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Abstract. In the railway industry, to calculate the traction force and determine the train mass,
it is necessary to know the forces acting on the train in the operation, including the basic
resistance force of locomotives and wagons. The force is determined through the unit basic
resistance force. The unit force is calculated through experimental expressions applied to each
specific type of locomotive and wagon. Until now, in the Vietnamese railway industry, there
are no experimental conditions to determine the expressions. Therefore, the traction force
calculation is based on foreign experimental expressions, which are quite diverse and have
significant differences. Using the expressions in the calculation process has not been unified,
leading to differences in calculation results. The article aims to synthesize and analyze models
of calculating the unit basic resistance force of wagons from different sources. Thereby
establishing expressions for calculating the force of wagons used in the Vietnamese railway
industry by the different models, and evaluating their influence on the train mass. The
research results are the basis for proposing some content for rebuilding the traction procedure
of Vietnam railways.
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Tom tit. Trong nganh dudng sat, dé tinh toan st kéo va xac dinh khdi luong kéo doan tau,
can biét cac luc tac dung 1én doan tau trong qua trinh van hanh, trong d6 ¢6 lyc can co ban
ciia dau may va toa xe. Luc can co ban duoc xac dinh théng qua luc can co ban don vi. Luc
can co ban don vi duoc tinh toan théng qua cac biéu thirc xay dung trén co so thuc nghiém va
duoc &p dung cho tirng loai dau may, toa xe cu thé. Cho dén nay, trong nganh dudng sat Viét
Nam, chua c6 diéu kién thir nghiém dé xac dinh céc biéu thuc tinh toan luc can co ban don vi
cho dau may va toa xe. Vi vay, viéc tinh toan suc kéo déu dya vao céc biéu thic thuc nghiém
clia nuGe ngoai, kha da dang va c6 nhitng khac biét dang ké. Viéc sir dung cac biéu thuc do
trong qua trinh tinh todn chua co6 sy thong nhét, dan dén nhiing khac biét trong két qua tinh
toan. Noi dung bai viét nay nham tong hop, phan tich cac mé hinh tinh toan sic can co ban
don vi cia toa xe hang tir cac ngudn khac nhau, tir d6 thiét 1ap cac biéu thic tinh toén stc can
co ban don vi cho cac loai toa xe hang sir dung trong nganh duong sat Viét Nam theo cac mo
hinh khac nhau, tir ¢6 danh gia anh huong caa chang dén khéi luong kéo cua doan tau. Két
qua nghién ctu la co s¢ dé dé xuat mot sé noi dung cho viéc xay dung lai quy trinh stc kéo
duong sat Viét Nam.

Tur khoa: sic can co ban don vi, toa xe, tinh toan stc kéo, khéi luong kéo doan tau, duong
sat Viét Nam.
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1. PAT VAN PE

Dé tinh toan stic kéo, xac dinh khdi luong kéo doan tau trong nganh dudng sét, can biét
cac luc tac dung 1én doan tau trong qua trinh van hanh, dé la luc kéo, luc can va lyc ham. Luc
can tac dung 1én doan tau gdm luc can co ban va luc can phu. Luc can co ban 1a loai luc
thudng xuyén tac dung 1én doan tau trong bat ky trang thai van hanh nao cua no, bao gom luc
can co ban cua dau may va luc can co ban caa toa xe. Luc can co ban tac dung 1én dau may
hodc toa xe dugc xac dinh théng qua luc cdan co ban don vi. Luc can co ban don vi dugc tinh
toan thdng qua cac biéu thirc dugc xay dung trén co s¢ thuc nghiém va dugc ap dung cho
ting loai dau may, toa xe cu thé. Cho dén nay, trong nganh dudng st Viét Nam, chwa co diéu
kién thtr nghiém dé xac dinh cac biéu thirc tinh toan luc can co ban don vi cho dau may va toa
xe. Vi vay, viéc tinh toan stc kéo déu dya vao cac biéu thic thuc nghiém, ¢6 ngudn gbc tir
nhiéu nghién ctu cia cac nude khac nhau, kha da dang va c6 nhirng khéc biét dang ké; dong
thoi viéc sir dung céc biéu thire d6 trong qua trinh tinh todn thuong mang tinh don 1€, tan man,
thiéu su nhéat quan va tinh théng nhét vé co so khoa hoc. Biéu ndy phan nao anh hudéng dén
két qua tinh toan stc kéo, dac biét 1a anh hudng dén két qua xac dinh khéi lugng kéo doan tau
trén tuyén ciing nhu cac thong s khac. Cho dén nay, di c6 nghién ciru bude dau vé viéc tong
hop va hé théng héa cac mé hinh tong quat tinh toan SCCB don vi cta dau may, tir d6 xac
dinh cac biéu thirc sirc can co ban don vi (SCCBDV) cho cac loai dau may diesel sir dung
trong nganh duong sat Viét Nam (PSVN) theo cac md hinh tong quat va danh gia anh huang
cua chung toi khdi luong kéo cua doan tau [1]. Tuy nhién, viéc tng hop va hé théng hoa cac
md hinh tong quat tinh toan (SCCBDV) cua toa xe nham thiét lap cac biéu thirc SCCB don vi
cho cac loai toa xe st dung trong nganh BSVN theo cac md hinh tong quat va danh gia anh
huong cua chang téi khdi lugng kéo cua doan tau 1a van dé con chwa duoc nghién ctu. Vi
vay, noi dung bai viét nay 1a tong hop, phan tich cac md hinh sirc can co ban don vi cua toa xe
hang, tir d6 thiét 1ap cac biéu thuc tinh todn sic cdn co ban don vi cho toa xe hang sir dung
trong nganh duong sat Viét Nam, dong thoi danh gia anh huong cua viéc sir dung cac biéu
thirc theo cac mé hinh khac nhau dén khéi Iuong kéo cua doan tau. Két qua nghién cau l1a co
sa dé xuat mot sé noi dung cho viéc xay dung lai quy trinh sic kéo duong sat Viét Nam.

2. CAC MO HINH TONG QUAT TINH TOAN SUC CAN CO BAN PON VI CUA
TOA XE

2.1. Khai quat chung

Sau khi nghién ctu nhiéu nguon tai liéu khac nhau & ngoai nuée va & Viét Nam [2 - 15]
va tong hop lai, thiy rang, cac biéu thuc tinh toan stc can co ban don vi cua toa xe rat dang
dang, nhung co6 thé phan thanh hai nhdm chinh. Nhém tht nhat bao gom céac biéu thirc cu thé
cho tirng kiéu loai toa xe [2-10] va nhdm thi hai 1a cac mé hinh tong quat [8, 10-15], trong d6
tir cac md hinh téng quét nay cd thé thiét 1ap cac biéu thic tinh toén st can co ban don vi cu
thé cho tirng kiéu loai toa xe tly thudc vao céac thong sé ki thuat cu thé caa chung.

Cac biéu thuc stc can va suc can co ban don vi (SCCBDV) cua toa xe mac du kha da
dang, nhung ludn c6 moi quan hé phu thudc vai toc do van hanh ctua doan tau V va dugc biéu
dién dudi dang tong quat la:

@, = A+BV +CV?, N/kN 1)

trong do:
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@, - SuC can co ban don vi cua toa xe, KN/N; V - toc d6 chuyén dong cta doan tau,
km/h; A, B, C - c4c hé s thuc nghiém, dugc xac dinh cy thé cho ting loai toa xe.
Ciing can luu y 1a c6 mot sé biéu thie chi xét riéng biét hodc yéu té toc d6 V, hoic yéu
1o V2,
Tét ca cac mo hinh tinh toan strc cén co ban déu dugc xay dung trén co s¢ thyc nghiém
Véi c&c hé so khac nhau. Cac hé so nay da xét dén viéc chuyén doi don vi do, do d6 cac mo
hinh trén khong tuan theo luat thir nguyén.

