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X4c dinh tam nhin t6i vu ddm bdo an
toan cho cac phuong tién giao thong

trén duong ngang

Tém tat: Bai bdo trinh bay phuong phép xéc
dinh tdm nhin t6i uu trén pham vi duong ngang cho
phuong tién duong bé va phuong tién duong st dé
dam bédo an toan giao théng. TAm nhin t6i uu can
duy tri trén duong ngang la mét théng sé duoc tinh
toan phu thuéc vao chiéu rong dudéng bé va khé'
gidi han dudng sat, kich thudc va téc dé chay cia
phuong tién duong bé va phuong tién duong sat
qua dudng ngang. Phuong phap nay co thé ung
dung tinh toan dugc cho tung truong hop dudng
ngang cu thé. Phan cudi bai bao co trinh bay mét
s6 két qua ung dung phuong phap nay dé xac dinh
tadm nhin t6i uu tai mét sé duéng ngang Ha Ngi.

Abstract: This paper presents a method to de-
terminethe optimal sight distancefor road and rail
vehicles to ensure traffic safety at railway level
crossings. The optimal sight distance that needs to
maintain at levelcrossingsisa parameterthat is cal-
culated depending on the width of road and railway
clearance, the size and approach speeds of road ve-
hicles and rail vehicles. This method can be applied
to calculate the optimal sight distance atlevel cross-
ings for each specific case.The last part of this
paper presents some results of application of this
method to calculate optimal sight distance at some
level crossings in Hanoi.

1. Dat van dé

Theo bao c4o hang ndm cla Téng cdng ty Budng
sat Viét Nam, trén 70% tai nan dudng sat xay ra trén
dudng ngang vd@i cac muc dé nghiém trong khac
nhau. Do d&c thu lanh thé cla Viét Nam va tap quan
di lai clla ngudi dan, hau hét cac ga dudng sét I6n
déu n&m trong long thanh phéd, do dé sé Iugng diém
giao cat gilia tuy&n dudng sét va hé thdng dudng bo
(dudng ngang) la rat 16n.

Tai cac do thj I6n nhu Ha Noi va TP. H6 Chi Minh,
mat doé giao thong ngay cang Ién, sé lugng dudng
ngang gia tang khéng ngung, tdm nhin cla Dudng
sat va budng bo tai dudng ngang cang ngay cang bi
vi pham thu hep lai do xay dung bat hgp phap, thi
van dé dam bao tadm nhin an toan tai dudng ngang
can phai dugc quan tam dac biét.

Trén cac dudng ngang co thiét bi cdnh bao va
phong vé tu dong (vi du nhu tin hiéu va chén tu
doéng) thi phuong tién giao thong hoat ddng tuan theo
chi dan cda tin hiéu, mdc dd an toan dudgc ddm bao
6 muc kha cao. Tuy nhién, trén cac dudng ngang
khoéng cé chdn hodc khéng cé tin hiéu ty dong,
khoadng khong danh cho tai xé nhan biét dugc cac
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phuong tién giao théng dang di chuyén cét qua
dudng ngang - goi la tdm nhin - dé c6 thé kip thdi
diéu khién phuong tién clia minh can phai dugc tinh
toan hop ly va cu thé, dé dam bao an toan giao théng
trén dudng ngang.

Hién tai, cac thong s6 hinh hoc dam bao an toan
dudng ngang dugc BDSVN thuc hién theo Diéu lé
dudng ngang [3] (Phu luc 1). Tuy nhién, tai van ban
nay, cac théng s6 dua ra chi gigi han véi mot s6 gia
tri téc do chay xe theo thi€t k€ dudng, khéng theo
tdc do chay xe thuc t&. Do dé, néu mot s6 diéu kién
khai thac nhu téc do chay xe, bd tri dudng ngang..
hay déi khéac vé6i théng ké trong [3] (vi du 6 t6, xe
may, xe dap di chuyén véi téc do khac biét rat I6n,
duéng sat chay trén dudng cong tai dudng ngang..)
sé& gay kho khan cho cong tac xay dung va quan ly
dudng ngang.

