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Tém tit:

Phaén tich cic tinh hudng trong cong tac chay tau, dua ra cic cong thirc tinh gidn cach chay
tau cho tinh huéng dic trung, mo phong dé c6 duoc két qua 1a c6 thé rit ngan gidn cach thoi gian
giita hai doan tau nhim dam béo an toan va cai thién cong tac chay tau: nang cao ning luc thong

qua, tbc do chay tau, 1am tot hon chat luong van chuyén.

Bai bao nay gidi thiéu mot phuwong phap moi dé rut ngan gidn cach thoi gian chay tau cho

viéc diéu khién chay tau ¢ noi c6 mat do 16n va mot sé phuwong phap khdng ché téc do chay tau.
Abstract:

Analyzing situations in train operation, giving the train’s inteval formula for typical
situation, simulating to take results can shorten the interval between trains to ensure safety and

improve train operation: capacity, operation speed, transport quality.

The paper introduces a new method to shorten the time interval between trains in high

density lines and some operation controll methods.
I. PAT VAN PE

Trong van tai dudng sat hién dai, ngay cang nhiéu tuyén duong sat doi hoi chay véi toc do
cao va mat do chay tau 16n. Véi cac thanh phd 16n, cac tuyén duong sat ndi dé doi hoi mat do chay

tau qua 16n s€ c6 mot van dé€ nghiém trong la nhic¢u khi cac doan tau s€ phai cho lau tai ga.

Pi c6 mot sd phuong an, vi du xdy dyng méi tuyén duong sir dung boén duong (4 duong
chay tau song song). Diéu d6 s& gip trd ngai boi vi can c6 mot tong murc dau tu 16n, thoi gian xay
dung lau va can ngudn nhan luc 16n. Mot giai phap nita duoc dua ra 1a ting sb luong toa xe hodc st
dung toa xe 2 téng va chay tau véi mat do cao, nhung néu 1am nhu thé tbc do ctua doan tau s& bi
giam twong ddi.

Chinh vi viy huéng nghién ciru ¢6 tinh kha thi 1a xem xét lai quan niém vé dam bao gian
céch an toan chay tau, nang cao kha ning cuia hé thong tin hiéu s& rat ngan gian cach thoi gian chay

tau, 1am co s& dé nang cao tde do va mat do chay tau trén tuyén duong.
II. NOI DUNG
Phwong phip khong ché tuyét ddi

Nhu da biét, cac tuyén duong sit d6 thi thuong 1a cac duong doi va mdi dudng chu yéu to
chirc chay tau theo mot hudng. Dé xem xét rit ngan thoi gian gidn cach chay tau trong cic tuyén c6
mat do 16n c6 thé phan thanh céc truong hop:



- Hai doan tau chay dudi lién tuc va thong qua ga. Trudng hop nay, khong phai mét thoi gian

dirng tai ga, va ca hai tau déu co thé chay vai toc dd cho phép.

- Hai doan tau chay dudi va c6 dimg lai trén cing mot dudng trong ga. Truong hop nay, ca
hai tau déu phai giam téc do, phai mat mot khoang thoi gian dung tai ga 13 £, va mat mot thoi gian
dé tang toc dén toc do cho phép.

- Hai doan tau chay dudi, doan tau chay sau vuot doan tau chay trude. Truong hop nay, chi
c¢6 doan tau phia trudc 1a phai giam tdc, va mat thoi gian dimg tai ga ciing nhu thoi gian ting toc 1én
tdc do cho phép.

Khi xem xét 1am cach nao c6 thé rit ngan thoi gian gidn cach chay tau trén toan tuyén, phai
lwa chon phuong 4n c6 thoi gian gidn cach dai nhat trong cac truong hop nay. Nhu thé thi trudng
hop thir 2 s& duogc lua chon vi thoi gian gidn cach chay tau cta n6 1a 16n nhét. Str dung phuong phap
mo phong dé tinh toan thoi gian gidn cach chay tau sir dung cong thire (1) dudi day [3]. Trong do,

L L . ) : [2x(l, +1, +1
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dai cua ca hai doan tau.