Ngoai ra, khi tién hanh cac thi nghiém khéac nhau dé x4c dinh sirc can caa dau may, toa xe
noéi chung va toa xe noéi riéng, nguoi ta con xét téi anh hudng cua mot s6 thdng so sau day:

1. Tai trong truc cua dau may, toa xe Gy s KN;

2. Tiét dién mat cat ngang caa dau may, toa xe S, m?;

3. Téc do cia gio tac dung I1én thanh toa xe hoic doan tau V, (m/gidy hogc km/h);
4. Két cau 6 da hop truc: 6 truot, 6 lan;

5. Ché do tai trong cua toa xe: rdng, nang.

6. SO truc cua toa xe (2 truc, 3 truc, 4 truc, 6 truc, 8 truc...).

So 6 téng quat xac dinh stc can co ban don vi cia toa xe thé hién trén hinh 1.
| SO PO XAC PINH SUC CAN CO BAN PON VI CUA TOA XE |

| TOA XE KHACH | | TOA XE HANG |
] | ] |
L Réng | |__Nang | | Réng | |_ Ning |
] ] ] ]
0 0 0 0 0 0 0 0
truot lan trugt lan truogt lan truot lan

Hinh 1. So do téng quat xac dinh stic can co ban don vi cia toa xe.

Déi véi toa xe khach, hau nhu ngudi ta khong xét truong hop toa xe rong, do d6 so d6
tong quat xac dinh suc can co ban don vi cua toa xe khach duoc rut gon va thé hién trén hinh
2.

| TOA XE KHACH |

| NANG |

| o) trugt | | O lin |

Hinh 2. So db téng quat x4c dinh strc can co ban don vi cua toa xe khach.

Dbi voi toa xe hang, ngu’orl ta phai xét Ca truong hop toa xe rong va toa xe nang, dong
thoi xét ca két cau caa hop truc (6 truot hoic 6 1an) do d6 so dd tong quat xac dinh sic can co
ban don vi cua toa xe hang duoc thé hién trén hinh 3.
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| TOA XE HANG |

| Réng | Niing |

| 0 truot | | lan | | 0 truot | | 0 lin |

[=)X]

Hinh 3. So d6 tong quét xac dinh strc can co ban don vi ciia toa xe hang.

Trong bai bao nay tién hanh tong hop va lan luot xem xét, phan tich cac md hinh tong
quat doi voi toa xe hang.

2.2. Cdc biéu thirc tong qudt tinh todn sikc cin co ban don vi ciia toa xe hang

Céc biéu thiic tong quét tinh toén suc can co ban don vi cia toa xe hang bao gdm [8, 10 -
15].

a. M6 hinh ciia Quy trinh sirc kéo duwong sit Nga (QTSKPS Nga) [8]
+ Pdi véi toa xe 4 truc nang (go > 60 kN), trén duong ray ¢d moi ndi

2
- O truot: w5:0,7+[80+v+0’025v J,N/kN (5)
Qo
2
-0 lan: w5=o,7+(30+v+0’025v ],N/kN (6)
0o

Nhan xét:

bay 1a mo hinh xac dinh strc can co ban don vi cho mét toa xe doc lap.

M6 hinh nay khéng phan biét hai truong hop toa xe rdng va toa xe nang. O day luong
g, da duoc quy dinh cho toa xe nang.

+ Do véi toa xe 4 truc rong (g, < 60 kN), trén duong ray c6 moi noi

- O truot: @y =1,5+0,045V +0,00027V?, N/kN (7
-Olan: @y =1,0+0,044V +0,00024V 2, N/kN (8)
Nhan xét:

Pay la cac biéu thuc c¢b dinh, khdng xét téi tai trong truc rong cua toa xe.
b. M6 hinh cia Devisa [10-15]

2
@, ~0,65+ 010,014y + 20V 5

%o Qo

, N/KN )

trong do:
q, - tai trong truc trung binhtoa xe, kN;

n- sb truc trong mot toa xe;

S - dién tich mit cit ngang mit dau cua toa xe, m?.
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Nhan xét:

Pay 1a m6 hinh xac dinh sirc can co ban don vi cia mot toa xe riéng biét khi n6 van hanh
trén duong (trong qua trinh thi nghiém xac dinh sac can caa toa xe), vi ¢ xét téi yéu to hinh
hoc la tiet dién mat cat gang (mat dau) cua toa xe.

Trong mé hinh nay khong dé cap t6i loai hop truc cia toa xe 12 6 truot hay 6 lan.

Khi cac toa xe lién két véi nhau trong doan tau thi yéu té tiét dién mat cit ngang hau nhu
khdng con anh huong nira.

¢. M6 hinh cia Franka [10-15]
- Ddi véi céc toa xe rong:

2
o, =2,5+| 0,0142+ 3% (lj , N/kN (10)
q 10
- Bdi véi cac toa xe ning:
2
@, =2, 5+(o, 0142 +@J G’—Oj , N/KN (11)
q

trong do: q - trong luong ca bi cua toa xe hang, kN
Nhan xét:

Trong md hinh nay khdng c6 thanh phan V, khong dé cap t6i loai hop truc cua toa xe 1a 6
truot hay o lan.

d. M6 hinh csa Strahla [10-15]

- VRSV
@, =2,0+(0,007+K) , N/KN (12)
’ 10

trong do:
V, - toc d6 cua gio tac dung doc theo thanh xe, km/h;
K - hé sb
- d6i voi toa xe c6 mui, rdng: K =0,10;
- ddi véi toa xe c6 mui, ning: K = 0,025;
- d6i véi toa xe khong c6 mui: K = 0,04,
Nhan xét:

M& hinh nay xét toi téq do cua gio tac dung Ién thanh xe, nhung khong xét dén anh
hudng cuaa tai trong truc va tiét dién mat dau cua toa xe.

Pay 1a mo hinh xac dinh sic can don vi cho mét toa xe hoic ca doan tau. Néu coi moi
truong la lang gi6 thi V,=0.

Trong mo hinh nay khong c thanh phan V, khong dé cap toi loai hop truc cua toa xe 12 6
truot hay 0 lan.
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Nhu vay, & nudc ngoai ¢ 4 mo hinh tong quéat tinh toan sirc can co ban don vi cua toa xe
hang, trong d6 c¢6 01 mé hinh cia QTSKDS Nga va 3 mé hinh 1an luot cua cia Devisa, Theo
Franka va Santhoffa.

Mt khéc, 04 md hinh tong quat nay déu st dung cho viéc tinh toan stc can co ban don vi
cho mét loai toa xe doc 1ap, con 01 mé hinh ¢6 thé st dung cho viéc tinh toan stc co co ban
don vi cho ca doan xe (md hinh cua Strahla).

Trong Quy trinh stc kg’:o doan tau duong sé‘g Viét Nam, stc can co ban don vi cua toa xe
hang la cac biéu thuc cu the, khéng c6 md hinh tong quat.
3. THIET LAP CAC BIEU THUC TiNH TOAN SU'C CAN CO BAN PON VI CHO
TOA XE HANG SU DUNG TRONG NGANH DSVN THEO CAC MO HINH TONG
QUAT

D¢ thiét 13p cac biéu thuc sirc can co ban don vi toa xe theo cac m hinh da néu, can co
cac thong so ky thuat cua cac loai toa xe dang str dung trong nganh duong sat Viét Nam
(BSVN).
3.1. Mt s6 thong soé kj thudt co bén ciia toa xe hang sir dung trong nganh PSVN

Mot s6 thong sb ki thudt co ban ciia toa xe hang sir dung trong nganh DSVN thé hién
trong bang 1.

