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Phan tich danh gia xac suat xay ra dam va 
dpc tuyen luong 

I TS. TR A N OlJC PHU - Trudng Dgi hpc Hdng hdi Viet Nam 

TOM TAT: TNGT hang hai luon tiem an nhung 
hau qu^ to Ion doi voi mot truong va xa hpi, dong 
thdi danh gia rui ro hang hai cung la mpt qua trinh 
phuc tap de CO the xac dinh muc dp an toan tren 
tdng khu vyc phan tich cu the Viec h^n che TNGT 
va tang cuang an toan hang h^i luon la nhu cau 
cap thiet dot v6i cac nha qu^n ly, Tuy nhien, de 
danh gia va djnh luong chinh xac muc dp rCii ro 
tren moi tuyen hang h^i, tu dd de ra cac bien phap 
bao dam an toan hang hai dot hdi phai c6 cac phan 
tich danh gia cu the dua tren co s6 du lieu thong 
ke Trpng ky thuat, rui ro duoc xac dinh bing tich 
so cua xac suat xuat hien cua mot bien co khong 
mong mudn va h§u qua gay ra tren phuong dien 
thiet hai v6 ngudi, kinh te va moi truong Hai yeu to 
nay dong vai tro tuong duong nhau, vi v|y phuang 
phap xac dmh cac dai luong nay chinh la mau chot 
ci!ia van de Trpng bai bao, tac gta de xuat phuong 
phap xac dinh xac suat xay ra dam va, mpt trong 
nhung nguyen nhan phd bien gay ra TNGT hang 
hit, tren mot doan luong chay tau dua tren so lieu 
thong ke ket hop vol cac thong so hinh hpc cua 
luong va phuong tien thuy 

TL/ KHOA: Phuong tien thuy, dot dau, va cham, an 
toan hang hai 

ABSTRACT: Maritime traffic accidents always 
cause serious consequences for society and 
envirpnment, also navigational 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 
mantime authorities However, to qualitative assess 
risk level exactly of each navigation channel, it is 
required detail analyze from statistical database 
Among engineers risk is defined as a prpduct of 
probability of occurrence of an undesired event 
and the expected consequences m terms of 
human, economic and environmental loss. These 
two components are equally important; therefore 
appropriate estimation of these values is a matter 
of great significance This paper deals with one of 
these two components: the probability of vessels' 
collision assessment, which is one of the most 

popular kind of maritime traffic accidents, on 
a navigational channel based on statistical and 
geometncal data of channels and vessels. 

KEYWORDS' Vessel, head on, overtaking, collision, 
mantime safety. 

I .DATVAND^ 

b)-Nam 2011 

Hinh 1.1: Thdng ki tai nan hing hii trong hai nam 2010-2011 

Tat nan la nguyen nhan chu yeu dan den mat an 
toan giao thdng hang hai [1]. Theo sd lieu thdng ke cua 
Cue Hang h i i Viet Nam, td nam 2010 den het nam 2017 
da ed tren 200 vu tai nan x iy ra, trong do nam 2010 ed43 
vu tai nan hang h i i , nam 2011 ed 60 vu, nam 2013 cd 30 
vy, nam 2014 cd 16vu, nam 2015 cd 23 vy, nam 2016 cd 
21 vy va 10 th ing dau nam 2017 cd 19 vu. Cu the, theo 
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bao eao thdng ke tai nan hang hat nam 2011 [2], trong hai 
nam 2010 va 2011, sd vu tai nan dam va tang td24 len 30 
vy;sd vy tat nan va cham tang td 02 len 14vy;s6 vu tai 
nan mac can giam 02 xudng edn 6 vy vao nam 2011; so 
vu tai nan chim dam tau giam td 12 xudng cdn 7 vy; sd vy 
chay tang td khdng xay ra vao nam 2010 len 01 vy trong 
nam 2011; sd vy tai nan khic cung xuat hien 02 vy vao 
nam 2011 sovdiOvy nam 2010. Nhin vao sd \\eu tif Hinh 
1.1 ed the thay r ing, sd vu tai nan do dam va ludn ehtem 
mdt ti le Idn nhat, tren 50% trong cac vy tai nan hang hat 
va eho thay, day chinh la rui ro Idn nhat xay ra trong hoat 
ddng hang hai. Chinh vi vay trong nghien cdu nay, tac 
gii de xuat phdong phap xie djnh xie suat x iy ra dam va 
tren tuyen ludng hang hai va lam tien de cho cae ed quan 
quan ly ludng hang hai cd the tham khao danh gia dddc 
mde dd an toan cua tdng doan ludng eu the va td dd de 
ra ddoc cae gtai phap nang eao ATGT hang hai eho tdng 
khu vdc do. 

2.CC(SdLYTHUYET 
Tif nam 1974, Fujii va cic cpng sd [3] va MacDuff [4] 

da dda ra each thdc tiep can mdt cich cd he thdng va dda 
tren rui ro de phan tieh va cham va mac can. Cae nghien 
edu dda ra xie suat cua tai nan nhd la ket qua cua xie 
suat hinh hoe ttjy thudc vao phan phdi Idu idqng tau tren 
luong va xie suat nhan qua nay phy thudc vao cie yeu to 
nhd kha nang hien thj, Idi, sai sdt cua eon ngddi... 

P = P.P^ (1) 
Trong do:P-Xac suat xiy ra tai nan; P - Xac suat hinh 

hoe, xie suat ma trong cac trddng hdp tai nan se xua't hien 
neu khdng cd hanh vi dieu ddng; P - Xac suat hau qua hay 
la xac suat mat kiem soat trong viee tranh tat nan. 

