh khach Hang hoa
HN-bH bH-DT DT-SG HN-bH bH-DT DT-SG
7,665 7,300 9,125 10,220 10,220 9,855

Bdng 2. Mét s6 thdng sé cia tuyén dwrong.

Thong s6 HN-PH PH-DT DT-SG
Chiéu dai khu doan, km 522 573 631
Do doc tinh toan, %. 17 17 15
Bdng 3. M4t so thdng sé ky thugt cua toa xe.
Loai toa xe Tu trong, t  Téi trong, t S6 lugng khach Chiéu dai, m
Toa xe khach
A64, ngdi mém 36 10 64 19
HC-TH2, hang com 36 8 - 20
CV-PD, cong vu phat dién 36 8 - 20
Toa xe hang
G, c6 mui 18 35 - 16
H, thanh cao 16,5 39,5 - 15

Strc can co ban don vi cua toa xe khéach 4 truc 6 lan: w; =15+ 0,026V + 0,00029V?
N/KN; Stic can co ban don vi cia toa xe hang niang 4 truc 6 lin: g =0,7 + 0,04V +
0,00032v2, N/kN [3], [4]. ‘

Mot so thong so k¥ thuat caa dau may D19E [3], [4]:

Stic can co ban don vi: @, = 1,618 + 0,0098V + 0,000628V?; Khéi lwgng dau may: 81
tan; Strc kéo khai dong: Fia = 255 kN; Strc kéo dai han: F.° = 224 kN; Téc d¢ dai han:
V_=14,7 km/h; Chiéu dai: 14 m.
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3.3. Gigi thiéu giao dién ciia mdt s6 chwong trinh tinh toin

Véi céac thdng sb tinh toan dau vao dd néu, chuong trinh dd xac dinh dugc mot sé két
qua chu yéu cho tuyén Ha Noi — Sai Gon vai ba khu doan, twong ng véi ba dudng quay vong
tau khach va tau hang 1a Ha Noi-Bong Héi, Bong Héi-Diéu Tri va Diéu Tri-Sai Gon, thé hién

trén céc giao dién sau day.

DEEHSRKIADY

CHUONG TRINH TINH TOAN XAC PINH KHOI LUQGNG VA THANH PHAN POAN TAU

Nhip théng s6 diu may toa xe

Toaxe khich ngdi mém A 64 chd

- Diu miy vin dung DISE - - Toaxe hang G 6 bi -
_Khéi fia diu miy (P, 1 81 R A
Khéi hrong ciia diu méy (P, tin) T trong cia toa xe khich (tin) 36 - Tw trong cita toa 5e hang (tén) 18
- Lue kéo tinh todn eia diu mév (Fi. KN) 24 . . e ) s
- Tii trong cita toa xe khich(tin) 10 T trone cila toa xe hine (tim) 35
- Luc cin don vi cita diu may (wo. NAN) 15978 ) )
~Lurc cin don vi cila toa xe khich (w"o. NAN) 19449 ) .
- Chitn dii eta déu mdy (Ldmm) 161 -Lurc cin don vi cila toa 3e hing (w"o. N/AN) 13571
- - Chitu dai trun binh méi toa xe khich (Ltx. m) 20
- Téc 6 tinh toin theo 6 déc han ché (Vit. km/h) 147 O ToaxeCVPD O ToaseBC.TE - Chitu di trang binkh m3i toa xe hing (Ltx, m) 16
Tinh toin cho tuyén, khu doan
_ Chiéu dai tuyén (km) 53] - Chitu déi tuyén (km) 573 - Chiéu dai fuyén (km) 633
- D6 déc tinh toan (han ché) (itt, %o} 7 -B4§ déc tinh toan (han che) (itt, %e) 17 - D¢ déc tinh toan (han ch#) (itt, %} 15
- Chiu dii hifu hidu nha ga (m) 300 - Chitu déi hitu hitu nha a (m) 300 - Chiéu dii hivu higu nha ga (m) 300
- Trong Irong kéo cho phép vei doan tau khach (tan) 1125.70) - Trong luong kéo cho phép vGi doan tau khich (tan) 112570 - Trong rong kéo cho phép vei doan tau khich (tin) 1268.13
- Trong Ig kéo theo c.dii hitu hiu ga cia tiu khich (Qga.tin) 65297 || | -Trong iz kéo theo c.dai hifu hitu 2a ciia tau khach (Qeatam) 63297 - Tronz Iz kéo theo c.dai hif hiéu 2a ciia tau khach (Qza.tan) 652,97
_ SIg toane khich cho phép theo chidu dai hifu hitunha 22 14105 || | -Sle tx khich cho phép theo chiu dai hitu higu nha ga 14193 - S1g txkhich cho phép theo chitu dii hifu higu nhi ga 14195
- Trong hrgng kéo cho phép vei doan tau hang (tan) 116175 - Trong hrong kéo cho phép véi doan tau hang (tan) 116175 - Trong lwgng kéo cho phép véi doan tau hang (tin) 131370,
_ Trong Ig k6o theo c.d3i hifu fiém ga cita tiu hing (QFa.tin 920418]| | -Tronzlg kéo theo c.dai hifu hifu za cua tiuhang (Qgatan) 940415 | | - Trongls kée theo c.dii hitu hidu za ciia thu hang (Qza.tin) 910418
- Slg toa xe hang cho phép theo chitu dai hifu higu nha ga. 17.7437 - Slg toa xe hang cho phép theo chiu dai hifu higu nha za 17.7437) - Slg toa xe hing cho phép theo chiéu dii hitu higu nha za. 17.7437
x P ————;1 P
Kiem nghi¢m va xac dinh so toa xe trong doan tau
Doin tau kshich Doin tiu hing
- Lya chon s6 hrong toa xe ciia dodn tau khich “ v Niie nhin -Lra chon 56 lrong toa xe cia doan tau hing g~ o .
= Xic dinh niing lwc théng qua
i trong (tan)| Téng trong lugng| Tang s6 h.khach Chigu dai(km)] Do ddc | Stoaxe |Thitr
Ha N&i - BBng Héi 140 644 896 ~ 522 17 17 hal
Dang Hai - Dieu Tri 140 644 896 573 17 17 Tinh lai Thoit
Diéu Tri - S3i Gon 140 644 896 633 15 17 e
< > >