A

Vi : Van toc khi doan tau téi gan ga;

a : Gia téc duong cua tau (gia toc ting tdc);
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B : Gia téc 4m cua tau (gia toc him);

I, - Chidu dai an toan theo huéng giri tau; Hinh 1. Doan tau dimg tai ga

b : Chiéu dai an toan theo huong don tau; I, ;

It : Chiéu dai ctia doan tau;

I Chiéu dai an toan theo huéng don tau

(trudong hop dimng khén cép); OO0 —

fc : Thoi gian tré; Hinh 2. Poan tau dimg khan cap
ts : Thoi gian dung tai ga.

Bdng 1: Théng sé ddu vao

Thong s6 Gia tri Thong s6 Gia tri
Vin 75km/h It 200 m
o 3km/h/s (0.833m/s%) A 50m
B 3km/h/s (0.833m/s%) t 3s
I 20 m £ 40s
Iy 20 m




Gia sur 1y cac thong sd nhu & bang 1, thay cac chung vao cong thic ta tinh dugc thoi gian

gian cach chay tau 1a 92 giay.

Két qua md phong nhu trong hinh 3, véi truc tung 1a khoang cach (m), truc hoanh 1a gidn
cach thoi gian, c6 thé nhan thiy rang doan tau can 25 gidy tir khi bat dau him dén lic ding hoan
toan. Sau thoi gian dimg 40 gidy, doan tau can 24 gidy dé chay dugc quing dudong 240m, twong
duong véi tong chibu dai cua gidn cach an toan (/, + /) va chiéu dai cia doan tau (/7). Téng thoi
gian tir khi bit dau quan sat dén khi két thuc 1a 89 gidy. Do d6, néu cong thém 3 gidy do tré thi tong
thoi gian 1a 92 gidy. Gid tri nay tring voi gia tri tinh toan 1y thuyét.
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Hinh 3: Ddc tinh thoi gian gian cach cua 1 doan tau vao ga va dung trén ga béng
phuong phéap khong ché tuyét doi

Nguén: Tomonori Shibata, Koichirou Shida, Hideji Fujikawa and Shinichi Yamada, “Development of

signaling safety system for realizing high density and high speed train operation”

Vi phuong phap ndy doan tau phia sau khong dugce phép vao ga cho dén khi doan tau phia
trude da roi ga va chay dugc voi quing dudng bang tong cac gidn cach an toan cong véi chiéu dai
ctia doan tau. Do d6 gidn cach tdi thiéu trong truong hop nay gitra 2 doan tau 1a 240m cong véi
chiéu dai duong chay don gui trong ga. Trong nguyén tic nay, né xem nhu la dudi cua doan tau
phia trude van chiém dung dudng ga nhung co thé thyuc chat 1a né dang rdi dudng ga, do d6 c6 mot
khoang cach khong can thiét giita 2 doan tau khi doan tau phia sau chuan bj vao ga.

Phuong phap khong ché twong dbi

Vi tri cua doan tau phia sau s& dugc tinh toan dya trén gia thiét 1a doan tau phia trudc dang
dimg. Thuc té 1a doan tau phia trude khong dimg lai 1ap tirc ma né chay mot quing duong nira méi
dimg han. Phuong thirc khdng ché tbc do twong dbi duoc dua trén co so nay va dwa trén toc do cua
doan tau phia trudc. Cong thire tinh todn gidn cach chay tau dugc dua ra nhu trong cong thuc (2)
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[3]. Trong do, %‘1(— ——) la thoi gian can thiét dé ca 2 doan tau dung lai hoan toan, va la

€

thoi gian dé chay mot khoang cach twong duong véi tong gidn cach an toan va do dai cua tau.
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Trong do:

S: Gia téc him ctia tau phia sau;

Se: Gia toc ham 16n nhét ciia tau phia trude trong truong hgp phanh khan cép;
Vm: Van tdc 16n nhat cta 2 doan tau.

Chung ta khong thé 4p dung (2) vao gia thiét ctia chung ta vi 2 doan tau khong dimg va chay
duoi lién tyc. Hon nita, viéc (mg dung ctia phuong phap khdng ché téc do twong ddi bi gidi han vi
n6 chi co thé duge tmg dung trong trudng hop thir nhat. Trong bai béo nay ta chi tip trung vao
phuong phap gidm gian cach co6 hiéu qua cho truong hop thu 2.

