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Nghién ciru xac dinh cac théng sd cda duong vuot
trong diéu kién giéi han mat bang

® PGS.TS.LE HAIHA- Trueng Bai hoc Giao thong van tai

TOM TAT: N&i dung bal bao dé xuit cach xéc
dinh cac théng s6 cia dd tuyén don, dé tuydn kép
frong diéu kién bl gion han m3t bing, dac bigt I3
vér dubng sit dé th khi bé tri cac dusng ddo tau
trude va sau ga

TU KHOA. Ghi duong vuot, d6 tuyén don, dé
tuyén kép

ABSTRACT: The content of the paper proposes
ways fto determine the parameters of single and
scissors crossover in the conditions of hrmited plan.
Especially, in the case we arrange track to turn trains
before and after the station for urban railways
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1. DAT VAN BE

Budng ghi la thiét bi ngi hai hay nhiéu dudng lai véi
nhau dé doan tau c6 thé di chuyén tir dudng ndy sang
duang khac hodc vuot duting khac... Ghi la mét trong
nhiing thanh phan phc tap nhat cia hé théng dudng
s&t. VI tri dat ghi théng thudng b tri trén dudng théng,
tuy nhién do mot s6 diéu kién dia hinh, dia vat... kho
khan mai xem xét dat ghi trén duéng cong.

Xac dinh v tri dat ghi trén mat béng tuyén dudng sit
latap hgp cac tinh todn cho cac cach bo tri ghi khac nhau
dé c6 thé dat Gugc mot cach chinh xae ngoai hién truang.
Tinh todn ghi trd nén quan trong hon trong truéng hgp
cal tao ga hoac thiét ké mot ga mdi véi nhimg diéu kién
bi khdng ché vé mit béng [1,2].

M8 loai ghi khi duoc ché tao tuy theo sé hiéu va loal
hinh déu c6 ban vé ghi, Dé a3t bd ghi vao didng vi tri thi
can xac dinh vi tri tam ghi, cac toa do khac cta ghi sé
duoc tinh theo tam ghi,

Cac cdng thire xac dinh vi tri tdm ghi trong trudng
hop thong thuang & [3,4] mdi chi € cap dén vitri dat ghi
don phé thong, & (5) da dé cap dén vi tri dat ghi cho cac
loai hinh giao cét khac nhau. Tuy nhién, 8& b tri duing
vuot {36 tuyén don, dé tuyén kép) gilra hai duang trong
diéu kién khéng ché mit béng thi chua dugc quan tam.

2. XAC BINH VI TRI DAT DUONG VUGT TREN MAT
BANG TUYEN DUONG SAT GIUA HAI PUUNG SONG
SONG TREN DUONG THANG

Pudng vuat gifa hai dudng song song théong

thudng dudc b6 tri trén dudng thang, chi trong tiudng
hgp dac biét méi xem xét viéc dat trén dudng cong.

Budng vuot gilfa haj duting song song trén dudng
théng dugc phan thanh dudng vuot binh thuang (86
tuyén don), dudmg vuot giao cit (46 tuyén kép).

Duding vuot binh thudng (d6 tuyén don) gom hai bé
ghi don <6 cling hoac khac s6 hiéu, gida ching dugc bé
tri doan thing.

3)- So 86 bS i duing vupt

b) - S0.dé tinh todn duong vuot
Hinh 2.1: Dutmg vuot binh thudng (d6 tuyén don}
giira hat dudng song song trén dudmg thing
Duding vuot giao cit (A6 tuyén kép) gém 4 bd ghi
don cung s6 hiéu va mét bo ghi giao ct hinh thoi kém
cac ray lién két. Loai duong vuot nay chi sir dung trong
truong hgp dac bidt.
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23) S0.d6 b6 tri duimg vt
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b) - S0 dé tinh todn dm‘mg vt
Hiph 2.2: Dubng vugt giao c3t (d6 tuyén kép) glita hal duong
song song trén dutng thang

Loai ghi trén dudng vugt gitra nhiing duding song
song phu thudc vao khoang cach gida hai dudng va
khoang khdng gian b3 tri dudng vugt.

Khodng cach gitta hai dudng dugc phan loai gom
khoang cach thdng thuong va khoang cach I6n. Cac khai
niém khodng cach ndy dugc quyét dinh tis thiét ké va theo
d6 xay dung duoc cac cong thuc tinh todn tuong Ung.

Theo [5), khi D < 7m dugc coi la khoang cach thong
thuding va cé thé bd tri dudng vuot binh thuang. Con khi
D > 7m 8uoac coi Ja khoang cach In va c6 thé phai b6 tri
Adudng vuot rat ngdn.