Bang 1. Mot sb thong s k§ thuat co ban ctia toa xe hang sir dung trong nganh dudng st Viét Nam.
(Nguon: Téng Céng ty BSVN)

TT  Loai toaxe Tu naf}ng ;E,zlctiggg Tron% tai  Tong t{(_)ng Té}i trong trxuc Rong CaoH, Tiét dizén
gr, tan Qor, thn g, tan On, tan nang qon, tan R, m m S, m

1 G-An P 18 4,5 35 53 13,25 2,8 3,537 9,9
2 G-Ru 20 5 30 50 12,50 2,8 3,537 9,9
3 G-TQ 15,7 3,925 30 45,7 11,425 2,8 3,537 9,9
4 G-VN 20 5 30 50 12,5 2,8 3,537 9,9
5 G-VN méi 20 5 35 55 13,75 2,8 3,537 9,9
6 H-An Do 16 4 40 56 14 2,74 2,29 6,27
7 H-Ru 20 5 30 50 12,5 2,74 2,29 6,27
8 H-TQ 14,4 3,6 30 44,4 11,1 2,74 2,29 6,27
9 N-TQ 13 3,25 30 43 10,75 - - -
10 N-VN 15 3,75 30 45 11,25

11 M-TQ 15,5 3,875 35 50,5 12,625 - - -
12 P-TQ 16,8 4,2 30 46,8 11,7 2,9 3,9 11,31
13 P-VN 15 3,75 30 45 11,25 29 39 11,31
14 R-TQ 19 4,75 40 59 14,75 - -
15 T-VN 19,6 4,9 10 29,6 74

16 XT-TQ 25,6 6,4 40 65,6 16,4

3.2. Céc biéu thirc sitc cin co ban don vi ciia toa xe siv dung trong nganh PSVN [5]

Hién nay, cac biéu thic stic can co ban don vi cua toa xe st dung trong nganh DSVN dugc
quy dinh trong “Quy trinh tinh toan sic kéo doan tau duong sit” do B6 GTVT ban hanh nim
1985 (QTSKBSVN), duoc cho trong bang 2 [5]. Pén nay, diy van van ban phap ly duy nhit,
chua ¢ van ban nao thay thé. Cac biéu thirc nay s& dugc tinh toan dé so sanh véi cac md hinh
téng quat (2) - (12) da néu & trén.
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Bang 2. Lyc can co ban don vi clia toa xe st dung trong nganh DSVN.

Khd duong Toa xe 4 truc Loai & truc Cong thure sttc can don vi, N/kN
Hang ning . @, =1,0+0,04V + 0,00032V?2
- 0 truot
Hang rong @, =12+0,02V + 0,0017V?2
Hang ning ) @y =0,7+0,04V +0,00032V?
1000 mm - 0 lan
Hang rong wg = 0,9+0,02V + 0,0017V2
Khach 0 truot @y =2,6+0,036V +0,00029V?
Khach 0 lan @y =15+0,026V +0,00029V2
V 2
Khéch + Hang 6 truot @, =2(0,007 +m)—
10
, } 80 V?
1435 mm Khach + Hang 6 lan @y = 2,2——+(0,007+m)—
38+V 100
trong do:

m = 0,033 - ddi vdi toa xe khach
m = 0,05 - doi vdi toa xe hang ning
m = 0,10 - doi vai toa xe hang rong

3.3. Thiét Igp cdc biéu thirc tinh todn sirc cdn co bin don vi cho toa xe hang sir dung trong
nganh DSVN theo caCc mé hinh tong qudt

Tir cac thdng sé ki thuat co ban caa toa xe hang st dung trén duong sat Viét Nam trong
bang 2, da tien hanh thict lap cac bicu thuce tinh toan SCCBDV cho tung loai toa xe theo cac
mo hinh tong quat da néu ¢ ca hai ché do tai trong rong va nang.

Bang 3. Biéu thirc sirc can co ban don vi ciia cac loai toa xe hang 4 truc 6 lan sir dung trong nganh
DSVN duoc thiét 1ap trén co s& cac mo hinh tong quat ¢ ché d6 tai trong nang.

Don vi tinh: N/kN

M@ hinh tdng quét cia QTSKDS
Nga, toa xe hang nang

M hinh téng quét cia Devisa,
toa xe hang nang

M@ hinh téng quat

M hinh téng quét
cua Franka, toa xe hang nang

cua Strahla,
toa xe hang nang

T Loai KN @, = 2,5+[0,0142+%](%0]
2\ g 131 0,0v?s’ 2,
T ftoaxe o :0’”(%] 0 =0.65+7 ~+0,014V += = m;:2,5+[0.000142+0'01728]V2 @, =2,0+(0,007+ K)[Vltovg]
’ N/KN q
N/KN N/KN
0o tinh bang kN 0 tinh bing kN q tinh bang kN K=0,025 c6 mui nang, V, =0
1 Gt')Aﬁn W, =0,926+0,0075+0,00019V2 W =1,639+0,014V+0,00019V* W, =2,5+0,00017V2 W, =2,0+0,00032V2
2 GRu W, =0940+0,0080+0,00020V2 W, =1698+0,014V+0,00020V2 W, =2,5+0,00018V2 W, =2,0+0,00032V2
3 GTQ  W,=0963+0,0088+0,00022V2 W] =1,797+0,014V+0,00022V2 W, =25+0,00018V2 W, =2,0+0,00032V2
4 GVN  W,=0940+00080+0,00020V% W, =1,698+0,014V+0,00020V2 W, =2,5+0,00018V2 W, =2,0+0,00032V2
5 CVN W =0918400073V+000018V2 W, =L0G3+004V+000018V W, =25+000017V? W, =2,0+0,00032V2
khdng c6 mui,
khong phan biét rong, nang
, K=0,04;V,=0
6 HE')Aén W, =0914+0,0071V+0,00018V2 W, =1586+0,014V+0,00011V? W, =25+0,00017V2 W, =2,0+0,00032V2
7 HRu W, =0,940+00080+000020V? W, =1698+0,014V+0,00013V W, =25+0,0018V° W, =2,0+0,00032V2
8 HTQ  W,=0970+00090V+0,00023V2 W] =1,830+0,014V+0,00014V2 W, =2,5+0,00018V2 W, =2,0+0,00032V2
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O day don ctr gi6i thigu két qua thiét 1ap cac biéu thirc tinh tosn SCCBDV cho 8 loai toa
xe hang chu yeu, trong d6 c6 5 loai toa xe hang c6 mui (G) va ba loai toa xe hang thanh cao
(H) theo cac md hinh tong quat khac nhau & che d6 tai trong nang, thé hién trong bang 3.

Tir cac biéu thirc tinh toan trong bang 7, da tién hanh xay dung cac bicu d6 SCCBDV cua
tung loai toa xe theo cac md hinh tong quat da néu ¢ ca hai ché do tai trong rong va nang.
~ Du6i day don ctr gigi thigu do thi SCCBDV cua hai loai toa xe la G-VN va H-An P$ &
ché dg tai trong nang, thé hién trén hinh 4.