Diéu dang quan tdm nhét 1a lam thé nao dé khong xay ra va cham giirta cac doan tau. Dé
phong ngira sy va cham giita cac doan tau, ching ta str dung mot diém chudn dé dam bao va duy tri

khoang cach va gian cach an toan, chiing ta goi la “diém 0.

2
Vi tri cta diém 0 dugc xac dinh theo cong thire (3), trong d6 %(% —ﬁij la khoang cach

can thiét dé cho ca 2 doan tau dimg lai. Poan tau phia sau dugc phép vuot qua diém nay véi gidn

cach binh thuong, gian cach nay dugc xac dinh theo cong thuc (4).

v (11
SnzT(ﬂ ﬂc]+lT+ls 3)

t, =— 4)
Trong do:

S, : Khoang cach can thiét giira 2 doan tau;

f,: thoi gian gidn cach can thiét.
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Hinh 4. Tinh toan thoi gian gidn cach bang phuong phap khéng ché twong d6i (truong
hop khan cap)

Ngudn: Tomonori Shibata, Koichirou Shida, Hideji Fujikawa and Shinichi Yamada, “Development of
signaling safety system for realizing high density and high speed train operation”

Trong cong thirc (3), f. dugc gia dinh 1a 6 km/h/s (1.667m/s%) nhu mot gia trj ngudng an
toan. Pé chimg minh, ching ta thyc hién moé phong sir dung cong thirc (3) va (4). Gia sir doan tau
phia trude dot ngdt giam tde véi gia tde ham 1a 6 km/h/s (1.667m/s”) va dimng lai. Két qua mé phong
duoc chi ra nhu trong hinh 4.

Tir két qua mé phong nhan thiy riang, khoang thoi gian doan tau phia truée duge chay véi
tbc d6 cho phép khi toi gan ga, sau khi vuot qua “diém 0” 1a 18s (vi tri cach diém 0 13 375m). Thoi
gian nay duoc tinh toan sir dung cong thirc (4). Sau d6 doan tau him khan cip voi gia toc 6km/h/s
(1.667m/s), dau cia doan tau dimg tai vi tri cach “diém 0” 1a 505m. Thém vao d6, doan tau phia
sau s& cham t6i “diém 0 sau 21 gidy sau khi doan tau phia truéc vuot qua diém nay va bat dau
giam téc voi gia tbe 3km/h/s (0.833m/s%). Cubi cing, dau cua doan tau sau s& dimg tai vi tri cach
“diém 0” 1a 260.4m. Khoang cach giira 2 tau (dudi doan tau phia trudc dén dau doan tau phia sau) 1a
44.6m

Cho thiy ring c6 thé rat ngin dugc gidn cich chay tau ma khong xay ra va cham, tham chi
trong truong hop khan cap. Do d6, voi phuong phap nay c6 thé dam bao an toan cho moi trudng
hop.

Phuong trinh tinh toan gidn cach thoi gian can thiét cho truong hop ca hai doan tau ding lai
0 cung mot duong ga theo cong thirc (5) dua trén cac cong thic (3) va (4), trong do #, dugc tinh

bang cong thirc (4), va JM 1a thoi gian can dé chay mot quing dudng twong duong
a

voi tong cac gian cach an toan cong véi chiéu dai cua hai doan tau.

Trs:tn+ M+ts+tc (5)
a

Trong trudng hop thong thuong, doan tiu phia trudc giam téc véi gia tdc 3km/h/s
(0.833m/s%). Dé khong xay ra va cham giira cic doan tau ta ldy gia tri ngudng f. = 6km/h/s
(1 .667111/52) va thay vao cong thuc (3), (4) va (5) (v6i cac thong sé nhu bang 1) ta dugc 7 = 86 .
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Hinh 5. Tinh toan thoi gian gidn cach bang phuwong phéap diéu khién tuong dbi (truong hop

binh thuong)

Ngudn: Tomonori Shibata, Koichirou Shida, Hideji Fujikawa and Shinichi Yamada, “Development of signaling
safety system for realizing high density and high speed train operation”

Hinh 5 13 két qua mo phong dua trén céc cong thirc (3), (4), va (5). Nhan thay ring, gia tri 7

bang v&i thoi gian ma doan tau phia sau vuot qua diém 0, nhung doan tau dung tai vi tri cach duong

ga la 375m. Vi chung ta 1iy gia tri gia toc hdm trong trudng hop khan cép, khoang cach nay twong

duong voi khoang cach tinh dugc theo cong thirc (3).