Tai cac nuéc c6 hé théng giao thong dudng sat
phat trién nhu chau Au, Nhat ban.. da nghién ctiu va
ting dung céc phudng phap toan hoc dé lugng hoa
cac yéu cau va nhiéu thong s6 ky thuat cho hanh
lang dudng ngang, co tinh dén moi trudng hgp dac
biét, nhdm dam bdo an toan giao théng tai dudng
ngang. Céc yéu cau ky thuat nay da dudgc tiéu chuén
hoa va dugc st dung bat budc [4].

Phudng phéap tinh toan tam nhin t6i uu dadm bao
an toan giao théng tai dudng ngang dugc gidi thiéu
trong bai bao thi€t 1ap maéi quan hé toan hoc gitia
tam nhin t8i uu vgi kich thudc hinh hoc clia dudng
ngang, kich thuéc va téc do di chuyén cla céac
phuong tién tham gia giao théng trén dudng ngang.

2. Xac dinh tdm nhin cta phudng tién dudng
sét va dudng bé tai dudng ngang

Xét dudng ngang dudc mo t& nhu trong Hinh 1.
Trudng hgp dan gian nhat khi dudng bé vudng goc
vGi dudng sat - hgp vSi nhau mét géc 90.
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Theo Luéat Giao théng dudng bd [1] va Luat
Pudng sat [2], phuong tién dudng sat 1a phuong tién
uu tién, do doé khi cé doan tau chay qua dudng ngang
thi toan bd phuadng tién dudng bd phai diing an toan
truéc chan ho&c vach diung dudng ngang. Lai xe
dudng bo bat budc phai chll ddng quan sat va phanh
lai khi nhan thdy su xudt hién cha doan tau. Con
doan tau dugc phép chay vdi toc dé cho phép va
khong bi budc phai phanh lai. C6 thé coi phuong tién
dudng bd la “Phuong tién nhin”, con phuadng tién
duéng sat la “Phuong tién bi nhin’.

2.1. X4c dinh diém nhin cta phuong tién duong b

Phuong tién dudng b (trong vi du &y 6 t0) dang
chay trén dudng véi van tdc v,., mudn diing dugc han
tru6c chdn 1 can cé mot khodng thgi gian phanh
(ham) can thiét Ia t,,,. Trong khoang thgi gian ty,, 0
t6 s& di dugc quang dudng t6i thiéu 1a |,;,,. Nhu vay,
dé dam bao 6 6 c6 thé diing han an toan trudc chan
1 néu cé doan tau chay qua dudng ngang, mudn nhat
la tai diém A n&m trén tam dudng bd va cach chén
mot khodng cach ham an toan t6i thiéu la |, 6 t0
bat budc phai bat dau phanh. N6i mdt cach khac, tai
diém A la diém cudi cung gan chan dudng ngang
nhét, lai xe 6 t& can phai “nhan biét” hay “nhin” dugc
c6 hay khong doan tau chay qua dudng ngang dé
phanh hodc chay ti€p. Tu diém A, 14i xe 6 t6 s& phai
nhin dugc doan tau tai diém B. Diém A dudc goi la
Diém nhin cta 6 té6 (phuong tién dudng bé).

2.2. Xdc dinh diém nhin thdy phuong tién
duong sat

Xét trudng hgp 6 t6 da vugt qua A ma chua kip
phanh, & t6 s& khong thé diing truéc chén, néu cé
doan tau chay qua s& dam vao 6 t6 gay tai nan. Dé
tranh tridng hgp nay, dudi 6 t6 can phai vugt qua
ch&n 2 an toan tru6c khi doan tau vao duéng ngang,
khi d6 dau 6 t& & vi tri diém C cach chén 2 khoang
cach bang I,..

Gia st khi 6 t6 & vj tri A, thi doan tau & vj tri B
cach tim dudng ngang O mot khodng cach 1a |,. Dé
dam bdo doan tau khéng chay vao dudng ngang
trong thdi gian 6 t6 chay trong pham vi AC thi:

thoi gian doan tau chay trén doan |, thdi gian 6
t6 chay trén doan AC

Khodng céch chay cla 6 t6 trén doan AC goi la
Khodng céch chay an toan |, va nhu Hinh 1 bang:

lp = lham + d + L (M) (12

Trong dé: d - Khodng cach an toan gilia 2 chan
(hodc vach dung) 6 hai bén dudng ngang, (m).
Khoang cach nay phu thudc vao quy dinh vé hanh
lang an toan duéng sat - dudng bd cla tung dia
phuong; I, - Chiéu dai clia phuong tién dudng b,
(m). Trong tinh toan, dé ddm b&o an toan t6i da, can
|&y chiéu dai clia phudng tién dudng bd I6n nhat, vi
du la 6 t6 khach; |, - Khoang cach ham an toan toi
thiéu cia 6 t6, (m).dudng bo, (m). Trong tinh toan, dé
dam béao an toan t6i da, can lay chiéu dai clia phuong
tién dusng bo 16n nhat, tiéu bidu 1a 6 to khach; |, -
Kho&ng cach ham an toan t&i thiéu cla 6 t, (m).

Khoang cach ham an toan t6i thiéu dugc xac dinh
theo cong thic(theo [7]):

k.v2,
Lhim = Vve X thim = (2.¢.g)(m) @)

Trong dé: k - Hé s6 tang thém quang dudng do
tinh cham tac dung cla hé théng phanh; ¢ - Hé s6
bam gitia 16p véi mat dudng khi phanh; g - Gia téc
trong trudng, (m/s?).

Thoi gian ham an toan cla 6 t6 t,,, dugc xac dinh
tU thoi diém 1ai xe 6 t& bat dau xac nhan tin hiéu ham
cho dén thdi diém 6 t6 diing han trudc chan hoac
vach dung dudng ngang.

Thdoi gian chay clia 6 t6 t, qua doan dudng AC la:

t =t (s)

c vvu (3)

Thai gian chay clia doan tau trén doan |, dugc goi
la Thoi gian tiép can dudng ngang cla doan taut,. t,
dudc xac dinh sao cho khi doan tau chay dén dudng
ngang thi 6 t6 phai da chay qua dudng ngang an
toan, hay la 6 t6 phai da chay hét quang dudng I, co6
tinh dén thgi gian duy trii an toan. Do vay, th&i gian
nay dugc xac dinh bang cong thuc:

to =t + tan toin =v_'+tantoin

_lpam +d + 1,

(4)
+ tan toan )

xe

Trong dé: t,, wan - ThGi gian du trli tang thém so
V@i thai gian chay t,, nhdm dam bao an toan. Theo
théng ké kinh nghiém, t,, an= 4 - 5.

Nhu vay, khoang cach ti€p can cla doan tau |,
phai la:

lo=taz  (m) (5)

Trong do: v, - T6c dé chay cho phép clia doan
tau khi qua dudng ngang, (km/h).

Diém B goi la Piém nhin thdy phuong tién dudng
sat (doan tau) va B cach tim dudng ngang mot doan
khéng nho hon |,.

2.3. Xac dinh tdm nhin dam b&o an toan trén
duong ngang

Trong Hinh 1, d&€ ddm b&o an toan giao théng tai
dudng ngang, trong pham vi dién tich ABO khdéng
dudc co bat cii mot vat cdn nao. Phan dién tich nay
goi la tdm nhin ddm b&o an toan trén dudng ngang
dé phuong tién dudng bo c6 thé xac nhan dudc su c6
mat clia doan tau chay trén dudng ngang va ding
an toan trugc vach chan. V& nguyén tac, phan dién
tich nay cang I6n thi cang an toan, tuy nhién sé phai
tén quy dat dé tréng.

Phu thudc vao vi tri tuong déi gitia dudng sat va
dudng bo gia tri tam nhin an toan dudgc xac dinh
nhu sau:

2.3.1. Trudng hgp dudng bd cit vudng géc véi
dudng sat (Hinh 1), tdm nhin an toan dugc xac dinh
béng cong thuc:

2.3.2. Trudng hgp dudng bd hgp véi dudng séat
mot goc o (Hinh 2), tam nhin an toan dugc xac dinh
bang cac céng thic [7] va [8]:

NEu a > 90:

lax(lhim +7
T=Sau0 2[6]
Néu a < 90:

Iy x (l,,s,,, + %)cosa
2[7]

T=Sa,0=
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Hinh 2

2.3.3. Truéng hgp dudng sat chay trén dudng
cong khi qua dudng ngang (Hinh 3), khodng céch |,
khong phai la dudng thang ma la 1 cung tron cé do
dai phu thudc vao ban kinh duéng cong R. Tam nhin
an toan trong trudng hgp nay dugc xac dinh khi tu
diém A ké ti€p tuy&n véi tim dudng tron tai diém M.
Phan dién tich ca hinh AMBO (Phan t6 dam trén
hinh) 1a tam nhin an toan, trong dé doan MB la mot
cung tron cé ban kinh R.