X G-VNnang theo QTSKDSVN, QTSKDSNga, Devisa, Franka, Strahal Sccbdv TX H-Ando theo QTSKDSVN, QTSKDSNga, Devisa, Franka, Strahal
1 Sccbdv TX G-VN nang heo QTSKDSVN: wO® = 0.7+0.04°V+0.00032°v 2 8 | 1 | 1 A
Sccbav TX G-VN nang heo QTSKDSNga: w0 =0.94+0.008"V+0.00020°V 2
— Sccbdv TX G-VN nang heo Devisa: wO' = 1.698+0.014"V+0.00020V? — SV TX H-ANGO Nang theo QTSKDSVN: wl" = 0.7+0.04°V+ 0000322
_w'lxa.\m_vmmw.ag,omqu’ 7 e— SccbavTX H-ANGO nang theo QT SKDSNga: w" = 0.914+0.0071V+0.00018*V?
40 = Scctav TX G-VN nang heo Srahtia: w0" = 2.0+0.00032V? e— ScabdvTX H-ANGO nang theo Devsa: wd" = 1.586+0.014%V+0.00011°V?
— Scabav TX H-AnGO nang theo Franka: w0 = 2.5+0.00017°V?
6 |~ ScaoavTX HAnco nang theo Strania: wo = 20+0.000327v?

| ] | ! 0 O BN B

0 20 40 60 80 100 120 0 10 20 30 40 50 60 70 80 90 100
~ a.Toaxe G-VN b. Toa xe H-An P9

Hinh 4. Biéu d6 SCCBDV don vi cua hai loai toa xe hang xac dinh theo biéu thitc cia QTSKDS VN

va cac mo hinh tong quat cia QTSKDS Nga, Devisa, Franka va Strahla.

Nhan xét:

1. Biéu d6 SCCBDV don vi ciia 8 loai toa xe hang da thiét 1ap ¢6 quy luat chung va hoan
toan twong dong v4i nhau nhu toa xe G-VN va H-An D¢ thé hién trén hinh 4.

2. O dai téc do tir 0 dén khoang 40 km/h thi SCCBDV cua cac loai toa xe noi trén tinh
theo md hinh QTSKDS VN va QTSKDS Nga 1a nho hon so voi cac mé hinh ctaa Devisa,
Franka va Strahla.

3. O dai téc do tir khoang 40 dén 100 km/h thi SCCB don vi ciia c4c loai toa xe noi trén
tinh theo mé hinh QTSKDS Nga, Devisa, Franka va Strahla déu nhé hon so voi QTSKDS
VN.

4. SCCBDV cac loai toa xe hang & dai toc do 40 km/h trg 1én tinh theo biéu thuc trong
QTSKDS VN c6 tri s6 16n nhit, sau d6 1an luot dén Devisa, Strahla, Franka va QTSKDS
Nga. Trong d0, tri s6 tinh theo QTSKPS Nga 1a nho nhat, con theo Devisa va Franka la gan
nhu twong duong.

5. Qua ddy thdy ring, khoi lugng doan tau tinh theo QTSKDS VN ¢ tdc do dudi 40 km/h
s& l1on hon so vai cac mo hinh con lai, dong thoi sé nho hon ¢ toc do trén 40 km/h.

Vi vy, can tinh toan xac dinh khéi luong doan tau va muac do chénh léch cia né mot
cach dinh luong theo cac mé hinh SCCBDBV don vi khac nhau.
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4. PANH GIA ANH HUONG CUA VIEC SU DUNG CAC BIEU THUC
SUC CAN CO BAN PON VI TOA XE THEO CAC MO HINH KHAC NHAU TOI
KHOI LUQNG KEO POAN TAU

Vigc tinh todn khéi lugng kéo cho doan tau dwoc tién hanh ¢ tat ca céc dai téc do theo
cac bieu thec SCCBDV cua toa xe thiét 1ap theo cdc mé hinh cia QTSKDSVN, QTSKDS
Nga, cac mé hinh cua Devisa, Franka, va Strahlla.

Nhu d3 biét, hién nay nganh DSVN dang st dung 13 loai dau may, 18 loai toa xe khéch
va 16 loai toa xe hang. T6 hop cac phuong an dau may va toa xe la kha 16n. Mac du vay da
tien hanh tinh toan cho 8 loai toa xe hang chu yéu la: G-An D, G-Ru, G-TQ, G-VN, G-VN mdi,
H-An D9, H-Ru, H-TQ.

4.1. Tinh todn dodn tau hang voi cac toa xe G-VN do ddu mdy D19E kéo
4.1.1. Tinh toan khoi lwong kéo doan tau

Str dung ddu may D19E véi céc théng sb ki thuat sau day:

- Khéi lugng chinh bi: P = 81 tan; - Tai trong truc: 13,5 tan; - Sirc kéo khoi dong: 370
KN; - Strc kéo dai han (tinh toan): 221 kN; - Toc do dai han (tinh toan): 15,6 km/h; - Strc can
co ban don vi ctia ddu may: @y, =1,623+0,00931V +0,00063V >,

Toa xe hang loai G-VN, 4 truc, 6 lan:

- Tu trong qu = 18 tan; - Tai trong Qw = 35 tin; - Tong trong Qrong = 53 tan; -
SCCBDV cua toa xe theo QTSKDSVN: @, =0,7+0,04V +0,00032V %, N/kN.

Khdi luong kéo doan tau dugc xac dinh nhu sau:
_ Fk _Pdm(a)(‘)+iqd)g
(a)o +ig ) g

Tién hanh tinh todn khoi lurgng kéo cho doan tau & tat ca cac dai toc d theo cac bicu thuc
SCCBDV cua toa xe thiét 1ap theo cac moé hinh cia QTSKDSVN, QTSKDS Nga, cac mo
hinh cta Devisa, Franka, va Strahlla.

Q , tan (13)

a. Théng sé tinh todn
Thong s6 tinh toan dugc cho trong bang 4.

Bang 4. Thong s tinh toan khoi luong kéo doan tau hang voi dau may D19E
va toa Xxe G-VN theo cac biéu thirc strc can co ban don vi toa xe.

Biéu thitc SVCBDV toa xe Biéu thitc SVCBBV toa xe Biéu thitc SVCBBV toa xe theo Devisa Biéu thitc SVCBBV toa xe Biéu thirc SVCBBV toa xe
theo QTSKDSVN theo QTSKDS Nga theo Franka theo Strahla

W, =07+004V+000082/* W, =0963+0008V+000022/% W\, =1608+0014v+00002\ W[, =25+000018V> W[, =20+000032\

b. Két qud tinh todn

Két qua tinh toan khéi luong kéo doan tau hang gém cac toa xe G-VN do ddu méay D19E
kéo trén do doc 0%oo va 15%q0 & tat ca cac dai toc do dugc thé hién trong bang 5.

Tir két qua tinh toan trong bang 5, xay dung duoc cac biéu do vé khbi lwong doan tau trén
dd doc 0% va 15% theo toc dd. Mot s6 biéu do duoc thé hién trén cac hinh 5, 6.
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Bang 5. Két qua tinh toan khéi lugng kéo doan tau hang v6i du may D19E
va toa xe G-VN theo cic biéu thirc sttc can co ban don vi toa xe.