Doan tau phia sau giit khoang cach an toan sir dung cong thirc (3) va (4) dé tranh va cham

v6i doan tau phia trude dimg tai ga. Nhung mit khac, doan tau phia sau c6 thé chay véi téc do cho

phép khi toi gan ga véi thoi gian dugc tinh toan nhu cong thirc (4) khi n6 xac nhan dugc 1a doan tau

phia trudc s€ roi ga.

Két qua mo phong theo giai phap nay duoc md ta nhu hinh 6, so sanh v6i hinh s 5 ta thiy

rang sau khi doan tau vuot qua diém 0 n6 van dugc chay véi téc do cho phép va dung tai duong ga

(hinh s6 5 thi doan tau phai dimg tai vi tri cach dudng ga 375m) do d6 gidn cach chay tau giam con

86s ma chac chan khong xay ra va cham véi doan tau phia trude da roi ga.
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Hinh 6. Tinh toan thoi gian gidn cach bang phuong phap diéu khién twong déi (truong hop cai
tién)
Ngudn: Tomonori Shibata, Koichirou Shida, Hideji Fujikawa and Shinichi Yamada, “Development of signaling
safety system for realizing high density and high speed train operation”
Phuong phéap khdng ché toc d6 twong ddi duoc cai tién nay cho phép doan tau phia sau co
thé di vao ga khi xac nhan dugc doan tau phia truéc dang roi ga. Do d6 rat ngan duoc gidn cach

chay tau va van dam bao khong xdy ra va cham giita cac tau.
II. KET LUAN

Phuong phéap khong ché tuyét di khong cho phép doan tau phia sau vao cing 1 dudng ga
v6i doan tau phia trudc cho dén khi doan tau phia trudc chay duoc mot quing duong bang twong
duong voi tong cac gidn cach an toan va chiéu dai cua ca 2 doan tau. V&i phuong phap nay, cd
truong hop dudi cta doan tau phia trudc van chiém dung dudng ga nhung thuc té 13 doan tau dang

roi ga vi thé c6 mot khoang cach khong can thiét gitra 2 doan tau.

Dé loai bo sy khong can thiét nay, phuong phap khdng ché toc d6 twong dbi dugc cai tién,
cho phép doan tau phia sau c6 thé di vao ga khi xac nhan duoc doan tau phia trudc dang roi ga. Do
d6 rit ngan duoc gidn cach chay tau. Cu thé 1a rit ngan dugc 6 gidy tir 92 gidy xubng 86 gidy. Noi
cach khac, phuong phap khdng ché téc do twong ddi c6 thé cho phép chay tau véi mat do 42 doan
tau/gid so v4i 39 tau/gid néu tmg dung phuong phap khdng ché tuyét ddi. Pidu nay s& thuc sy ¢ y

nghia déi véi cac tuyén dudng sét nhe tai cac do thi co mat do chay tau 16n.
TAI LIEU THAM KHAO

[l E.Toyoda, “Making Railways Appealing in the future”, Journal of SIC& vol.32, no.7, July
1993, pp.531-537.

[2] Y.Hasegawa, “ Future Train Control System”, Journal of SICE, vo1.32, no.7, July 1993, pp.538.

[3] Tomonori Shibata, Koichirou Shida, Hideji Fujikawa and Shin-ichi Yamada, “Development of
signaling safety system for realizing high density and high speed train operation”, 0-7803-
3026-9195 $4.00 0 1995 IEEE

[4] Tinh toan va md phong gidn cach chay tau cho duong st do thi, TS Nguyén Duy Viét — Trinh
Vian My, Tap chi Khoa hoc GTVT 6 32-11/2010m