Hinh 1. Giao dién chirong trinh tinh todn xdc dinh khéi lirong va thanh phan dodn tau.

1. Chuong trinh tinh toan xac dinh khéi lwong va thanh phan doan tau, dugc xay dung
theo mé hinh (9) - (10), c6 giao dién thé hién trén hinh 1; 2. Chuong trinh tinh toan xac dinh
s6 doi tau trén tuyén va khu doan, dugc xay dung theo mé hinh (1) - (8), c6 giao dién thé hién
trén hinh 2; 3. Chuong trinh tinh toan xac dinh sb lugng dau may van dung kéo tau trén tuyén
va khu doan theo hé sé quay vong dau may, duoc xay dung theo mé hinh (14), c6 giao dién

thé hién trén hinh 3.

4 phan2 - x
DddeRE90E
CHUONG TRINH TINH TOAN XAC SO DOI TAU TREN TUYEN
Theo khéi hrgng vin chuyén ~
- Chiéu dai tuyén (km) 522 - Chidu dai tuyén (k) 573 - Chiéu dai tuyén (km) 631
_ D¢ dbe tinh toda (han ché) (i, %a) 17 - D3 déc tinh todn (han ché) (it. %) 17 - Dg déc tinh todn (han ché) (it %e) 15
- $6 hrong hanh khéch 1én tau (106 hk) 7.665| | | - 38 hrong hanh khich 1én tau (x10°6 hk) 73 - 56 hrong hémh khéch 1én tén (106 hk) 9.125
- Khéi hrong hing héa (x10°6 thn km) 1022] | | - Khéi heong hing héa (106 tén km) 1022] | | - Khéi hegng hing héa (x10"6 thn km) 9.855
- Hé 56 bét binh hanh (k) 115 - HE sb bét binh hanh (k) 115 - Hé s5 bét binh hanh (k) 115
Tinh todn nang lirc thong qua
6 d6i tau khich
Chigu dai (km) D6 déc S&toaxe 5&hanh khich S& dai tau khach
Ha Ngi - Déng Hi 522 17 14 396 14~
‘Déng Hi - Diéu Tr 573 17 14 396 13
Diéu Tri - S3i Gén . 633 15 14 396 1’7 v Tinh toan s6 hrong diu may vin dung
S6 d6i tau hang
Chigu dai (k) D& déc | S&toaxe |Tiitrong (tdin) S 86itau hing Tinh Iai Thoit
Ha Ngi - Dbng Héi 522 17 595 28 & .
Dbng Hoi - Diéu Tr 573 17 17 505 28
Diéu T - Sai Gon 633 15 17 595 27
v

Hinh 2. Giao dién chuwrong trinh tinh todn xdc dinh sé déi tau trén tuyén.
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4 Untitled

