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Phan tich danh gid xac sudt xay ra dam va

doc tuyén ludng

R TS.TRAN BUC PHU - Trudng Dai hoc Hang hai Viét Nam

TOM TAT: TNGT hang hai lubn tiém 3n nhing
hau qud to 1on 61 vén mdi truong va x& hél, déng
thai danh gia rdi ro hang hai cang la mét qua trinh
phuc tap dé cé thé xac dinh muc dé an toan trén
tng khu vye phan tich cu thd Viéc han ché TNGT
va tang cudng an toan hang hai tudn 1& nhu cdu
cdp thiét déi vér cac nha quan ly. Tuy nhién, dé
danh gia va dinh lugng chinh xac mic dé rli ro
trén m&i tuyén hang hai, tir d6 dé ra cac bién phap
bao dadm an toan hang hai do1 hdi phdi ¢o cac phan
tich danh gia cy thé dus trén co s& di liéu thdng
ké Trong ky thuat, réi ro duoe xac dinh bing tich
56 cla xdc sudt xudt hién cua mét bign cd khang
mong mudn va hu qud gay ra 1rén phuong dién
thigt hai vé ngudn, kinh 1& vé mé1 truang Hai yéu 16

nay dong vai tro tuong duong nhau, vi vay phuong
phap xac dinh cac dai luong ndy chinh 1a m3u chét
clavan dé Trong bai bao, tic gid dé xudt phuong
phap xac dinh xac suft xdy ra dam va, mét trong
nhing nguyén nhan phd bién gy ra TNGT hang
ha, trén mét doan ludng chay tau dua trén sd lidu
thdng ké két hop vén cac théng sé hinh hoc cua
ludng va phuong hén thdy

TU KHOA: Phuong tién thly, déi dau, va cham, an
I te3n hang har

ABSTRACT: Mantime fraffic accidents  always
cause senocus consequences for society and
environment, also nawigational risk assessment is
a complex process, which aims to determine the
level of safety over the analyzed area. Reducing
numbers of traffic accident and increasing maritime

safety are always the most important objective for
manhme authonities However, to qualitative assess
nsk level exactly of each mavigation channel, it 1s
required detail analyze from statstical database
Among engineers nisk i1s defined as a product of
probability of occurrence of an undesired event
|| and the expected consequences n terms of
human, economic and environmental loss. These
two components are equally important; therefore
appropriate eshmation of these values 1s a mater
| of great significance This paper deals with one of
these two components: the probability of vessels’

Ill collision assessment, which I1s one of the most
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popular kind of maritime traffic accidents, on
a navigational channel based on sfatistical and
geometrcal data of channels and vessels.

KEYWORDS: Vessel, head on, overtaking, collision,
marihme safety.
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Hinh 1.1: Thang ké tal nan hang hi trong hal n3m 2010 - 2011

Tai nan 13 nguyén nhan chl yéu dan dén mét an
toan giao thong hang hai [1]. Theo s6 liéu théng ké cia
Cuc Hang hai Viét Nam, tir ndm 2010 dén hét nam 2017
da c6 trén 200 vu tai nan xay ra, trong dé nam 2010 c6 43
vu tai nan hang hai, nadm 2011 ¢4 60 vu, ndm 2013 ¢6 30
vy, ndm 2014 ¢6 16 vu, ndm 2015 ¢6 23 vy, ndm 2016 6
21 vy va 10 théng ddu ndm 2017 ¢6 19 vy. Cu thé, theo
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béo cao thdng ké tai nan hang hai nam 2011 [2), trong hai
n3m 2010 va 2011, 53 vu tai nan dam va tang tir 24 1én 30
vu; 56 vu tai nan va cham tang tur 02 lén 14 vy; s6 vu tai
nan mac can gidm 02 xudng con 6 vu vao nam 2011; s6
vy tai nan chim dam tau gidm tir 12 xudng con 7 vy; s6 vu
chéy tang tir khéng xay ra vao ndm 2010 1én 01 vu trong
nam 2011; s6 vu tai nan khac cGng xuat hién 02 vu vao
nam 2011 50 vé1 0 vy ndm 2010. Nhin vao sé lidu ti Hinh
1.1 ¢6 thé thdy rdng, s6 vu tai nan do dam va luén chiém
mot ti 1é 16n nhat, trén 50% trong cac vu tai nan hang hai
v cho thdy, day chinh 13 rUi ro 1dn nhét xay ra trong hoat
dong hang hai. Chinh VI vay trong nghién ciu nay, tac
gi4 dé xuat phuong phap xac dinh xac suat xay ra dam va
trén tuyén luéng hang hai va 1dm tién dé cho cac co quan
quan ly ludng hang hai cé thé tham khio danh gia duoc
mUc 3 an toan cua timg doan ludng cu thé va tir d6 dé
ra duoc cac gidi phap ndng cao ATGT hang héi cho timg
khu vyc d6.