Suc can co ban don vi cua toa xe G-VN

Theo QTSKDS 85 Theo QTSKDS Nga Theo Devisa Theo Franka Theo Strahla
Stc Stic Khoi luong kéo Suc Khdi luong kéo Stc Khdi luong kéo Suc Khoi uong kéo Suc Khdi luong kéo
can can doan tau, tan can doan tau, tan can doan tau, tan can doan tau, tan can doan tau, tan
£ co co N Do co N bo co N bo co . bo co o bo
e e bin  ban BO e ban PO g ban DO e ban BO gée  ban B gée
oV, kéo doc doc doc doc doc
km/h Fi, N don don quy quy don quy quy don quy quy don quy quy don quy quy
’ vidau  vjtoa o doi vi toa rd doi vi toa Iy doi vi toa Y doi vi toa 2 doi
may xe . doi [ xe . doi iqa= xe . doi iqa= xe . doi iqe= xe . doi iqa=
- ig= 0 b - ig= 0 d - ig= 0 d - i= 0 b . ige= 0 i
Wo', a° 15 Wo', . 15 wol, 15 wo, 15 wo', . 15
NKN %o %o NN o %o NN o %o NN %0 %o NN o %o
0 370000 1,623 0,700 53693 2317 0,940 39984 2282 1,698 22135 2178 2,500 15034 2078 2,000 18793 2139
5 355000 1,685 0,908 39704 2190 0,985 36600 2179 1,773 20333 2077 2,505 14395 1990 2,008 17954 2048
10 340000 1,779 1,132 30490 2064 1,040 33187 2076 1,858 18576 1975 2,518 13707 1901 2,032 16985 1955
15.6 221000 1,921 1,402 15959 1290 1,113 20092 1313 1,965 11385 1247 2,544 8795 1206 2,078 10767 1239
20 170000 2,061 1,628 10542 959 1,180 14544 986 2,058 8339 935 2,572 6673 908 2,128 8065 931
25 143000 2,249 1,900 7576 780 1,265 11379 810 2,173 6624 767 2,613 5510 748 2,200 6543 766
30 116000 2,469 2,188 5313 606 1,360 8548 636 2,298 5059 602 2,662 4367 589 2,288 5081 602
35 102000 2,720 2,492 4084 512 1,465 6947 544 2,433 4183 514 2,721 3741 506 2,392 4255 515
40 88000 3,003 2,812 3104 422 1,580 5524 453 2,578 3385 427 2,788 3130 422 2,512 3474 429
45 80500 3,317 3,148 2521 370 1,705 4655 402 2,733 2904 379 2,865 2771 376 2,648 2997 381
50 73000 3,663 3,500 2041 321 1,840 3883 352 2,898 2465 331 2,950 2422 330 2,800 2552 333
55 66500 4,040 3,868 1668 278 1,985 3250 308 3,073 2099 290 3,045 2119 290 2,968 2174 291
60 60000 4,449 4,252 1354 236 2,140 2690 265 3,258 1767 249 3,148 1828 250 3,152 1826 250
65 55000 4,889 4,652 1120 203 2,305 2261 231 3,453 1509 217 3,261 1598 219 3,352 1554 218
70 50000 5,361 5,068 920 172 2,480 1880 197 3,658 1275 185 3,382 1379 188 3,568 1307 186
75 47500 5,864 5,500 794 154 2,665 1639 178 3,873 1128 167 3,513 1243 170 3,800 1149 168
80 45000 6,399 5,948 684 136 2,860 1423 160 4,098 993 149 3,652 1114 153 4,048 1005 150
85 43500 6,965 6,412 604 124 3,065 1263 147 4,333 893 137 3,801 1018 141 4,312 898 137
90 42000 7,563 6,892 532 112 3,280 1119 134 4,578 801 125 3,958 927 129 4,592 799 125
95 39550 8,192 7,388 456 96 3,505 961 116 4,833 697 109 4,125 817 113 4,888 689 108
100 37100 8,853 7,900 388 81 3,740 819 99 5,098 601 92 4,300 713 96 5,200 589 92
2.5 0 14000 © Giawithuc
. ©  Gia i thuc Kho luong doan tau (D19E, G-VN) theo Devisa (V=15-100; i=15%0)@
p - ; Khoi luong doan tau (D19E, G-VN) theo Franka (V=15-100; i=15%0)
10aomg o w0 0185, ) o Dot 11 10 000 1200 D ma o S e o eno
2 || e Khai Iuong doan tau (D19E, G-VN) theo QTSKDSNga (V=15-100; i=0%0) ==Khai luong doan tau (D19E, G-VN) theo QTSKDSVN (V=15-100; i=15%0)
e Khi luiong doain tau (D19E, G-VN) theo QTSKDSVN (V=15-100; i<0%0) 1000| ===== Kho luong doan tau (D19E, G-VN) theo Strahia (V=15-40; i=15%0)
== emew= Khal luong doan tau (D19E, G-VN) theo Strahla (V=15-40; i=0%0)
15 ] 800 |
1t | 600 |
°
400
0.5 200 |
0 A ! " L i D 0 | | | | | | | |
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100

a. Df) déc 00/00

b Df) déC 150/00

Hinh 5. Biéu d6 khéi luong kéo doan tau hang tinh bang tan (dau mdy D19E, toa xe G-VN)
xac dinh theo cac biéu thirc SCCBDV cia toa xe theo cac mé hinh tong quat khac nhau.
Truc tung: Téc do V, km/h; Truc hoanh: Khéi luong doan tau Q, tin

1400 1293313

24120&239

1200
1000
800
600
400
200
(1]

Téic d6 15.6 km/h

7808107674766

Tdc d6 25 km/h

321352331230333

(N

Tdc dd 50 km/h

ETheo QTSKDSVN  ETheo QTSKDS Nga  ETheo Devisa

154178167170168

[

Tdic do 75 km/h

81 99 92 96 92
=]~ [~

Tdc do 100 km/h

ETheo Franka  ETheo Strahlla

Hinh 6. Biéu d6 khéi lugng kéo doan tau hang tinh bang tan (d4u may D19E, toa xe G-VN)
trén do doc 15%g x4c dinh theo cac biéu thire SCCBDV cuia toa xe theo mo hinh tong quat khac nhau.

(Truc hoanh: Cac dai toc do; Tryc tung: Khéi lugng doan tau Q, tan) .
4.1.2. Xac dinh mirc dp thay doi khoi luong kéo doan tau khi s dung cdc biéu thirc
SCCBDYV toa xe theo ciac mé hinh tong quat khdac nhau
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Sau khi tinh toan khéi luong kéo doan tau & cac dai tbe do va & cac do dbc quy doi =0

%0 VA iq = 15%0 cho dau may D19E ddi véi mot loai toa xe hang cu thé G-VN, tién hanh tinh

toan do giam khdi luong kéo ké ca vé mat tri s6 va vé mit ty 1é % khi sir dung cac biéu thirc
SCCBDV cua toa xe theo ca&c mo hinh khéac nhau, cu thé 1a cac mé hinh cia QTSKDS Nga,
Devisa, Franka, va Strahlla so véi QTSKDSVN. Két qua tinh toan dwoc hién trong bang 6a,
6b va trén hinh 8a-8b, 9a-9b.

Bang 6a. Két qua tinh toan muc d6 thay doi khdi lwong kéo doan tau hang véi ddu may D19E
va toa xe G-VN theo cac biéu thirc khac nhau cia SCCBDV toa xe
& d6 doc quy ddi iga= 0 %0 s0 véi QTSKDSVN.

