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Tém tat

Nhiing vj tri giao cét luén tén tai hiém hoa dam va gdy mét an toan giao théng khéng chi déi
vGi giao théng duwong b6 ma ca vdi giao théng dwong thdy. Chinh vi vay viéc danh gia va
dinh luong chinh xac xac suét xay ra tai nan dam va gitra cac phuong tién thay tai vi tri nay
la vé cung quan trong va cén thiét dé trén co sé dé cé thé dé xuét céc gidi phap téng cuong
béo dam an toan giao théng dwong thay. Trong bai bao nay, tac gia tép trung nghién ciru va
dé xuat phuwong phap xac dinh xac suét xay ra dam va tai khu vyre giao cét luéng duong thay
duwa trén so liéu thong ké két hO’p véi céc théng sb hinh hoc cta lubng va phuong tién thuy
Déy la tién dé dé cac nha quan /y c6 thé tinh toan, dénh gia chinh xac mirc do nguy hiém dé

bé tri céc trang thiét bj hé tro gidm thiéu tai nan giao théng thdy tai cac khu vure giao cét.

Twr khéa: Phuong tién thiy, va cham, dém va, giao cét, an toan hang hai.
Abstract

Collisions when two routes crosses each other, merges, or intersects each other in a turn
are always dangerous potentions for ship navigational safety. Hence, exactly extimation and
guantity of collision probability at crossing positions is very important and neccessary for
proposing solutions to improve traffic safety. This paper deals with the assessment of
collision probability of vessels at a crossing area based on statistical and geometrical data
of waterways and vessels. This is the background for administrations to estimate and assess
risk potention and therefore equip aids to navigation to reduce accidents in crossing areas.
Keywords: Vessel, cross, crossing area, collision, maritime safety.
1. Gi&i thiéu chung
Théng ké cla Cuc Hang hai Viét Nam tir nam 2010 dén hét nd&m 2017 cho thay da ¢ trén
200 vu tai nan xay ra trong d6 tai nan dam va la nguyén nhan chi yéu dan dén mét an toan giao
thdng hang hai [1, 2]. Mét nghién ciru khéc cla cung tac gia da dé xuét phwong phap xac dinh xac
suéat xay ra dam va trén mét tuyén ludng hang hai [3]. Trong nghién clru nay, tac gia tap trung xac
dinh xac suét xay ra dam va tai khu vuc giao cét glua céac tuyén dwong thay va tlr d6 c6 thé hé tro
cac nha quan ly hang hai trong viéc lwa chon céc gidi phap ky thuat dé nang cao an toan giao théng
hang hai cho khu vic ludng duéng thay giao cét.
2. Co s ly thuyét
2.1. Xdc suat xay ra dam va
Nghién clru xac dinh xac suét xay ra dam va da dwoc Fujii [4] va MacDuff [5] nghién ciru va
coéng bd mot cach cé hé théng dwa trén phan tich va cham va méc can 1an luot tai mot s eo bién
Nhat Ban va eo bién Dover. Cac nghién ctru dwa ra xac suét cla tai nan:

P=Py P 1)
V6i P 14 xac suét xay ra tai nan, Py l1a xac suét hinh hoc, xac suat ma trong cac trudng hop

tai nan sé& xuét hién néu khéng cé hanh vi diéu dong, P; la xac suét gay hau qua, hay la xac suét
mat kiém soat trong viéc tranh tai nan. Ca hai nghién ctru nay 1a déu gia dinh cac phwong tién phan
bd ngau nhién trén tuyén dwong thiy xem xét. Theo khia canh d6, xac suat mat kiém soat dwoc dua
ra b&i hai nghién ctru nay phu thudc vao gia dinh nay. Do d6, trong trwdng hop thuc té cia tuyén
giao théng dwdng thly, xac suat mét kiém soat cé thé thay déi theo.
2.2. Dam va tai khu vuec giao cat

