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Tom tit: Nhu cau stc kéo dau mdy trong nganh duong sat cho mot giai doan nao do dugc
xac dinh theo khdi luong van chuyen hanh khach va hang hoa. Tong nhu cau suc kéo bao gom
s6 luong dau may van dung va so lugng dau may nim & cac cap bao dudng, stra chita. S6
luong dau may van dung bao gom dau may kéo tau khach va tau hang trén chinh tuyén, dau
may 1am nhiém vu van chuyén nho (van chuyén noi bo) va dau may don. S6 lwong dau may
stra chira 1a sb luong dau may van dung 1am cac nhiém vu n6i trén nam & cac cap bao dudng,
sira chita. Bai bao nay trinh bay co s& xac dinh sé lwong dau may & cac cap bao dudng, sia
chira.

T khéa: dau may stra chira, chu ky bao dudng stra chira, cap bado dudng sua chira, hé s6 chu
ky stra chira.

© 2019 Truong Dai hoc Giao théng vdn tdi

1. PAT VAN PE

Tong nhu cau stc kéo trong nganh duong sit cho mot giai doan nao d6 bao gém sb
lugng dau may van dung va sb luong dau may nam & céc cip bao dudng, sira chira. S6 lwong
dau may van dung bao gom dau may kéo tau khach va tau hang trén chinh tuyen dau may
lam nhiém vu van chuyen nho (van chuyén noi bo) va dau may don. Sé luong dau may sira
chira 1a s6 lwong dau may van dung lam cac nhiém vu néi trén nim & cac cap bao dudng, stra
chira, dugc xac dinh thdng qua cac chu ky bao dudng, stra chira trong (ng.
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Co sé co so xac dinh sb lwong dau may van dung lam nhiém vu kéo tau trén chinh tuyén
da duoc trinh bay trong [3]. Trong bai bao nay trinh bay co sé ly thuyét xac dinh sé luong dau
méy lam nhiém vu kéo tau trén chinh tuyén, dau may 1am nhiém vu van chuyén nhoé va dau
may don nam & cac cip bao dudng, sta chira.

Day 1a mot phan noi dung dé tai NCS "Xac dinh nhu cau stic kéo trong nganh duong sat
Viét Nam giai doan ndm 2020 dén nam 2030".

2. CO SO XAC PINH SO LUONG PAU MAY O CAC CAP BAO DUONG SUA CHUA
S6 luwong dau may can str dung cho cac xi nghiép dau may, cac tuyén hoic khu doan

duoc xac dinh nhu sau:
N =Ny + Ng + Ny , 1)

trong do:
N,, - S0 lugng dau may van dung;
N.. - s6 lugng dau may nam & cac cap bao dudng va sira chira;
N - s6 lwong dau may du phong.
a. S6 lwgng dau may van dung N, bao gém

Nus= Ny + Ny + Nig" + N, (2)
trong do:

N - s 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 nhé hoac van chuyén noi bo;
N - s6 lwong dau may van dung don N &, .

S6 lugng dau may van dung N, co thé duoc xac dinh bang hai phuong phap 1a phuong
phap biéu db va phuong phap giai tich, da duoc trinh bay trong [3].

b. Sé lwong dau may nam & cac cap bao dwong va sira chira

Mot céch tong quat, doi véi dau méy diesel, thong thuong c6 cc cap kiém tra ki thuat
(hodc cac cap bao dudng ky thuat): cap 1 (BD1), cap 2 (BD2), cap 3 (BD3); va cac cap sua
chira dinh ky: cap 1 (SC1), cap 2 (SC2), cap 3 (SC3); cap ky (KY); trung tu (TT) va dai tu
(PT) hay con goi la sira chira Ion.

S6 lwong dau may nam & céc cap bao dudng, st chita thuong duge xéc dinh tir cap bao
dudng 3 (BD3) dén cap dai tu (DT).

S luong dau may ndm & céc cap béo dudng, sua chita dugc xac dinh cho ting kiéu loai
dau may va ting dang cong viéc (dau may keo tau hang, tau khach, dau may van chuyén nho,
dau may don).