Surthay doi khoi luong kéo doan tau 50 voi QTSKDSVN,

Khéi long kéo doan tu, tin

e Sk (@005 quy i k= 0%) AQ tin (@0 décauy diier= 0%)

®V.kamh PN otk o Teo  Tho  Theo 90 QTSKDSNga Theo Devisa TheoFranka TheoStahla
PSW  DSNm  Deia  Faa St —onL — - — - - - —

0 00 5693 a9 24%  1B4 1878 0 0 43009 7550 3158 G875 3859 7200 390 64999
5 TH0 04 60 2088 M3 U4 0 0 3 788 A0 48780 25309 63744 2150 BA780
1 0w M0 e 156 13107 1685 0 0 2697 8806 11014 9075 16/83 oM 1306 442%
156 20 5% 20w 3% &% 10567 0 0 413 %8 454 me6L Tk Mgn 5l ®5®
2 o0 1052 15 839 73 o650 0 42 3762 228 2080 860 a0l 24T 234%
» w0 6 130 6624 SI0 643 0 0 338 50198 ®2  D566 2066 2720 108 1365
Y 1600 513 48 569 437 5081 0 0 %3 60888 254 47l o6 1785 2% 43/
S 000 4084 6047 453 3L 455 0 0 %3 70403 ®  om4 a3 8% T 418
) B0 3104 524 e 3™ @4 00 0 7w P % 088 T
5 850 251 4655 204 7m0 0 23 846l W™ 1w 20 99 46 1888l
5 7000 204 83 2065 22 32 0 0 182 90250 w24 077 B 18667 51 508
S 6500 1668 250 2009 210 o4 00 e wel B 58 Bl 210 56 303%
60 5000 1354 2690 1767 128 186 00 136 986l 43 W50 4 B0 a2 %80
& 00 120 261 1509 B8 B4 0 0 141 10185 ) B 4619 B0
70 50000 %0 1880 o5 w17 0 0 %0 10438 B B 0 4980 E S
& 47500 % 1639 128 o 19 0 0 o5 10648 B 206 w9 5550 B 4710
EY 25000 684 423 o W4 106 0 0 79 1804 W 45175 0 62865 2L 4690
& 43500 604 63 8 1018 @8 00 650 109106 ) 44 65 24 48675
@ 42000 52 w9 8L o 7% 00 5 11038 %0 50564 E N % 5018
% E %L 6 817 @ 00 565 110746 2 Besl B 70167 7| 5.0%
00 3710 8 819 60 ] s 00 B ow 23 5ago > ®e XL i

Bing 6b. Két qua tinh todn mirc d¢ thay doi khéi lugng kéo doan tau hang véi ddu may DI9E
va toa xe G—VN theo cég biéu thirc khac nhau cua SCCBDYV toa xe
& dd doc quy ddi igg= 15%0 so véi QTSKDSVN.

Khéi l}rqng kéo doan tau, tAn

Su thay doi khoi lugng kéo doan tau so voi QTSKDSVN,

T Sk (49 déc quy dsi is= 15 %) AQ tin (@ déc quy ddi as= 15 %0)
kmvh PN QTSKDS QTSKDS Theo Theo Theo QTSKDS QTSKDS N; Th i
] VN ga eo Devisa Theo Franka Theo Strahla
VN Nga Devisa Franka Strahla @n % [ tn % @n % &n % &n %

0 370000 2317 2282 2178 2078 2139 0 0 35 1511 1 599 239 10,315 178 7,682
5 355000 2190 2179 2077 1990 2048 0 0 11 0502 113 5160 200 0132 142 6,484
10 340000 2064 2076 1975 1901 1955 0 0 12 0,581 -89 4312 -163 7,897 109 5281

15,6 221000 1290 1313 1247 1206 1239 0 0 23 1,783 -43 -3,333 -84 6,512 51 -3,953
20 170000 959 986 935 908 931 0 0 27 2815 24 2,503 51 5,318 28 2,920
25 143000 780 810 767 748 766 0 0 30 3,846 -13 -1,667 32 4,103 14 1,795
30 116000 606 636 602 589 602 0 0 30 4,950 -4 0,660 17 2,805 4 0,660
35 102000 512 544 514 506 515 0 0 32 6,250 2 0,391 -6 1,172 3 0,586
40 88000 422 453 427 422 429 0 0 31 7,346 5 1,185 0 0,01 7 1,659
45 80500 370 402 379 376 381 0 0 32 8,649 9 2,432 6 1,622 11 2,973
50 73000 321 352 331 330 333 0 0 31 9,657 10 3,115 9 2,804 12 3,738
55 66500 278 308 290 290 291 0 0 30 10791 12 4,317 12 4,317 13 4,676
60 60000 236 265 249 250 250 0 0 29 12,288 13 5,508 14 5,932 14 5,932
65 55000 203 231 217 219 218 0 0 28 13,793 14 6,897 16 7,882 15 7,389
70 50000 172 197 185 188 186 0 0 25 14535 13 7,558 16 9,302 14 8,140
75 47500 154 178 167 170 168 0 0 24 15584 13 8,442 16 10,390 14 9,091
80 45000 136 160 149 153 150 0 0 24 17647 13 9,559 17 12,500 14 10,294
85 43500 124 147 137 141 137 0 0 23 18548 13 | 10,484 17 13,710 13 10,484
90 42000 112 134 125 129 125 0 0 22 19643 13 | 11,607 17 15179 13 11,607
95 39550 9% 116 109 113 108 0 0 20 20,833 13 | 13542 17 17,708 12 12,500
100 37100 81 99 92 96 92 0 0 18 22222 11 | 13,580 15 18519 11 13580

Tir két qua tinh toan trong bang 6a, 6b xay dung duoc mot s6 biéu do vé su thay doi khéi
luong doan tau tinh theo tri sé tuyét doi (tin) va theo ty 1& phan tram (%). Biéu d6 thay doi
khéi lwong doan tau (tan) trén do doc dbc 0%y va 15%0 & mot s6 tée do thé hien trén hinh 7.
Biéu do thay doi khdi lwong doan tau (%) trén do doc ddc 0% va 15% & dai tbe do tir 40 —
100 km/h thé hién trén hinh 8.
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40 23 30 35 g
20 30
o 25 24
- 20 18
20 i T‘“E?Z _14 1 LI 15
40 15 10 12 1 1
10 °
. mall REEH Nulln
5
-80
0
-100 Tocd650km/h  Tocdé75km/h  Toc dd 100 km/h
M Theo QTSKD Nga H Theo Devisa .
M Theo QTSKD Nga H Theo Devisa
i Theo Franka H Theo Strahla i Theo Franka H Theo Strahla
a. O toc do 15,6 va 25 km/h, ¢ doc 15%go b. O toc do 50, 75 va 100 km/h, do doc 15%g0

Hinh 7. Biéu d6 chénh léch khoi lwong doan tau tinh theo trj sb tuyét doi (dau may D19E, toa xe G-
VN) khi st dung bicu thire SCCBDV theo cac m6 hinh tong quat khac nhau so véi khi sir dung
biéu thire SCCBDV theo QTSKDSVN.

25 0 Gawitnc
e Chenh lech Khal luang doan tau (D19, G-VN) theo Devisa (%), i=15%0@
s Chenh lech Khol luong doan tau (D19E, G-VN) theo Franka (%), i=15%0@ d
20 ng doan tau (D19E, ) Nga (%), I=15%0@
c tau (D19E, G-VN) theo Stahla (%). F15%0@
15
10
5
{ © Gamtc
Chenh lech Khai luong doan tau (D19E, G-VN) theo Devisa (%), i=0%0@
20 Chenh lech Khar luong doan tau (D19E, G-VN) theo Franka (%). i=0%0@
| Chenh lech Khai luong doan tau (D19E, G-VN) theo QTSKDS Nga (%), 1=0%0@
0 Chenh lech Khai luong doan tau (D19E, G-VN) theo Strahia (%), =0%0@ -5 i "
40 50 60 70 80 90 100 40 50 60 70 80 90 100
7 7
A 1A 0 A AA 0
a. Do doc 0% b. Do doc 15%o

Hinh 8. Biéu d6 chénh léch khdi lugng kéo doan tau hang tinh bang % (dau méy D19E, toa xe G-VN) ¢
dai toc d6 40-100 km/h khi st dung biéu thirc SCCBDV toa xe theo cac mo hinh tong quat khac nhau.