2.COSOLY THUYET

Tl ndm 1974, Fujii va cac cong su (3] va MacDuff [4]
3 dua ra céch thuc tiép can mot cach ¢6 hé thdng va dua
trén rlii ro d€ phan tich va cham va méc can. Céc nghién
ciu dua ra xac sudt cta tai nan nhu la két qua cla xac
sudt hinh hoc tuy thudc vao phan phéi luu lugng tau trén
ludng va xc sudt nhan qua nay phu thudc vao cac yéu té
nhu khd nang hién thi, 16}, sai sét ca con ngudi. ..

P=P.P, m

Trongdé P-Xéc sudt xay ra tai nan; P, -Xac suat hinh
hoc, xac sudt ma trong cac trudng hop tai nan & xudt hién
néukhong cé hanh vi diéu dong; P, - Xac sudt hdu qua hay
ta xdc sust mat kiém sodt trong viéc tranh tai nan.

MacDuff d3 nghién clfu cdc tai nan mac can va dam
va & eo bién Dover va dua ra tinh toan ing dung ly thuyét
xac sudt cho ca hai trudng hop dam va va mic can. Xac
sudt duc tinh todn bing cach gia dinh tat ca cac phuong
tién thily phan b8 ngdu nhién trén ludng chay tau. St
dung mét cach ti€p can tuong tu nhu MacDuff, Fuyi va
Cac cong sy d3 dua ra mot dai lugng xac sudt mat diéu
dong trén co s& théng ké dya trén s6 liéu thong ké méc
can cho mét $6 eo bién Nhat Ban.

Diém chung cla ca hai nghién cdu nay la déu
gid dinh réng céc tu phan bd ngdu nhién trén tuyén
duang thiy xem xét. Theo khia canh d6, xac suat mat
kiém so4t Gugc dua ra bdi hai nghién ciu nay phu
thugc vao gia dinh ndy. Do d6, trong trudng hap thuc
1€ clia tuyén giao théng dudng thiy, xac suat mat kiém
s0dt c6 thé thay dai theo.

Uu diém ctia cach tiép can dugc dé xut bdi MacDuff
va Fujii Ja sy don gian va tinh bén ving lién quan. Tuy
nhién, day cing ta mét han ché vi xdc sudt nhan qua
duge x4c dinh khang thé st dung tryc tiép néu céc méd
hinh ddy @0 hon duoc &p dung cho sy phan bé hinh hoc
cliacac phuang tién thiy. Tuy nhién, hai nghién ctu cung
cdp mdt khudn mau thich hop cho mé hinh rdi ro chung
dé danh gid t&n sust cia cAc tai nan mAc can va va cham
va chiing cung cap cac quy chudn c6 gid tri cho thi ty do
16n clia x4c suat nhéan qua.
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2.1.Tan sudt dam va

Dam va c6 thé dugc chia thanh hai loai:

- Bam va doc theo tuyén luéng, tuc 13 ddm va do
vugt nhau hogc dam va déi dau;

- Dam va khi hai tuyén duding thiy giao cit nhau
hoéc sép nhap & mot doan cong.

D,A____J_

Hinh 2.1: X3¢ djnh hé s6u va phén b giao théng

Quy trinh dé tinh toan s& lugng cc vu dam va, N, cho
hai dang va cham néu trén 13 khéc nhau bdi s6 luong hinh
hoc cla cac d8) tuong dam va cua dang thir nhat dya trén
sy phan bd doc theo tuyén dudng thuy trong khi trudng
hop thi hai 3 phan bd doc 1ap trén tuyén. Trong nghién
cUu nay, tac gia tap trung nghién ciu cho trudng hgp tha
nhét @& udc tinh xac sust dam va doc tuyén luéng thang.
Dua trén Hinh 2,1, ¢6 thé théy réing xac suat phan bé tuyén
chay tau clia hai tau trén lung 6 sy giao thoa phu thudc
Va0 sy phan bé vi tri dgc tuyén khi tau hang hai; véi gia tri
cang 16n thi xac suat xay ra dam va cang nho.

2.2. Bam va doc tuyén luéng

Damva doc tuyén luéng phy thude vao cic yéu td sau:

- Chiéu dar tuyén ludng L;

- Luu luong giao thong hay s3 chuyén trong mét don
vi thén glan cho timg chiing loai va kich thuéc tau, O, Qm
theo mBi hudng (1) va (2) va téc 8¢ clia ching, V™ va Vm

- Phén phdi xac suit hinh hoc, /*(y) va j"”()) cua
phan bd giao théng doc tuyén. Sy phan b8 néy dudc
x4c dinh tuong trung bing phan phéi chuan nhung vé
nguyén tac ¢é thé sir dung bat ky dang nao. Quy udc ky
hiéu cho phan phéiluu lugng dugc tinh tis tim luéng va
mang dau duong vé phia bén phi theo huéng chay tau.