Theo Friis-Hansen [6], vung chiu rdi ro do dam va tai khu vuc hai tuyén duéng thiy giao cat
nhau ho&c sap nhap & mét doan cong bi anh hwéng béi phan bd giao thdng, khong xét dén xac suét
gap nhau ctia phwong tién thay.
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Ving.
giao cat

Hinh 1. Vang chiju rdi ro do dam va tai khu viwrc hai tuyén dwong thdy giao cét nhau [6]

Quy trinh @ tinh toan sé lwong cac vu dam va, N, do s6 lwgng hinh hoc cia céc déi twong
dam va la phan bb doc Iap trén tuyén nén mac du khu virc chiu rdi ro bi anh hwéng béi s phan b
giao thong xac suat gap nhau cla cac tau khéong dwoc xét dén.

Dam va phu thudc vao cac yéu té sau:
(2

j

(2)

- Kich thuéc hinh hoc ciia tau dam va bao gém chidu dai, L,"”, L,'*) va chidurong B, B,

lan lwot cla tau i va tau j theo mbi hudng (1) va (2);
- Lwu lwong giao théng, hay sb chuyén trong mét don vi thoi gian cho tirng chiing loai va kich
0 v @.

thuoe tau, QY Q,*) theo méi huong (1) va (2), va tée do cda chang, VY, V@ ;

- Phan phéi xac suét hinh hoc, f(l)(y) va f. (2)(y) ctia phan bé giao théng doc tuyén. S

phan bd nay dwoc xac dinh twong trung bang phan phdi chuan nhung vé nguyén téc cé thé st dung
béat ky dang nao. Quy woéc ky hiéu cho phan phdi lvu lwong dwoc tinh tlr tim lubng va mang dau
dwong vé phia bén phai theo huwéng chay tau.

Tan syat dam va tai doan lubng giao cét phu thudc vao goc giao gitra hai I}Jéng. Hinh 2 thé
hién hai tuyén dwong thay giao nhau va phan bo giao théng trén hai tuyén dé. So lwong hinh hoc
céc doi twong tau dadm va tai khu viwe giao cat dwoc thé hién bang cong thirc sau:

OO @
N Jordeu — ZQ'(l)Q‘(z) BAYA _1 voi 10° <|6| <170° )
7 ViV sind

Trong do, V, ; \/(V )2 4 (\% @)z _ V(l)V ) cos @ 1a van téc twong déi gitva cac phwong

tién; Di'j la dwdng kinh hinh hoc va cham dwoc tinh bang D, = DY + D, voi

L@y ® oy vy 1/2
20 Y/ oV
DY = sm9+13f2) 1-|sing—— +lBi(2) 1-|singd 21—
v, 2 v, 2 v,
LoV @ 0" VICRY 1/2
i -V i i
D® =~ _sing+= B<2) 1-|sing—— +£Bi‘2) 1-|sing—— ()
v, 2 v, 2 v,

L?)V-(Z) + Ly vo 2\ V2 v 212
D, =——2—"1 " sing+B? {1-|sing-— +B® 1| sing 21—
V, : V, V,

ij
ij ij ij
Xac suat tau i trén tuyén duéng thay 1 dam tau j trén tuyén duéng thay 2 dwoc tinh nhw sau:
, : DY
P[taui — tau jjvacham | = —— @)
ij
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Twong tw, Xxac suat tau j trén tuyén dwéong thay 2 dam tau i trén tuyén duwong thay 1 1a:
@)
P[tau j —>tauijvacham | =—— (5)
i
Tan suat dam va cla cac tau theo don vi thoi gian dwoc xac dinh bang:
A=PF;Ng ; (6)
Do thwc té 13 ca hai tau lién quan déu c6 kha ndng thue hién cac thao tac didu khién khong
phu hop, xac suét gay ra, Pc , clia va cham gitra tau véi tau nhé hon so véi xac suat cham day va
xac suéat va cham véi cac dbi twong cb dinh. Két qua nghién ctru trén ving bién Nhat Ban dwoc Fujii
[4] thwe hién da xac dinh dwoc gid tri P, =1, 2.10™ khi cac tau cét nhau.