Viée xac dinh s6 lugng dau may nam ¢ céc cap bao dudng va sua chira dugc tien hanh
thdng qua chu ky stra chita cua dau may (thoi gian lam viéc gitra cac lan sua chira). Moi kiéu
loai dau may diesel co chu ki stra chita khac nhau, vi vay khi tinh toan so lugng dau may nam
& cac cap bao dudng, sua chira phai tién hanh cho céc loai loai dau may c6 cung chu ky stra
chira mot cach riéng biét.
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Mo hinh téng quat xac dinh s6 luong diu may nim & cac cap bao dudng stra chira:
NSC = NDT +NKY +NSC3+NSCZ+NSC1+NBD3’ (3)
trong do:
Ny, - 6 lugng dau may dau may nam & cap dai tu;

N, - 6 lugng dau may dau may nam & cap ky;

Ngc;- 6 luong diu may dau may nam & cap stra chira 3;
Nqc, - 56 lugng dau may dau may nam & cap sta chira 2;
N, - 86 luong diu may dau may nam & cap stra chira 1;

Ngps- SO lugng déu may dau may nam & cap bao dudng 3.
2.3.3. Co s¢ xidc dinh s6 lwong ddu may nam & cac cap bdo dudng va sira chiza

2.3.3.1. Péi véi logi ddu may c6 chu ky siza chiza tinh bang kilémét chay

Loai chu ky stra chita nay thudng ap dung chii yéu dbi voi dau may kéo tau chinh tuyén.

S6 lugng lugt dau may loai j nam & cép stra chita k trén duong quay vong (tuyén, khu
doan) thir i trong mot nam co thé xac dinh [1], [2], [7 +10]:

nam Snva|m
NSC,j,k,i = LLl—]ﬂjk

BD3, j

- S??m 3658;‘? o« 365x2Ln;;
hay NSCj,k,i =—Yﬂj,k = ' = ' ﬂj,k' (4)

LBD3,j I‘BDS,j LBD3,j

S6 luong lugt dau méy loai j nam & cip stra chita k trén dudong quay vong (tuyén, khu
doan) i trong mot ngay dém la:

ng S 2Ln;;
Nsc,j,k,i = L ﬂj,k = L IBj,k’ (5)

BD3, BD3, j

trong do:

N N&2 4 - s luong lugt dau may loai j ndm ¢ cap bao dudng hoic sira chita k
tinh cho dudng quay vong (tuyén, khu doan) thtr i trong mot nam va trong mot ngay dém:;

S{*",S1- tong quang duong chay cua dau mdy loai j kéo tau trén dudng quay vong
(tuyén, khu doan) thtr i trong mot nim va trong mot ngay dém, km;

L, - chiéu dai duong quay vong (tuyén, khu doan) thi i, km;

n,;- 56 déi tau do loai dau may j kéo trén dudng quay vong (tuyén, khu doan) thir i
trong mot ngay dém;

Laps ;- chu ky bao dudng k§ thuat cap 3 (BD3) cua loai dau may j, km;

B3, - hé s6 chu ky stra chita cap k cua loai dau may j.

m

B =—2, (6)

m;
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v6i: m, ;- s6 luot bao dudng hoic sira chira cap k cua loai dau may j trong chu trinh sua
chira;

m, - tong s6 luot cac cap bao dudng, st chita trong mét chu trinh cua loai dau may

m =—2td (7

V6i: Ly ;- chu ky dai tu cua loai dau may j, km;

Nhu vay sb luong luot ddu may loai j kéo tau trén duong quay vong tha i nim & cac
cap bao dudng, sira chita trong mot ngay dém duoc xac dinh nhu sau:

_2|—inj,i

NG5 =T Bor s ®)
BD3, j
n 2I‘iﬂ'i
NK?(,ji = L - ﬁKY,j’ 9)
BD3, j
n 2|‘in’i
ng&ji = - :Bscs,j! (10)
LBDS,j
n 2|‘In i
ngz,ji = . :Bscz,j’ (11)
LBDS,j
n 2L|n i
Nscgzl,ji = L - ﬁSCl,j’ (12)
BD3, j
n 2I‘iﬂ'i
NB%S,ji = - ﬂBDs,j’ (13)
LBD3,j

trong do: 2Lin, ;- tong quang duong chay trong mot ngay dém cta dau may loai j kéo tau
trén duong quay vong i .