Trong pham vi bai bao, ching téi chi @é cap dén viéc
b6 tri dusing vuot vér khoang céch thong thudng gitia
hai duding, vi day 1a van dé can 1dm rd khi mat béng bi
gidi han.

2.1. Pudng vugt binh thuéng (d6 tuyén dan) vei
khoang cach théng thuong giifa hai dudng song song
trén dudng thing

2.1.1. V&i cing mét gbc tam ghi

Théng thudng, khi bé tri duding vuot gitra hai dudng
song song trén dudng thing ngudi ta stf dung hai bo ghi
don ¢ cuing géc tam ghi (cling s hiéu ghi) (Hinh 2.16).

D=(b+S+b)sinu

S =D/ sina-2b ! n
X =D.cotgu = DN “ (2)
V&i N = cotga (s6 hléq ghi)

OL=X+2a / 3

Nhu vy, vdi gi4 tri D tir s& ligu thiét ké (hién truang)
xac dinh dugc céc thong s6 a,b sau khi quyét dinh loai
hinh ghi duéing vuot. Sau 86, tir (2), (3) tinh toan duac X,
OL. Lic nay, véi cac gid tri trén c6 thé ¢S dinh vitri SJ,, sau
36 phan con lai clia duding vuot sé dugc xac dinh théng
qua cac tinh todn var cac thong s6 cua loai ghi da chon.

D& lién két ghi cUa duang vuot dugc chinh xdc,
khoang céch D cdn phai giéng nhau gilra tinh toan va
thyc té. Mot sai khac & gia tni D ¢6 thé Jam tang N (s6 hiéu
ghi), nhu vay gid tr D phai ddng vdi 56 l1éu thuc té.

Vi dy, néu D ding cho cac tinh toan thiét ké khong
bang vdi khodng cach that & hién trudng thi hai trudng
hopcothéxsyraD, . . < D N0BC D,y iy > Dy

Trong ¢ haitruang hap SJ, sé bi ¢ dinh saiva dudng
vuat thay vi la mot doan thang sé trd thanh dudng cong
tréi chiéu hay xodn van phat sinh sau tam ghi,
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Dudng cong
nguoc chiéu

>0,
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Hinh 2.3: Dudng vuot bf sal iéch so vbi thiét k€ do khodng cich
giira hal dudng trong thiét k& sal khic so véi hién truing

Nhgn xét: Khi doan tau qua dudng vuot sé cd hién
tugng lam thang dudng cong nguac chiéu va diéu nay lam
bién dang binh 86 cang nhu 3nh hudng dén tign nghi.

2.1.2. Vi géc tam ghi khdc nhau

Trong trudng hap bi khéng ché béi khoang céch
gida hai dudng va m3t bng noi dit dudng vuot c6 thé
phai st dung hai bé ghi dan khéc s6 hiéu.
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Hinh 2.4: S0 d8 tinh todn dudng vupt (db tuyén don) gita har
duing khdc gée 13m ghl c6 duimg cong néi gida ching
(b +T)sing, + (T +b,}sina,= D
=[D - (b,sing, + b, sing,))/(sing, + sina,) @)

T R. |g[(u - ay /2] {5)
X = (b, + T).cosa, + (T +b,).cosa, {6)
OL=X+a+a, &

Cac cdng thuc trén dugc xdy dung vdi diéu kién
dudng cong néi ngay sau cac bé ghi. Ciing ¢6 thé xdy
ra trudng hap @& ph hop vai diéu kién hién trudng can
doan thing sau ghi thi cé cac cdng thuc sau:

(b +S,+ T)sina, + (T + S,+b,).sinag,= D

=[D~((b, +$,) sina, +{b, + S,)sina)}(sina, +sina,) {8)
T R.g(¢, - a,/2] ©
X=(b+§ +T) cosa, + (b, + S, + T).cosa, (10

OL=X+a|+a3 (1)

Hinh 2.5: S0
dB tinh todn
dubng vupt (09
tuyén don) glira
hai dudng khéc
goc tam ghi¢é
doan mﬁrg va
duomg cong nbl
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2.2. Buang vuot giao cat (d6 tuyén kép) gilra hai
dudng song song trén dudng thing

Budng vugt giao cit (d6 tuyén kép) s6 hiéu 2/N gida
hai duding thing song song (Hinh 2.2a) dugc xac dinh
phu thudc vao thong sé cdc bd ghi don, khodng cach
gilfa hai Gudng, cau tao va kich thude ghi thoi s6 hiéu
2/N. Kich thudce co ban coa ghi thoi sé hiéu 2/N 1a:

Budng chéo I6n: A = S /sina; dudng chéo nho: B =
Sy/cosa; canh C =S /sin2a.