4.2. Tinh todn doan tau hang véi cdc toa xe khdc do dau mdy D19E kéo

Qué trinh tinh toan hoan toan tuong tu nhu ddi véi toa xe G-VN. Két qua tinh toan
muc d6 chénh léch khéi lwong doan tau tinh theo % dbi vai cac loai toa xe hang G-An D9, G-
Ru, G-TQ, G-VN méi, H-Ru, H-TQ thé hién trén c4c hinh 9-15.

140| © Garithuc O Giatrthuc \
Chenh lech Khal luong doan tau (D19E. G-An Do) theo Devisa (%), 1=0%0 Chenh lech Khai luong doan tau (D19E, G-An Do) theo Devisa (%). i=15%0 1
420 | = Ghenh lech Knoi luong doan tau (O19€. G-An Do) theo Frarka (%). 0%0 Chenh lech Khai luong doan tau (D19E. G-An Do) theo Frarka (%), i=15%0 |
== Chenh lech Khai luang doan tau (D19E, G-An Do) theo GTSKDS Nga (%), i=0%0 e Chierih lech Khol luong doan tau (D19E. G-An Do) theo QTSKDS Nga (%), i=15%0
== Chenh lech Khai luang doan tau (D19E, G-nnou]l-usrm-ﬂwwmn Chenh lech Khai luong doan tau (D19E, G-An Do) theo Strahia (%), i=15%0

100 /

80

40
20
0

|
\
60 — | !

40 5 e 70 8 9 100
a. B@ déc 00/00 b. B@ déc 150/00

Hinh 9. Chénh léch khi luong kéo doan tau hang tinh bing % (dau méay D19E, toa xe G-An D9) ¢ dai

toc do 40 100 km/h khi sir dung biéu thire SCCBBV toa xe theo cic md hinh tong quat khac nhau.

25 0 Gatithc

e Chenh lech Khol luong doan tau (D19E, G-Ru) theo Devisa (%), i=15%0
e Chenh lech Khoi luong doan tau (D19E, G-Ru) theo Franka (%), i=15%0

20 | === Chenh lech Khai luong doan tau (D19E, G-Ru) theo QTSKDS Nga (%), i=15%0
e Chenh lech Khoi luong doan tau (D19E, G-Ru) theo Strahia (%), i=15%0
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Chenh lech Khai luong doan tau (D19E, G-Ru) theo Devisa (%), i=0%0 0
Chenh lech Khat luong doan tau (D19E. G-Ru) theo Franka (%), i<0%0
Chenh lech Khai luong doan tau (D19E, G-Ru) theo QTSKDS Nga (%), i=0%0
Chenh lech Khoi luong doan tau (D19E, G-Ru) theo Strahia (%), i=0%0 5
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Hinh 10. Bi€u do chénh Iéch khoi lugng kéo doan tau hang tinh bang % (dau may D19E, toa xe G-Ru) &
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dai tdc do 40-100 km/h khi sir dung biéu thirc SCCBPV toa xe theo cac mo hinh tong quat khac nhau.

O Gia trithuc
s Chenh lech Khai luong doan tau (D19E, G-TQ) theo Devisa (%), i=15%0
Chenh lech Khai luong doan tau (D19E. G-TQ) theo Franka (%), i=15%0
S8 s Chenh lech Khal luong doan tau (D19E, G-TQ) theo QTSKDS Nga (%), i=15%0
_ | — Chenh lech Khai luong doan tau (D19E, G-TQ) theo Strahla (%), i=15%0

/V/
=

© Giatithuc
Chenh lech Khai luong doan tau (D19E, G-TQ) theo Devisa (%), i=0%0
lo

Chenh lech Kha luong doan tau (D19E, G-TQ) theo Franka (%), i=0%0
Chenh lech Kha luang doan tau (D19E, G-TQ) theo QTSKDS Nga (%), i=0%0
~—— Chenh lech Khai luong doan tau (D19E, G-TQ) theo Strahia (%), F0%0
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~ a.Dg dbe 0% ‘ ~ b. D9 doc 15%0 ,

Hinh 11. Bi€u d6 chénh 1éch khoi lugng kéo doan tau hang tinh bang % (dau may D19E, toa xe G-TQ) ¢ dai toc do
40-100 km/h khi str dung biéu thitce SCCBDYV toa xe theo cac mo hinh tong quat khac nhau.

Chenh lech Khai luong doan tau (D19E, G-VN moi) theo Devisa (%), i=0%0 Chenh lech Khal luong doan tau (D19E, G-VN moi) theo Devisa (%), i=15%0
= Chenh lech Khai luong doan tau (D19E. G-VN moi) theo Franka (%), i<0%0

Chenh lech Khai luong doan tau (D19E. G-VN moi) theo QTSKDS Nga (%), 120%0
Chenh lech Khai luong doan tau (D 19E. G-VN moi) theo Strahia (%), i=0%0

Chenh lech Khal luong doan tau (D19E, G-VN moi) theo Franka (%), i=15%0
e Cheenih lech Kh luong doan tau (D19E, G-VN mo) theo QTSKDS Nga (%), i=15%0
20 | ———Chenh lech Kha lueng doan tau (D19E. G-VN moi) teo Strahla (%).i=15%0
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Hinh 12. Biéu do chénh I¢ch khéi lugng kéo doan tau hang tinh bang % (dau may D19E, toa xe G-VN méi) & dai toc
d6 40-100 km/h khi str dung biéu thitc SCCBDV toa xe theo cac mé hinh tong quat khac nhau.

© Giatithuc

140 25
Chenh lech Khai luang doan tau (D19E, H-An Do) theo Devisa (%), i=15%0
Chenh lech Khai luong doan tau (D19E, H-An Do) theo Franka (%), i=15%0
120 ¢ e Chenh lech Khol luong doan tau (D19E, H-An Do) theo QTSKDS Nga (%), i=15%0
20 | ———Chenh lech Khoiluong doan tau (D19E. H-An Do) theo Strahia (%). =15%0
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© Giatithuc
e Chenh lech Khoi luong doan tau (D19E, H-An Do) theo Devisa (%), i=0%0 5
20 {| == Chenh lech Khai luong doan tau (D19E, H-An Do) theo Franka (%), i=0%0
e Chenih lech Khai luong doan tau (D1SE. H-An Do) theo QTSKDS Nga (%), i=0%0
0 Chenh lech Khai luong doan tau (D19E. H-An Do) theo Strahla (%), <0%0 0 H 4 { i |

40 50 60 70 80 % 100 40 5 60 70 8 9 100

~ a.Do ddc 0% ‘ ~ b.Do dbe 15%0 ,
Hinh 13. Bi¢u do chénh léch khoi lugng kéo doan tau hang tinh bang % (dau may D19E, toa xe H-An D9) ¢ dai toc
d¢ 40-100 km/h khi str dung biéu thirc SCCBDV toa xe theo cac mo hinh tong quat khac nhau.

