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Nghien cuu xac djnh cac thong so cua dadng vugt 
trong dieu kien giai han mat bang 

I PCS. TS. LE H Al H A - Trudng Dgi hpc Giao thdng van 

TOM TAT: Ngi dung bai bao de xuat each xac 
dinh cac thong so cua do tuyen don, dp tuyen kep 
trong dieu kien bi gidi han mgt bang, dac biet la 
vPi dudng si t do th| l<hn bo tri cac duong dao tau 
truoc va sau ga 

TL/ KHOA. Ghi dudng vuot, dg tuyen don, do 
tuyen kep 

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

KEYWORDS: Crossover track turnouf single 
crossover, scissors crossover 

I.DATVANDE 
DuPng ghi la thiet bi noi hai hay nhieu duPng lai vPi 

nhau de do ln t l u eo the di chuyen tP duPng nay sang 
duPng khac hole vucft duPng khic... Ghi II mot trong 
nhPng thanh phan phPc tap nhat ciia he thong dUPng 
sat. Vj tri d i t ghi thong thuPng bo tri tren duPng thing, 
tuy nhien do mpt so dieu kien dia hinh, dja vat... kho 
khan mPi xem xet Pit ghi tren duPng cong. 

Xac dinh vj trf dat ghi tren mat bang tuyen duPng sat 
la t i p hpp cle tinh to ln eho cle eleh bo tri ghi khie nhau 
de eP the dat dupc mpt each chinh xlc ngoai hien truPng. 
Tfnh to ln ghi trP nen quan trpng hon trong trUPng hpp 
ell tao ga hole thiet ke mpt ga mPi vpi nhPng dieu kien 
bi khong che ve mat bang [1,2]. 

MOI loai ghi khi duac che tao tiiy theo so hieu va loai 
hinh deu eo ban ve ghi. De dat bp ghi vIo dung vi tri thi 
can xac dinh vi tri tam ghi, cle toa dp khic ciia ghi se 
duoc tinh theo t im ghi. 

Cle cong thPc xie dmh vi tri tam ghi trong trUPng 
hop thong thuPng P [3,4] mPi chi de elp den vi tri dat ghi 
don pho thong, P [5] da de cap den vi tri dat ghi cho eae 
loai hinh giao cat khac nhau. Tuy nhien, de bo trf dUPng 
vuot (dp tuyen don, do tuyen kep) giPa hai dUPng trong 
dieu kien khong ehe mat bang thi chUa dupe quan tam. 

2. XAC ©INH Vl TRI DAT Dl/dNG Vl/CfT TREN MAT 
B A N G T U Y ^ N DU'dNG SAT G\0A H A I Dl/dNG SONG 
SONG T R £ N Dl /dNG T H A N G 

DuPng vupt giPa hai duPng song song thong 

thuPng duac bo tri tren duPng thang, ehi trong trUPng 
hpp die biet mPi xem xet viec d i t tren duPng cong. 

DuPng vupt giQa hai dUPng song song tren dPPng 
thcing duac ph in th inh duPng vUpt binh thuPng (dp 
tuyen don), duPng vupt giao cat (dp tuyen kep). 

DuPng vUpt binh thUpng (dp tuyen don) gom hai bo 
ghi don co cung hoac khic so hieu, giPa chiing duac bo 
tri doan th ing. 

b) - Sa do tinh toan duong vuut 
Hinh 2.1: Dudng vuat binh thudng (dp tuyen dan) 

giua hai dudng song song tren dudng thing 
DUPng vupt giao elt (do tuyen kep) gom 4 bp ghi 

don eung so hieu va mpt bp ghi giao eat hinh thoi kem 
elc ray lien ket. Loai dUPng vupt nay ehi sP dung trong 
truong hpp dae biet. 

3j So do bo trf dudng i/iflpt 
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b) - So da tinh taan dudng vupt 
Hinh 2.2: Duong vuat giao cat (dp tuyen kep) giOa hai dudng 

song song tren dudng thing 

Loai ghi tren duPng vupt giPa nhPng duPng song 
song phy thuoc vIo khoing eleh giPa hai dUPng v l 
khoing khong gian bo tri duPng vupt. 

Khoing eleh giPa hai dUPng dupe phan loai gom 
khoang each thong thuPng va khoang each IPn. Cle khii 
niem khoing cieh nly dupe quyet djnh tP thiet kevi theo 
do xay dpng dUOc eae eong thPe tinh to ln tUOng Png. 

Theo [5], khi D < 7m dupe eoi la khoang each thong 
thuPng v l CO the bo tri dUPng vUpt binh thUPng. Con khi 
D > 7m duoc coi la khoing eleh IPn va co the phai bd tri 
dudng vupt riit ngin. 