DEEeRVODEDA

Lira chon phwrong 4n tinh todn

Phwong in

Phwong in khic v

- x

CHUONG TRINH TINH TOAN SO LUQGNG PAU MAY VAN DUNG

Tinh todn

4 Untitled

DEdSAAOBDE0HE

Lua chon phwong dn tinh todn

Phwong in khic v

- X

CHUONG TRINH TINH TOAN SO LUQGNG PAU MAY VAN DUNG

- Téc a5 khu doan tau khich (Vidk, ka/h) 10
- The gian dirng doan, tram tau khich (tdk, gio) 9 Tinh lai
- Téc @ khu dogn tau hang (Vkdh, ku/h) 25 Thoit
- The gian dirng doan, tram tau hang (tdh, gio) 9 Tiép theo
$6 hrgng diu méy vin dung kéo
Nk Nvdh Nvd Céng sudt (ml)
H3 Noi - Dbng Hei 20.4750 592200 79.6950 151420.50
o0 e T 203937 63.9800 843738 160310.13
287938 67.0950 95.8888 182188.63

Phwong an

- Téc 6 khn doqn tan khich (Vidk, kn/h) 15 [ Tinh toan

- Thoi gian ding doan, tram tau khich (tdk, gio) 7 Tinh lai

- Téc 46 ki dogn tau hing (Vidh, knv/k) 30 Thodt

- Théi gian dirng dog, tram tau hang (tdh, gio) 7 Tiép theo

S hrgng diu méy vin dung kéo

Nvdk Nvdh Nvd Céng suét (ml)

17.6167 48.7667 663833 12612833
17.5861 527333 703194 133606.94
24.8861 55.3500 80.2361 152448.61

Phuong an 1

Phuong an 2

4 Untitled

4 Untitled

DEde X

SO EDE

- X

=]~

SL9EDEA

CHUONG TRINH TINH TOAN SO LUQNG PAU MAY VAN DUNG

CHU'ONG TRINH TINH TOAN SO LUQGNG PAU MAY VAN DUNG

Lua chon phwong dn tinh toin

Phwong an khic v

Lua chon phwong dn tinh todn

Phwong in khic v

Phwong in Phwong an

~Téc 4 khu dogn tan khach (Vkdk, km/h) 50 Tinh toan - Téc 46 khn doq tau khich (Vidk, ku/h) 55 Tinh toan

- Thei gian dimg doau, tram tau khach (tdk, gio) 5 Tinh Iai - Thoi gian dirng doa, tram tau khiach (tdk, gio) 3 Tinh lgi

- Téc @ khu dogn tau hang (Vkdh, km/h) 35 Thoat - Téc 46 khn doqn tau hing (Vkdh, kni/h) 40 Thoat

- Thei gian dimg doan, tram tau hang (tdh, gio) 5 Tiép theo - Thoi gian ding doan, tram tau hang (tdh, gio) 3 Tiép theo

S hrgug diu may vin dung kéo S6 hrgng diu méy vin dung kéo

Nvdk Nvdh Nvd Céng sudt (ml) MNvdk Nvdh Nvd Céng sut (ml)

15.0067 406333 55.7300 105887.00 12.8227 33.9500 46.7727 88868.18
151233 44.0333 59.1567 112397.67 12,9114 36.9250 49.8364 94689.09
21.4767 46.3179 67.7945 128809.60 18.4205 38.9812 57.4108 109080.51

Phuong an 3 Phuong an 4

Hinh 3. Giao dién chuong trinh tinh todn xdc dinh sé dau méy vdn dung
kéo tau khach va tau hang tr{en tuyen hodc khu doan theo mot so phuong dan
hé so quay vong khac nhau.

3.4. Mt s6 két qua tinh toan cha yéu

Pi xac dinh dugc doan tau khach gdm 14 toa xe A64, tong khdi lugng ca bi 644 tan;
doan tau hang gdm 17 toa xe G, tong khéi luong ca bi 901 tan; sé doi tau khach tuong wng
trén cac khu doan 1a HN-DH, DPH-DT va DT-SG 1a 14, 13 va 17 doi; sb déi tau hang tuong
tng 12 28, 28 va 27 dbi; tong sb dau may van dung trén toan tuyén Ha Noi-Sai Gon twong tng
v6i bdn phuong an vé téc d6 khu doan va thoi gian ding ¢ doan va tram cua dau may (thé
hién trén céc giao dién) 1a 260, 217, 183 va 155 dau may.
4. KET LUAN

Bai bao di tong hop dugc cac md hinh tong quat xac dinh nhu cau stc kéo cho dau
maéy van dung trén chinh tuyén trong nganh dudng sit mot cach day du, toan dién va thong
nhét. Tir cc mo hinh dd néu, bude dau di xay dung duoc cac chuong trinh tinh toan va xac
dinh duoc nhu cau stc kéo cho dau may van dung theo mot sé phuong an téc do khu doan
khac nhau. Cac mé hinh nay 13 co sé cho viéc xay dyng mot phan mém tong hop tinh toén
xéc dinh nhu ciu sirc kéo cho nganh dudng sit Viét Nam theo sb liéu dy bao vé nhu cau van
chuyén cho ting giai doan cu thé [7], [8], [11].
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