120 i . . . . 25 [0 Gavithe
Chenh lech Khal luong doan tau (D19E, H-Ru) theo Devisa (%), i15%0
Chenh lech Khai luang doan tau (D19E, HRu) theo Franka (%), i=15%0
 Chenh lech Kl luong dosn tau (D19E, H-Ru) theo QTSKDS Nga (%), 1=15%0
100 20 | ———Chenhlech Kha luong doan tau (DISE. H-Ru) theo Svahia (%), =15%0
80
15
60
10
40
O Giatithuc
20 Chenh lech Khal luong doan tau (D19E, H-Ru) theo Devisa (%), (=0%0 5
Chenh lech Khai luong doan tau (D19E, H-Ru) theo Franka (%), i=0%0
Chenh lech Khal luong doan tau (D19E, H-Ru) theo QTSKDS Nga (%), i<0%0
ol Chenh lech Khal luong doan tau (D19E, H-Ru) theo Srahla (%), <0%0 0 . J | | |
40 50 60 70 80 90 100 40 50 60 70 80 920 100
a. Do doc 0% b. Do doc 15%0

Hinh 14. Bi€u do chénh léch khdi lugng kéo doan tau hang tinh bang % (dau may D19E, toa xe H-Ru) & dai toc do
40-100 km/h khi str dung biéu thirc SCCBDYV toa xe theo cac mo hinh tong quat khac nhau.
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20 g’;mnm:mx:“ ‘3:35' :‘;g‘ 'm ?""k'.‘:l :gn 4 Chenh lech Khal luong doan tau (D19E, H-TQ) theo Devisa (%), =15%0
10 et aong down w0 (mss' »ro“ orr.;xn(s ). A0 Chenh lech Khal luong doan tau (D19E, H-TQ) theo Franka (%), I=15%0
e Chenh lech Khal luang doan tau (D19, H-TQ) theo Nga (%). 2 Chenh lech Khoi luong doan tau (D19E, H-TQ) theo QTSKDS Nga (%), i=15%0
Chbah Iech Khol kiong domn s (D10, H-TQ) thia Stamhia (%) =0%0. Chenh lech Khai luong doan tau (D19E, H-TQ) theo Strhla (%), 1=15%0
40 50 60 70 80 90 100 g 40 50 60 70 80 90 100
A 1A 0 A 1A 0
a. bo doc 0% b. D6 doc 15%

Hinh 15. Biéu do chénh I¢ch khoi lugng kéo doan tau hang tinh bang % (dau may D19E, toa xe H-TQ) ¢ dai toc do
40-100 km/h khi str dung biéu thirc SCCBDYV toa xe theo cac mo hinh tong quat khac nhau.

4.3. Tong hop va phan tich mét sé két qud tinh todn
4.3.1. Chénh léch khéi lwgng tinh theo tri sé tuyét déi (tan)
a. O'ddi téc dé dwsi 40 km/h trén dp déc 15%q

al. O'téc d¢ 15,6 km/h: Khéi luong doan tau khi sir dung biéu thie SCCBDV theo cac mo
hinh khac nhau so véi QTSKDSVN chénh léch nhau kha 16n, trong khoang 23 - 84 tan, trong
d6 nho hon so véi QTSKPS Nga 1a 23 tan, nhung 16n hon so véi cac md hinh con lai lan luot
la 43, 84 va 51 tan (hinh 7a).

a2. O'téc dé 25 km/h: Khéi lugng doan tau khi str dung biéu thire SCCBDV theo cac mé hinh
khac nhau so véi QTSKPSVN chénh 1éch nhau trong khoang 13 - 32 tan, trong d6 nhé hon so
v6i QTSKDS Nga 1a 30 tan, nhung 16n hon so véi cac md hinh con lai lan luot la 13, 12 va 24
tan (hinh 7a).

b. O ddi téc dé 40 - 100 km/h trén dg déc 15%

bl. O'tée dp 50 km/h: Khéi lugng doan tau khi sir dung biéu thie SCCBDV theo cac mo hinh
khac nhau so vai QTSKDSVN déu Ién hon trong khoang 9 - 31 tan (hinh 7b).

b2. O'téc dj 75 km/h: Khéi lugng doan tau khi sir dung biéu thie SCCBBV theo cac m6 hinh
khac nhau so vai QTSKDSVN déu Ién hon trong khoang 13 - 24 tan (hinh 7b).

b3. O téc dp 100 km/h: Khoi lugng doan tau khi sir dung biéu thire SCCBDV theo cac md
hinh khac nhau so vai QTSKBSVN déu 16n hon trong khoang 11 - 18 tan (hinh 7b).

4.3.2. Chénh léch khéi lweng tinh theo tri sé twong déi (%) ¢ ddi téc dé 40 - 100 km/h

Trong qua trinh khai thac trén PSVN, téc do ki thuat cia tau hang luén 16n hon 40
km/h, do d6 duéi ddy xem xét mirc do chénh léch khéi luong twong ddi (%) khi sir dung biéu
thirc SCCBDV theo cac mé hinh khac nhau so véi QTSKPSVN ¢ tit ca cac dai toc do trén do
dbc 0%0 va 15%g0. Cu thé nhu sau:

- Ty 1& chénh léch khi lugng kéo doan tau ¢ d6 dbc 0% (tuc 1 gia thiét rang doan tau
chi chay trén duong thang va bang phang) so véi QTSKDSVN 14 rét 16n, trong khoang tir
50% dén 130%, thé hién trén cac hinh 8a, 9a, 10a, 11a, 12a, 13a, 14a va 15a; - Ty Ié chénh
léch khéi lugng kéo doan tau ¢ do dbc 15%p (tuc 1a gia thiét ring doan tau chi chay trén
d6 doc 15%o) so voi QTSKDPSVN 1a trong khoang tir 15% dén 30%, thé hién trén cac hinh
8b, 9b, 10b, 11b, 12b, 13b, 14b va 15b.

Nhu vy, né’u st dung cac biéu thirc SCCBDV cua toa xe theo cac md hinh téng quat
khac nhau thi khoi lugng kéo doan tau déu lon hon so véi khi st dung biéu thite SCCBDV toa
xe theo QTSKDSVN.
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5. KET LUAN

Bai bao da tong hop, phan tich, va xac dinh duoc cac biéu thicc SCCBPV cho cac loai toa
xe hang sir dung trong nganh duong sat Viét Nam theo cac mé hinh tong quét khac nhau. Da
xac dinh duoc muc do thay ddi khdi luong kéo doan tau ké ca gia tri tuyét doi va tuong dbi
khi str dung cac biéu thirc SCCBBV theo cac md hinh tong quat khac nhau, trong dé néu sir
dung biéu thirc theo QTSKDSVN thi khéi lwong doan tau déu nho hon so véi cac md hinh
khac & dai toc do tir 40 km/h trg 1én, didu nay s& anh hudng dang ké dén nang lyc van chuyén
ctia nganh duong sat. Két qua nghién cau 1a co s¢ cho viée dé xuat mot sé giai phap xay dung
lai Quy trinh stic kéo cho duong st Viét Nam. Theo quan diém cua tac gia, nén lya chon md
hinh cia QTSKDS Nga, vi khéi luong doan tau 1a 16n nhat so véi cac mé hinh khac. Tuy
nhién, day 1a vin dé khong don gian, vi vay can dugc tiép tuc nghién ciu, thao luan thong qua
cac Hoi thao chuyén nganh véi su phdi hop cua cac co quan lién quan dé co thé dua ra lua
chon sir dung cac biéu SCCBDV toa xe hang mot cach hop Iy, tién téi dé xuét cac co quan co
tham quyén quyét dinh va phé duyét. Vn dé danh gia anh huong cia SCCBPV toa xe khach dén
khéi luong kéo doan tau s& dugc trinh bay trong cac nghién ctu tiép theo.

LO1 CAM ON

Nghién ciru nay duoc tai trg boi Truong Dai hoc Giao thong van tai (PH GTVT) trong dé
tai ma s6 T2023-CK-011.
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