Trong pham vi b l i bio, ehung toi chi de elp den viee 
bo tri dupng vupt vpi khoang each thong thUPng giPa 
hai dUPng, vi d iy II van de can l lm ro khi mi t bang bi 
giPi han. 

2.1 . DUdng vptft binh thudng (dp tuyen dan) vPi 
khoang each thong thudng giUa hai dUpng song song 
tren dUPng thang 

2.1.1. Vdi cung mpt gdc tdm ghi 
Thong thUPng, khi bo tri duPng vUpt giPa hai duPng 

song song tren duPng thing nguPi ta sPdung hai bp ghi 
don cP ciing gPe tam ghi (cpng so hieu ghi) (Hinh 2. lb). 

D = (b -I- S -̂  b)sina I 
S = D/sma-2b | ; (1) 
X - D.cotga = D.N ; (2) 
Vpi N - cotga (so hiei)' ghi) 
0 L = X-f-2.a / (3) 
Nhuvay, vPi g i l trj D tP so lieu thiet ke (hien trUPng) 

xac dinh duac eae thong so a,b sau khi quyet dinh loai 
hinh ghi duPng vUOt. Sau do, tU (2), (3) tinh toan dUOc X, 
OL Lue nly, vpi cac gia tri tren co the co dinh vi trf SĴ , sau 
do phan cPn lai eiia duPng vUeft se dupc xlc djnh thong 
qua cle tfnh toan vPi cle thong so eua loai ghi da chpn. 

De lien ket ghi ciia duPng vUOt dupe chinh xae, 
khoing each D can phai giong nhau giPa tinh to ln v l 
thpe te. Mot sai khic Pgia tn D co the lam tang N (so hieu 
ghi), nhu vly gia tr; D phli dung vPi so lieu thUe te. 

Vf dy, neu D dung cho cac tfnh to ln thiet ke khong 
bang vPi khoing each thI t P hien trUPng thi hai truPng 
hpp CO the xiy ra D„„ ,̂̂ ^^ < D^^^^^-holc D,,̂ ,̂ ,̂ ^ > D 

Trong c l hai truPng hpp SĴ  se bi co dinh sai v l duPng 
vupt thay vi I I mot doan thang se trP thinh duPng cong 
tr i i chieu hay xoan van phat sinh sau tam ghi. 

124 

Hinh 2.3: Dudng vupt hi sai lich so vdi thiet kedo khoing each 
giOa hai dudng trong thiet kesai khae so vdi hien trudng 

Nhdn xet: Khi doln t l u qua duPng vupt se ep hien 
tupng l lm thing duPng cong ngupc chieu va dieu nay lam 
bien dang binh do eung nhu Inh huPngdenti^n nghi. 

2.1.2. Vdi gdc tdm ghi khdc nhau 
Trong trUPng hpp bi khong ehe bdi khoing each 

giPa hai duPng v l mat b ing noi dat duPng vupt e6 the 
phai sPdung hai bo ghi dOn khie sd hieu. 

Hinh 2.4: Sa do tinh toan dudng vupt (do tuyen don) gida hai 
dudng khac goc tam ghi cd dudng cong nai giira ehung 
(b, -i- T).sina, -H (T -<- bj).sina,- D 
T = [D - (b|.sinaj + bj.sincLj)]/(sina| -(- sina^) (4) 
T = R.tg[(a,-a^/2] (5) 
X = (b, -F T).cosa, -H ( H - bj).cosa^ (6) 
OL = X-I-3,-1-2^ (7) 
Cle cong thPc tren dppe xay dpng vpi dieu kien 

duPng cong noi ngay sau elc bo ghi. Cung co the xay 
ra truPng hop d4 phti hpp vPi dieu kien hien truPng can 
doan thang sau ghi thi co eae cong thPc sau: 

(b, + S, -H T).sina, + (T -t S -̂̂  b2).sina3= D 
T = [D - {(b, + S|) sina, + {b̂  + Sj).sinaj)]/Csina, + sina,) (8) 
T -R . tg [ (a , -a j /2 ] ' (9) 

X - {b, -I- S; + T).cosa, + (b^ + S, + T).cosa, (10) 
O L ^ X + a + a , ' (11) 

Hinh 2.5: Sa 
do tinh toan 
dudiw vuat (dp 
tuyen don) giua 
hai dudng khic 
gdctamghicd 
doan thing vi 
dudng cong nSi 
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2.2. Dudng vUtft giao cit [36 tuyen kep) giCfa hai 
dudng song song tren dUdng thing 

Dppng vupt giao cat (dp tuyen kep) so hieu 2/N giPa 
hai duPng th ing song song (Hmh 2.2a) dupc xlc djnh 
phu thupc vao thong so elc bp ghi don, khoing each 
giPa hai dUPng, cau tao va kfeh thuPe ghi thoi so hieu 
2/N. Kich thUPe ea ban eiia ghi thoi so hieu 2/N la: 