Sj" _365S[% _365x2Ln;,
BD3, j LBD3,j LBD3,j
dudng sira chira cua loai dau may j ké tir cap bao dudng 3 (BD3) cho dén cép dai tu (DT)
sau quing duong chay trén dudng quay vong (tuyén, khu doan) thér i trong mot nim 1a
Srm — 3655 = 365x2L,n,,

O day, biéu thic biéu thi tong s6 luot tat ca cac cap bao

Ngoai ra, s6 luong lugt ddu may loai j kéo tau trén dudng quay vong thir i nam & cac
cip bao dudng, sira chira trong mot ngay dém con co6 thé duoc xac dinh nhu sau:

2L,
R 14
DT, ji LDTyj ( )
2Ln. . L. .
NE%Z 1 (15)
I‘KY,j I‘DT,j
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2Ln. . Lews
Neds i = - == (16)
' LSCS,j LKY,j
2Ln; . Lees
Nggz,ji: 1= 17)
Lscz,j SC3, j
2Ln. . Loy
Nggl,ji: L' b= ) (18)
LSCl,j LSCZ,j
2Ln, . L.
Nggs,jiz e} (19)
LBD3,j LSCl,j

trong do:

Lor j» Liv,jr Lses,, » Lsca,, » Lsca, » Leps,, - Chu Ky sira chira cap dai tu (DT), cap ky (KY), cip
stra chita 3 (SC3), cép sira chita 2 (SC2), cap stra chita 1 (SC1) va cap bao dudng 3 (BD3) cua
dau may loai j.

2.3.3.2. Déi Vi logi dau may co chu ky sira chiza tinh bang théi gian (ngay, thang,
nam)

Loai chu ky stra chita nay thuong ap dung cha yéu ddi véi ddu may don va van chuyén

nho, khi d6 s6 luong luot ddu may loai j thuc hién khdi luong cong viéc trén duong quay vong

i, nAm & mot cap stra chita nao d6 trong mot ndm c6 thé xac dinh [1], [2], [7 +10]:

Nd,vc_:_
ngin,]ji: =R (20)
TDT(nam),j
Nd,v_c_ T nam), j
N;:evlmji: g e ' (21)
ST . T .
KY (nam), j DT (nam), j
Nd’w':' T, nam), j
Ngén;,ji: | g S ' (22)
TSCS(nam),j KY (nam), j
Nd,v_c_ T, nam), j
NGE} j = | 1 | (23)
TSC 2(nam), j TSC 3(nam), j
12N Tocytnang).
Nectji = g i), (24)
TSCl(thang ). 12TSC 2(nam), j
365N Tanainad) i
Nags i = | L g | (25)
TBDS( ngd), j 3OTSCl(thang ).
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trong do:
N5 - s0 lugng dau may van dung don, van chuyén nho loai j trén duong quay vong

the i nao do;

Tor(nam),j 3 Ty (nam), j’TSCS(nam)j’TSCZ(nam - chu ky sira chira cip dai tu (BT), cap ky (KY),
cip stra chita 3 (SC3) va cip stra chita 2 (SC2) cua dau may loai j, tinh biang nam;

Tscitang),j - ChU Ky stra chira cap 1 (SC1) cua dau may loai j, tinh bang thang;

Tons(ng) i - chu ky bao dudng cip 3 (BD3) cuia dau may loai j, tinh bang ngay dém.

T d6 c6 thé xac dinh s6 luong luot dau may loai j thuc hién khéi luong cong vige trén
dudng quay vong i, ndm & mot cép sira chita ndo d6 trong mot ngdy dém:

N — N‘?d V;:' 26
DT, ji —W’ (26)
N d,vc T nam). i
leg{,ji = vd. ji 1 (mam).] , (27)
365Ty (namyi | Tor(nam,j
Ngg3 o N\?dvfl l_TSCS(nam),j (28)
! 365TSC3 (nam), j TKY(nam),j
NS, = Nili |4 Tscaem (29)
! 365TSCZ (nam), j TSCS(”am)'j
NW 12 N\?dvjc, 1- TSCl(thang),j (30)
sCcLji — '
: 365—I-SC1(thang) 12T502("am) ]
s 365N . Ton3(nga) i (31)
BD3,ji — '
! TBD3(ngd), i 3OTSC1(thang) i

2.3.4. M6 hinh téng qudt xdc dinh téng sé dau may nam & cac cdp bdo dwing sira chiva
Cua cdac khu doan trong mgt ngay dém

_ Turcac mo hinh néu trén, c6 thé thiét 1ap md hinh tong quét xac dinh tong s6 dau méay
nam ¢ cac cap bao dudng sura chira trong toan nganh trong mot ngay dém nhu sau [1], [2].