Hinh 3

2.4. Xac dinh tdm nhin t6i uu dam bédo an toan
trén duong ngang

Ung véi mbi téc dd cho phép cla phuong tién
dudng bo va téc do cho phép chay trén dudng ngang
clQa doan tau, gia tri tdm nhin la khac nhau.

Trong coéng thuc [1] thdy réng, v6i cung mét téc
dé chay tau trén dudng ngang, t.ty I& nghich véitéc
dé v, clia phuadng tién dudng bo. Clung vdi cong thiic
[3] va [4] suy ra rang t, va khoang céach tiép can I,
cling ty 1& nghich véi v,,. Con khodng cach ham |4,
cling nhu khodng cach chay an toan |, clia 6 t6 sé ty
lé thuan vdi téc do v,,. Ung vdi v, I6n nhat thil, nhd
nhat va |, I6n nhat; Ung vai v,, nhd nhat thi |, 16n
nhét va l,;, nhd nhat. Tam nhin T trong c& hai truéng
hop s& quét mdt mat phang cé chiéu dai va chiéu
rong thay déi tif min dén max. Mt phdng nay chinh
la tAm nhin t6i uu ddm bao an toan giao théng trén
dudng ngang. Trén Hinh 1, tdm nhin t6i uu la dién
tich tu giac AKB, 0.

Nhu vay, tdm nhin t6i uu an toan trén dudng
ngang la khoang dién tich va khong gian khong dudc
phép bi che chan, (ing v6i mét gia tri tdc dd chay tau
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cho phép, hai gia tri t6c dé 6 t6 cho phép nhd nhat
(Ve™") va I6n nhat (v,,™*) clia phuong tién dudng bo,
dé phuong tién dudng sat va phuong tién dudng bod
khi ti€p can dudng ngang cé thé nhan biét dugc
nhau, dé phuong tién dudng bod diing an toan trudc
chan dudng ngang. Trong pham vi tdim nhin nay,
toan bo cac chudng ngai vat phai dugc d& bo.

Vi Budng sat Viét Nam la dudng don, cdn xac
dinh théng s6 T cho ca 4 gbc phan tu cla dudng
ngang. Tu dé, cé thé vach dudc phan dat khong
dugc phép ton tai chuéng ngai vat dé dam bao an
toan dudng ngang.

3. Két qua ting dung phuong phap dé xac dinh
tam nhin tai mét sé dudng ngang Ha Noi

Ung dung phuong phap nay dé thli nghiém xac
dinh t4m nhin t8i uu ddm b&o an toan trén mot sé
dudng ngang tai Ha Néi, do gidi han clia bai bdo, chi
mot phan két qué tinh toan dugc thé hién trong Bang
1. Trong tinh toan da s dung cac s liéu vé téc do
chay tau, t6¢c dé cho phép I6n nhat va nhd nhéat cla
6 t6 qua dudng ngang hanh lang an toan dudng st
dudng bd theo quy dinh tai [1], [2] va [3].

Béang 1. Mot sé két qua tinh toan tam nhin tai
dudng ngang

Vduang bs

oy | 5040) 30 20 10 5

Iham (M) 41 22 16 6 4

tham (S) | 9+0,09d | 9+0,12d | 10+0,18d | 13+0,36d | 19+0,72d

d < 6,00m (k‘::/“h) I = ta . Vigu/3,6 (m)
10 27 27 31 43 65
20 55 55 65 85 130
30 80 85 95 130 195
40 110 110 125 170 260
50 135 135 155 215 325
60 160 165 185 255 390
70 190 190 220 295 455
80 215 220 250 340 520
d <12,00m la = to . Vigu/3,6 (m)
10 28 29 34 49 77
20 60 60 70 100 155
30 85 90 105 145 235
40 115 120 140 195 310
50 140 145 170 245 385
60 170 175 205 290 465
70 200 205 240 340 540
80 225 235 275 385 615
d< I = ta . Vigu/3,6 (M)
18,00m
10 30 31 37 55 89
20 60 65 75 110 180
30 90 95 115 165 270
40 120 125 150 220 360
50 150 155 185 275 445
60 180 190 225 325 535
70 210 220 260 380 625
80 240 250 205 435 715
4. Két luan