Gia dinh ki vong xuét hién dam va hang ndm Ia A, xac suét xay ra mot vu dam va trong mot
khang thdi gian At c6 thé dwoc xac dinh bang:

P.=1-e*" ~ LAt v6i 1 >0

Vi gia thiét, tAn suat dam va la khoéng déi theo thoi gian.
3. Trwong hop tinh toan va két qua

Ap dung tinh toan tan suét dam va trong 1 nam tai khu virc giao cat c6 théng sb thdng ké nhu
Béng 1, trong do Ivu lwgng phwong tién qua lai trén doan ludng do dwoc phan bo theo phan phoi
chuan, déu vé hai bén tim luong voi luu lwvong (Q, so tau), van toc trung binh (V, m/s) va kich thuwéc
tau (chiéu dai tau Lpp, chiéu réng tau B, mét).
Béang 1. Sé liéu théng ké gia dinh phuc vu tinh todn

dam va tai khu vwee giao cat

Tau di tr hwéng Bac 1000

Tau di tr hwéng Bong 1000

Chiéu dai trung binh tau | 209 m Tuygn 2

Bé rong trung binh tau | 31,85 m o TFuyent Fuyert—®
Téc d6 trung binh tau 14,6 hai ly/gio = 7,51 m/s

Phan phéi giao théng Phan phéi chuén Tuydn 2

Goc giao cét 88,8 do

Xac suét gay hau qua 1,0 Hinh 2. So' d6 lubng giao cat

Ap dung ly thuyét da néu trén ta co:

Vi = (7,51m /)2 + (7,51m/ 5)% — 2x7,51x7,51c0588,8° =10,51m /s ;

Bij =31,85m;
12
D, = 2002791+ 200x 7,51 g9 60, 31 8511 sings,8® 2L
ij 10,51 10,51
7.51)° v
+31,8541—| sin 88,80 ——
10,51

=343,284
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M4 (2
ydoidau _ ¢ QT
! J
10000 x 10000
=3 ><343,28><10,51><_70
7,51x7,51x 360 x 24 x 3600 sin 88,8

= 2,057

Item |Cru:ussing ﬂ

Crude oil tanker | Jil products tanke

Crude oil tanker

0il products tanker

Hinh 3. Két qua tinh todn bang IWRAP MKII

Dé c6 cai nhin toan canh hon, tac gia da st dung cdng cu tinh toan IWRAP MKII dwoc phat
trién bdi Gatehouse Logistics A/S da dwoc Hiép hdi cac nha quan ly dén bién qudc té (IALA) dé xuét
[6] d& tinh toan va so sanh v&i phwong phap ly thuyét dé& xuat. Co thé thay ring, két qua thu duwoc
khi ap dung ly thuyét twong déng vé&i két qua tinh toan st dung cong cu IWRAP MKII (thé hién trong
Hinh 3). T&r d6 c6 thé khang dinh, Iy thuyét tinh toan néu trén chinh 1a co s& dé nha quan ly c6 thé
danh gia dinh lwong chinh xac dwoc mc dd nguy hiém tai khu vuwe giao cét va tlr d6 dua ra cac
bién phap dam bao an toan giao thong phu horp.
4. Két luan

Nghién ctru da dwa ra phwong phap dinh lwong xac dinh xac suéat xay ra dam va tai khu vuc
giao cét ludng dwa trén sb liéu thong ké két hop véi cac théng sé hinh hoc cla luéng va phuong tién
thay. Day 1a co s& dé tinh toan, xac dinh kha nang xay ra dam va tai cac khu vuc giao cat va trén co
s& do co thé dé xuét cac bién phap bao dam an toan giao théng va téng cwdng an toan hang hai.
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