G days, - cyly dusng.

Céc tam clia ghi thoi s6 hiéu 2/N duoc thiét ké gidng
nhu tdm cua cac ghi don phé théng. Tuy nhién, i chon
cudi cing vé chiéu dai ray chan thé cua né va cla cac ghi
don phéd théng can dua ra sau khi xac dinh duoc tat ca
cac kich thudc cua dé tuyén kép. Bai v, khi khoang cach
gida hai dudng nho, th cac ray chan tho nay phai kéo dai
ra. Van @é la & chd khi khoang cach nhé gitra hai dudng
thi bé tri tm cla cac ghi don phé théng va ghi thoi sé
861 dau nhau (vi du cac tam 1, 3, 6 (Hinh 2.2a) dan dén
ray chan thd phia trong cda tam 1 va 3 ¢dn lam ray hd
banh cho tam 6, con <ac ray chan thd cia tam 6 lam ray
hé banh cla tdm 1 va 3. Dé dat dugc diéu ndy thi cac ray
chan thé cdn phai kéo daira.

Tu Hinh 2.2b c6:

X =D.coiga=D.N (12)
L = D/sinu (13)
OL=X+2a (14)

Khodng cach nho nhét gida hai dudng dugc xac
dinh bdi diéu kién I&p dat ghi thoi gia bon ghi ré:

L>L+2b 1s)

L, - Chiéu dai t6i thiéu @t ghi thol, m.

Nhu vdy, khodng céch nhd nhat 6€ dat dugc loai
duding vuat trén (d6 tuyén kép).

D =(L+2.b)sina (16)

2.3. M6t s6 vidu

Vi céc $6 lieu cla bo ghi don theo Hinh 2.6, ching ta
1ap bang tinh cac théng s6 cUa dd tuyén don va 86 tuyén
kép cho duting vuot khi khoang cach gilia hai duong D=
49m,D=50m,D=51m.

Hinh 2.6: Cac kich thut chinh bé ght don phé théng
Béng 2.1, Bang tinh tac thong s6 dp tuyén don
va dg tuyén kép vai D = 4.9m

Goc | mivimdtné

S vl 3364 539

B3ng 2. 2 B3ng tinh cic thong s6' do tuyen don
va 06 luySn kép Ve

Bang 2.3. Bang tinh cdc théng s6 dé tuyén don
va a5 ruyen kép mﬂ D=51m
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Nhan xét:

- VGi cung loai ghi khi tdng khoang cach gilfa hai
dudng thi chiéu dai d6 tuyén don va d6 tuyén kép tang;

- Tuy theo khoang cich gida hai dudng va gidi han
mat béng (chiéu dai 86 tuyén) ma lua chon loai ghi phi
hop dé bé tei do tuyén don hay d6 tuyén kép;

- Vdi d6 tuyén kép can kiém tra chiéu dai L. Vi du
V6i loai ghi 1/11 ray P50 khi D = 4.9m cua Nga thi can cé
Giéukién L>L +2b. & day, khi st dung loai duéng vuot
nay quy dinh L =19.24m, ma L +2b=1924 + 2x19.1 =
57.44m. Nhu vdy, L = 54.12m < 57.44m. Do vdy, khodng
cach nhd nht dé dat duoc loai dudng vugt trénla D=(L,
+2 b) sinee = (19.24 + 2419.10)0.090536 = 5.2m.

3. KET LUAN, KIEN NGH|

Khi xay dyng dudng mdi hodc cdi tao dudmg <l ¢dn
dat mai hodc thay thé nhidu dudng vuot. Mai loai dudng
vuot khi ché tao déu co kich thudc cu thé.

Tuy theo nhu cau van chuyén, mat bang ma co thé
b tri dudng vuat théng thudng (A6 tuyén don) va duang
VUt giao cat (46 tuyén kép).

Van dé bi gidi han mat bing khéng chi gap véi
Gudng sdt qudc gia ma con lién quan nhiéu dén duding
sit do thi noi can bd tri nhiéu duong vugt & trudc hoac
sau ga dé 1am tac nghiép dao tau.

Néi dung bai bao dé xuat cac cong thie va vi du
minh hga xac dinh vi tri va kha ndng dat dudng vugt khi
bi khdng ché vé mat bdng dé lam co s lua chon gidi phap
b6 tri duding vuot mét cach hgp ly nhat.
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