Bai bao da trinh bay phuong phap xac dinh tam
nhin t6i uu can dam bao dé giao thong trén dudng
ngang cla cac phuong tién dudng sat va dudng bod
dudc an toan, st dung dugc khdéng chi khi cé hé
théng canh béo tu déng, ma con ca khi khéng co
hoac hé théng nay khéng hoat dong. Trén co s& toan
hoc, thdng s6 vé tadm nhin t8i uu dugc tinh toan chinh
xac va ap dung cho tiing trudng hgp dudng ngang
cu thé, phu thudc vao téc do chay thuc t& cla
phuang tién. Diéu nay gilp cho cac ¢d quan cé trach
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cac nhan t6 khac, nhu tac dung déng clia xe chay
trén dudng, bién dang clha tdm bé tdng tudng do
nhiét do.

Bén canh, viéc do dac thudng xuyén bi€n dang
clia tudng, can phai dat ra ché do tham kham dinh
Ky, nhat la viéc trich xu&t mau an mon tai céng trinh.

VGi céc vat liéu da sl dung vdi cac tinh toan mo
phong trong mod hinh s6 dén nam 220 tudng sé bi pha
hily I6n hon so véi tinh toan theo tiéu chudn Chau Au
EN P94-270, dat 173 nam tuy nhién & day nhom si
dung vat liéu tai thanh phé Ba N&ng véi thép D14,
dé tiét kiem vat liéu va tuy vao tdm quan trong cla
cong trinh ching ta cé thé thay déi phu hgp.

Trong qua trinh nghién ctiu nhan thay cac loai lugi
c6t thép hién nay clia cac nudc trén thé gigi déu da
dap Uing dugc 2 y&u t6 quan trong nham tang luc ma
sat dat/c6t va ap luc bi dong cla dat khi thanh thép
bi kéo tuy nhién nhom tac gia dé xudt mot loai IuGi
cBt thép vGi tiéu chi nham tang lién két gitia dat/céot,
dé gia céng trong xudng, dé& I&p dat trong qua trinh
thi cdng va tan dung t8i da cac vat liéu cling nhu kha
nang cQa cac don vi thi cdng trén dia ban nham su
dung nguén lyc tai chd va ha gia thanh xay dung.

Hinh 24: LuGi cét thép dé xuat

7. Két luan

Cac két qua ctia moé hinh vé van dong theo thai
gian chuyén vi clia vd tudng, vung bién dang déo
clia dat, ung luc kéo trong c6t dugc dbi ching vdi
hai cong trinh tudng MSE thuc t& da bi sup d6 do an
mon cét dugc theo dbi bdi SETRA (2003), vGi mot
mé hinh thuc nghiém &n mon cd hoc ti 1& thuc do
Guilloux, A. et J.M. Jailloux (1979) thuc hién va cac
nghién clu tuong ty trén phan mém CESAR-LCPC
clia Chau et al. (2010, 2011), cho thdy c6 sy tuong
dong rét I6n vé cac két qua.

K&t qua nghién cuiu cho thdy rang véi mot s6 vat
liéu ddp phé bién tai Da Néng, thép xay dung néu
dugc cau tao, thiét k& hgp Iy vé hinh dang c6 thé
dam bao dudc yéu cau vé cudng do, dd 6n dinh va
d&c biét 1a tudi tho clia céng trinh (vugt xa yéu cau
thgi gian phuc vu t8i thiéu 70-100 nam trong cac tiéu
chuén thiét ké).

Do vay, viéc xac dinh loai c6t thép ma kém su
dung khi thiét k& tuéng chan dat c6 cét, quan tam
dén tinh toan dy b&o tudi tho clia tudng chan lién
quan dén van dé an mon c6t, s& mé ra trién vong sl
dung dudc nang luc tu cung ngay trong nuéc, 3 ngay
tai dia phuong, dap (Ging dugc nhu cau s dung ngay

cang nhiéu loai tudng chan d&t c6 c6t trong cac céng
trinh xay duyng O
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