2Ln; m S 24N; 2Ln;
—ZZ ,BDT . +zz ﬁKYJ ZZ IBSC3J

i=1 j=1 BD3] i=1 j=1 BDSJ i=1 j=1 BD3]

2Ln; 2Ln; 2Ln;
ZZ Pcas * ZZ Prcii * ZZ Bios.i +
i=1 j=1 BD3] i=1 j=1 BD3J i=1 j=1 BDS]

+ii N\?dvjcl ZZS: N\?dvj:l 1_TKY(nam),j +
7 365T, 365T, T

i=l ] DT(nam),j  i=l j=1 KY (nam)’ j DT (nam), j
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i=1 j-1 365Tscz (nam), j TSCS(nam)J == 365TSCl(tha”9) 12TSCZ(”am)

DR b PR LY (32)
30T

i=1 j=1 BD3(ng)J SCi(thang), j

trong do:

n, ;- S0 ddi tau trén duong quay vong thir i do dau may loai j kéo;

2L,n ;i- quang duong chay cua dau may loai j trén dudng quay vong tha i trong mot
ngay dém,;

Laps ;- Chu ky bao dudng k§ thuat cap 3 (BD3) cua loai dau may j, (tinh bang km);

ﬂDT,j ) :BKY,j ) ﬂsca,j 1ﬂSC2,j ’ﬁSCl,j ) ﬁBDS,j_ cac h¢ s6 chu ky sua chira Cép dai tu (BT),
cap ky (KY), cap stra chita 3 (SC3), cap stra chita 2 (SC2), cap sira chira 1 (SC1) va bao
dudng 3 (BD3) cua loai dau may j ;

N5 - S0 lugng dau may van dung don, van chuyén nho loai j trén duong quay vong
thr i nao do;

TDT(nam)j’TKY(nam)j’TSCS(nam)j’TSCZ(nam - chu ky stra chira cap dai tu (BT), cap ky (KY),

cap stra chita 3 (SC3) va cap stra chita 2 (SC2) cua dau may loai j, tinh biang nam;

Tscthang),; - CU Ky stra chira cap 1 (SC1) cua dau may loai j, tinh bang thang;

Tona(nga), - chu Ky bao dudng cap 3 (BD3) ciia dau may loai j, tinh bang ngay dém.

m - s6 lugng dudng quay vong dau may twong ng Vai ting loai cong viéc, i =1+m;
s - s6 luong kiéu loai ¢dau may twong ung véi ting loai cong viéc, j=1+s.
Trong thuc té, cac loai dau may khéac nhau c6 thé c6 ky hiéu va sé lugng cac cap bao

dudng, sira chira trong mét chu trinh sira chira 1a khac nhau, do d6 cac mé hinh tong quét trén
day can dugc thay d6i cho phi hop mét céch linh hoat.

3. GIOI THIEU CHUONG TRINH TiNH TOAN

Dé xay dung chuong trinh tinh todn, can cin cir vao c&c mo hinh néu trén sau d6 thiét
lap luu dd thuat toan va xay dung chuong trinh véi cac giao dién cu thé. Vi khuén kho bai
viét c6 han, & day khong trinh bay luu d6 thuat toan ma chi gidi thiéu mot sé giao dién chinh
ctia chwong trinh c6 tinh chat minh hoa.

3.1. Cac thdng sé tinh toan

Céc thong s6 tinh toan bao gdom khdi luong van chuyén hanh khach va hang hoéa dy bao
trén hanh lang Bac-Nam nam 2030 [5] duoc thé hién trong bang 1, céc théng sé caa tuyén
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duong [1], [2] va cac théng sé ky thuat cua dau may, toa xe [1], [2], duoc ké thira tir cac két
qua tinh toan xac dinh nhu ciu strc kéo ddu may van dung da trinh bay trong [3].

Bdang 1. Dur bao khoi lwong van chuyén hanh khach va hang hoa.
trén hanh lang Bac —Nam nam 2030.
Pon vi tinh: triéu hanh khach/nam; triéu tan hang héa/ndam
HN-PH: Ha Ngi-Pong Hoi; PH-DT: Pong Héi-Diéu Tri; DT-SG: Diéu Tri-Sai Gon.

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

3.2. Qua trinh tinh toan

Tur khéi lwong van chuyén da cho (bang 1), thdng qua chuong trinh tinh, da xac dinh
dugc s6 ddi tau khach va tau hang do dau may D19E kéo trén cic khu doan bang phuong
phap giai tich [3], tir d6 tién hanh tinh toan xac dinh s lwong dau may nam & cac cap bao
dudng, stra chita cho c4c khu doan va cho toan tuyén tuong tng vai chu ky stra chita ciia dau
may da cho.

3.3. Gigi thi¢u giao dign cita chwong trinh tinh todn

Tir chuong trinh tinh toan da xay dung, véi cac thong sé dau vao néu trén, da xac dinh
duoc s6 lugng dau may van dung trén cac khu doan nam & cac cap bao dudng, stra chita. Cac
giao dién chinh cia chuong trinh thé hién trén cac hinh 1, 2. Do khudn kho bai béo c6 han, &
day chua gigi thiéu giao dién tinh toan sé luong dau may don, van chuyén nhé (c6 chu ky sta
chira tinh bang thoi gian).