Trong trudng hgp ddm va d8i ddu, sd lugng hinh
hoc céc d8i tuang tau dam va doc theo tuyén ludng theo
huéng (1) va (2) cb thé biéu dién:
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Trong d6: V., = V‘“' +V® -Van t6¢ tuong d6i gida cac
phuang tién; P - Xac sudt dam va khi hai tau d6i dau
nhau va dugc xac dinh nhusau-
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V&i @(x) 13 ham phan phéi xac suat chudn, H,=ul
+u 13 khoang cach hang hai trung binh gilta hai tuyen
chay tau, o, =@y +()" [a @6 léch tiéu chudn cva phan
phéi déng théivaz -~ z" - 13 bé rdng trung binh cla tau.

Trong trung hop va cham do vugt nhau, ¥, = /"
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+V0, V> 0 la van téc Wwong d6i gidla cac phuong tién;
u, = p - p V) xac sudt dam va do vuot nhau P cla
hai tau duogc xac dinh nhu sau:

oy g
_P[}‘u. s ;B ]J[,-,'"-

3. TRUONG HOP TINH TOAN VA KET QUA

Gia s/ trén mét tuyén chay tdu o chiéu dai 35km,
thong s6 cu thé nhu Bdng 3.1, trong 86 theo 56 liéu théng
k&, luu tugng phuang tién qua lai trén doan ludng d6 dugc
phan bé theo phan phéi chudn, déu vé hai bén tim luéng
véi tuu lugng (Q. 8 tau), van tée trung binh (V, m/s) va
kich thude tau { chiéu dai tau Lpp, chiéu rdng tau B, mét).
Béng 3.1. Tréng hop va cham dél dsu

BY4BY
_T/] (4)
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Détinh todn, ta 3p dung ly thuyét da dua rava ddng
thsi so sdnh véi két qua strdung cong cu tinh toan IWRAP
MKIl duac phat trién béi Gatehouse Logistics A/S da dudc
IALA @é xuat [5,6].
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Hinh 3.1: K&t qué tinh todn bing IWRAP MKl

Ap dung ly thuyét dé néu tréntacé:
o, = J(a,‘"r‘ (o) = 15074150 = 212.1m; B.,, = 33.4m;
1, = 300m + 300m = 600m
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Két qua tinh toan cho thiy, gitia ly thuyét va s¢ dung
cong cu IWRAP MKII cho két qua tuong déng. Chi tiét két
qua tinh todn bang IWRAP MKII dugc thé hién trong Hinh
3.1 tuong duong vai két qua tinh toan sir dung cong
thifc ly thuyét da dua ra. Két qua tinh todn véi trusng
hap va cham do vugt nhau ciing cho thdy sy tuong déng
gida hai trudng hap tinh toan béng ly thuyét dé xuat va
su dung cong cu IWRAP MKIl,

Ap dung tuong ty cho truang hop ludng phic tap
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hon véi cac thang s gia dinh nhu sau: Doan luéng 6
chiéu dai 890m, bé réng luéng 150m. Theo 56 liéu théng
ké, luu lugng phuong tién qua lai trén doan luéng A6
dugc phan b6 theo phan phdi chuan véi luu lugng (Q
tauw), van tc trung binh (V, m/s) va kich thudc tau (chidu
daitau L, chiéu rong tau B, mét) theo Bdng 3.2.

Bing 3.2. 56 upng (Q, t3u), van t5¢ (\ m/s) v3 kich thutt By
(L,, B. mét) thong qua mot chiéu tuyén lubng
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Ap dung ly thuyét tinh todn két hgp vdi sty dung
c6ng cu tinh toan IWRAP MKH vao hai truéng hop va
cham d6i ddu va va cham do vugt trén tuyén cho ting
d6i tuong tau tinh toan, ta c6 thé thu dugc két qua tinh
toan thé hién 14n luot trong Bdng 3.3 va Bdng 3.4.

Bing 3.3. Xéc suat xdy ra va cham déi déu
cho timg loai phuong tién
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Bang 3.4. Xéc sudt xdy ra va cham do vuot nhau
cho timg loai phuong tién
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Dufa trén két qua tinh todn xac suat xay ra dam va trén
tuyén ludng, nha quan ly c6 thé xac dinh cac vi tri 6 kha
nang xdy ra TNGT, dinh lugng dugc muc do nguy hiém &
tr d6 dé xudt cdc bién phap dam bao an toan cing nhu
dua ra bién phap tinh toan thiét ké luéng chay tau phis hop.
Daéy I3 yéu t6 quan trong gdp phin nang cac hiéu qué cong
tac @am bao ATGT hang hai.

4.KETLUAN

Nghién cifu da @é xuit phuong phap xac dinh xéc
sudt xdy ra dam va do d6i dau va do vugr trén mot doan
lubng. Day 13 ca s6 dé tinh todn, thiét k&, Iya chon thong
6 chuan tac ludng va déng thai han ché TNGT va ting
cudng an toan hang hai. Trén co s& két qua cha nghién
«lu nay, nha quén Iy hang hai ¢6 thé xem xét Iya chon
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cacthong s6 ky thuat tuyén ludng chay tau ciing nhu xac
dinh cAc vitri ¢6 kha nang xdy ra rdi ro hang hai dé co cac
bién phép kiém so0at han ché TNGT.
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