DUPng cheo IPn: A = S/sino; dUPng cheo nho: B = 
Sycosa; eanh C = Sysin2a. 

ddaySg-eplydUPng. 
Cac tam ciia ghi thoi so hieu 2/N duoc thiet ke giong 

nhu tam cua cac ghi don pho thong. Tuy nhien, Ipa ehpn 
euoi eung ve ehieu dai ray chan tho cua no v l ciia cic ghi 
don pho thong can dUa ra sau khi xac dinh duac tat ea 
elc kich thuPc ciia dp tuyen kep. BPi vi, khi khoing eleh 
giPa hai dUPng nho, thi cae ray chan tho nay phai keo dai 
ra. Van de la P eho khi khoang each nho giPa hai duPng 
thl bo tri tam ciia cac ghi don pho thong va ghi thoi se 
doi dau nhau (vi du cle tam 1, 3, 6 (Hmh 2.2a) dan den 
ray chan tho phia trong ciia tam 1 va 3 ean lam ray hp 
banh eho tam 6, con cac ray chin tho eiia tam 6 lam ray 
ho binh ciia t i m 1 v l 3. De dat dupe dieu nay thi elc ray 
chan tho can phai keo d l i ra. 

TPHm/i2.2Peo: 
X = D.cotga - D.N (12) 
L=D/sina (13) 
0 L - X + 2.a (14) 
Khoing each nho nhat giPa hai dUPng dUpc xlc 

djnh bPi dieu kien lap d i t ghi thoi giPa bdn ghi re: 
L>L,-i-2.b (15) 
L_ - Chieu d l i toi thieu dat ghi thoi, m. 
Nhu vay, khoang eleh nho nhat de dat dupe loai 

dUPng vuot tren (do tuyen kep). 
D = (L,+ 2.b)sina (16) 
2.3. Mot so vidu 
VPl cic so lieu ciia bp ghi dOn theo Hinh 2.6, chung ta 

lap b ing tinh elc thong so eiia do tuyen don v l dp tuyen 
kep cho dUPng vUcrt khi khoang each giPa hai duPng D -
4.9m, D = 5.0m,D^ 51m. 

Bang 2.3. Bing tinh cic thdng sSdp tuyen don 
va dp tuyen kep vdi D = 5.1m 

Hinh 2.6: Cic kieh thudc chinh bd ghi dan pho thdng 
Bing 2.1. Bing tinh eie thdng so dp tuyen don 

va dp tuyen kep vdi D = 4.9m 

Bing 2.2. Bing tinh cac thdng sSdp tuyen dan 
vi dp tuyen kip vdiD = 5.0m 

Nhdn xet: 
- VPi eCing loai ghi khi tang khoing each giPa hai 

duPng thi ehieu d l i do tuyen don v l dp tuyen kep t ing ; 
- Tiiy theo khoang cIch giPa hai duPng v l glPi han 

mat bang (chieu dai do tuyen) ma lUa ehpn loai ghi phu 
hpp de bo tri dp tuyen dOn hay do tuyen kep; 

- VPi dp tuyen kep can kiem tra chieu dai L. Vi dy 
vPi loai ghi 1/11 ray P50 khi D - 4.9m cua Nga thi can eo 
dieu kien L > L -̂i- 2.b. d diy, khi sP dyng loai duPng vUcrt 
nay quy djnh L, ̂  19.24m, ma L,-F2.b ^ 19.24-n 2*19.1 = 
57.44m. Nhuvay, L = 54.12m < 57.44m. Do vay, khoang 
each nho nhat de dat duoc loai duPng vupt tren la D = (L^ 
-̂  2 b) sina = {19.24 -t 2«]9.10)*0.090536 = 5.2m. 

3. KET LUAN, KI^N NGHj 
Khi xay dpng duPng mPi hole cai tao duPng cu can 

Pit mPi hole thay the nhieu dUPng vUpt. Moi loai dUPng 
vupt khi che tao deu co kich thuPc cy the. 

Tiiy theo nhu eau van ehuyen, mat bing m l eo the 
bo tri duPng vupt thong thUPng (do tuyen don) va duPng 
vuot giao elt (dp tuyen kep). 

Van de bi giPi ban mat bang khong ehi gap vpi 
duPng sit quoc gia m l eon lien quan nhieu den duPng 
sit do thl nOi can bo tri nhieu duPng vUpt p trUPe hole 
sau ga de lam tae nghiep dIo t l u . 

Npi dung bl i b io de xuat cle eong thPc v l vi du 
minh hpa xac dinh vj tri va khi nang dat dUPng vupt khi 
b| khong ehe ve mat bing de lam eosPlUa chon gi l i phap 
bo trf duPng vuot mpt each hpp ly nhat. 
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