4 DMSC - X
NHSR&G9E 06 ~
CHUONG TRINH TINH TOAN SO LUQNG PAU MAY O CAC CAP BAO DUGNG SUA CHUA
Liwra chon loai @iu may D19E v
Chu ki ciia cic cap sira chita 0 oF
N oA . ,.. = x o 0 dol tau 0 dol tau
Céng suat Pau may (ma hyc) 1900 Tuyén Chiéu dai khach hang
Chu k Béo dirémg 3 - Rt \
iy B duime 3 - G 00| HaNgi-DéngHei 520 14 2
Chu ki St¥a chi¥a cap 1 - R1 (km) 30000
Chu i Sira chita cép 2 - R2 (km) 100000 Dong Hai - Diéu Tri 573 13 28
Chu ke Stra chiva cap 3 - R3 (km) 0 Diéu Tri - Sai Gon 633 17 27
Chu ki Sira chiva chp KY - Rk (km) | 200000
Chu ki Dai tu - R (km) 200000 | Kétqua | Tinh lai
S6 hrong diu may sia chira
Chi€u dai |58 dai tau khdch) 5§ déi tau hang Msck MNsch Nsc Céng sudt (ml)
Ha Nai - Bong Hei 522 14 28 14616 29232 4.3848 8331.12
Dang Hi - Dieu T 633 13 28 16458 35448 51906 9862.14
Diéu Tri - S3i Gon 633 17 27 21522 34182 55704  10583.76
Chi tiet Thoit

Hinh 1. Giao dién chirong trinh tinh todn xdc dinh tong sé dau may
Cua cdc khu doan nam ¢ cac cap bdo dirong, sia chira trong mot ngay dém.
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4. bangsolieu - X

S6 hrong din may nim & cic cip sita chita phuc va kéo tau khach trén cac tuyén

Pai tu Ky Cdp 3 Cdp 2 Cép1 |Trunggi..| Téngsd
Ha Nbi - Bbng Héi 0.0183 0.0548 0 00731 03410 09744 1.46 ~
Déng Héi Diéu Tri 0.0206 0.0617 0 0.0823 03840 1.0972 1.64
Diéu Tri - Sai Gén 0.0269 0.0807 0 01076 05022 14348 215,
£ >

S4é hrong ddn may nim & cic cip siva chiva phuc va kéo tau hing trén cic tuvén

Pai tu Ky Cép 3 Cép 2 Cép1 |Trunggi..| Téngsé
Ha Nai - Bang Héi 0.0365 0.1096 0 0.1462 06821 109488 29232
Déng Hdi Diu Tri 0.0443 0.1329 0 01772 08271 23631 35448
Diéu Tri - Sai Gon 0.0427 0.1282 0 01709 07976 22788 34182

Hinh 2. Giao dién chirong trinh tinh todn xdc dinh sé heong dau may
cua cdc khu doan nam ¢ cac cap bdo dwong, sia chiza cu thé trong mét ngay dém.

3.4. Két qua tinh toan
Véi s6 d6i tau khach va tau hang trén cac khu doan va chu ky sta chita cia dau may

D19E da thé hién trén giao dién (hinh 1), thi trén tuyén Ha Noi-Sai Gon trong mot ngay dém
c6 tong s6 c6 15,1458 (1am tron la 16,0) dau may van dung kéo tau khach va tau hang trén
chinh tuyén nam & cac cap bao dudng sira chira. Ngoai ra trén giao dién ciing hién thi két qua
s6 luong dau may kéo tau khach va tau hang nam ¢ tirng cap bao dudng, sira chira cu thé doi
véi timg khu doan va tong hop cho toan tuyén (hinh 2).
4. KET LUAN

Bai bao di tong hop duoc cac mé hinh tong quat xac dinh sé luong dau may & cac cap
bao dudng, sira chita mot cach day du, toan dién va thong nhat. Tir cac mo hinh di néu, budc
dau da xay dung dugc chuong trinh tinh toan va da xac dinh duoc s6 luong dau may & cac cap
bao dudng, stra chita. Cac md hinh nay 1a co so cho viéc xay dung mot phan mém tong hop
tinh toan xac dinh nhu cau strc kéo cho nganh dudng sat Viét Nam theo sé liéu du béo vé nhu
cau van chuyén cho timg giai doan cu thé [4], [5], [6].
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