IVlacDuff da nghien cdu eie tai nan mac can va dam 
va deo bten Dover va dda ra tinh toan dng dung Iy thuyet 
xae suat cho c i hai trddng hdp dam va va mac can. Xac 
suat dddc tinh to in bang cich gia djnh tat ca cae phddng 
tien thtjy phan bd ngau nhien tren luong ehay tau. Sd 
dung mot each tiep can tddng td nhd MacDuff, Fujti va 
cae edng sd da dda ra mdt dai Idqng xae suat mat dieu 
ddng tren eo sd thdng ke dda tren sd lieu thdng ke mac 
can eho mdt sd eo bien Nhat Bin. 

Diem ehung cilia ea hai nghien edu nay la deu 
gia dinh rang eae tau phan bd ngau nhien tren tuyen 
du'dng thijy xem xet. Theo khia canh dd, xac suat mat 
kiem soit ddoc dda ra bdi hai nghien edu nay phu 
thuoc vao gia djnh nay. Do dd, trong trddng hop thdc 
tecLiatuyengiaothdngdddng thuy, xae suat mat kiem 
soat ed the thay ddi theo. 

liu diem eua each tiep can ddoc de xua't bdi IVlacDuff 
va Fujii la sd don gian va tinh ben vdng lien quan. Tuy 
nhien, day eung la mdt han ehe vi xae suat nhan qua 
dddc xac dinh khdng the sd dung trdc tiep neu eae md 
hinh day diJ hdn dddc i p dyng cho sd phan bd hinh hoe 
cua cac phddng tien thuy. Tuy nhien, hat nghien edu cung 
cap mdt khudn mau thieh hop cho md hinh rui ro chung 
de dinh gia tan suat eua eae tai nan mac can va va cham 
va chung cung cap cae quy ehuan ed g i i tri eho thdtd dd 
Idn eua xie suat nhan qu i . 

2.1 .Tan suat dam va 
Dam va cd the dddc chia thanh hai loai: 
- Dam va doe theo tuyen ludng, tde la dam va do 

vddt nhau hoae dam va ddi dau; 
- Dam va khi hai tuyen dddng thtjy giao eat nhau 

hoae sap nhap d mdt doan cong. 

^ 

_ ^ i 
Hinh 2.1: Xae dinh hi so'/i va phan bdgiao thing 

Quy trinh de tinh toan so lddng eie vu d im va, jV .̂, eho 
hai dang va cham neu tren la khac nhau bdi sd lUdng hinh 
hoe eua eae dot tddng dam va eua dang thd nhat dda tren 
sd phan bd doc theo tuyen dddng thuy trong khi trddng 
hdp thd hat la phan bo doe lap tren tuyen. Trong nghien 
cdu nay, t ie g i i tap trung nghien cdu eho trddng hdp thd 
nhat de dde tinh xae suat dam va doe tuyen ludng thang. 
Dya tren Hinh 2.1, eo the thay rang xae sua't phin bd tuyen 
chay tau eua hai tau tren ludng cd sd giao thoa phy thude 
vao sd phan bd vj tridoctuyen khi tau hang hi i ; vdi gia tri p 
cang Idn thi xae sua't xiy ra dam va eang nhd. 

2.2. Dam va doc tuyen luong 
Dam va dqc tuyen ludng phy thude vao eie yeu td sau: 
- Chieu dat tuyen ludng L ,̂; 
- Lull Iddng giao thdng hay sd ehuyen trong mdt don 

vi thdt gian eho tdng ehung loat va kieh thdde tau, g / " , g'^' 
theo mdi hddng {1) va (2} va tde do etja ehung, V^'> va F<̂ ' 

- Phan phdi xae suat hinh hpc,Jj'''(y) vaf-^y) ctia 
phan bd giao thdng dqc tuyen. Sd phan bd nay ddde 
xae djnh tddng trdng bang phan phdi chuan nhdng ve 
nguyen tae cd the sd dyng bat ky dang nao. Quy ddc ky 
hieu cho phan phdi ldu lddng duac tinh tdt tm luong va 
mang dau dddng ve phia ben phal theo hddng chay tau. 

Trong trddng hop dam va ddi dau, sd Idqng hinh 
hoc eae ddi tddng tau dam va dpe theo tuyen ludng theo 
hddng (1) va (2) cd the bieu dien: 

•LUPS- J/(1)J/I2> (a'"e/ (2) 

Trongdd:V^ = F'''-)-r'^'-Van tde tddng ddi giQa cie 
phddng tien; p ™ " - Xae suat dam va khi hai tau ddi dau 
nhau va ddde xie dinh nhd sau: 

0.., y, 2 •"' 2 -"' 2 -̂^ 2 J 

g„-«„ - o - V i i 

Vdi 0(x) la ham phan phdi xae suat chuan, p^ = p^^'' 
+/(/-' lit khoang each hang hai trung binh gida hai tuy^'n 
chay tau, ff, =.prfH^ la dp Ieeh tieu chuan cua phan 
phdi ddng thdi va T,^^~^ la be rdng trung binh cija tau. 

Trong trddng hop va cham do vddt nhau, K = V^" 
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+P^', K > 0 la van tdc tdong ddi gida cac phdong tien; 
p^ = //_'^'-//^'^';xae suat dam va do vddt nhau Pj""' eua 
hai tau ddde xae dinh nhd sau: 

-\-p\y^"-yf"<- ' \ (4) pz'^^W'-'^>''' 

3. TRUdNG HOP TI'NH TOAN VA KET QUA 
Gii sdtren mdt tuyen chay tau cd ehieu dai 35km, 

thdng sd cu the nhd Bdng 3.1, trong do theo sd li^u thdng 
ke, Idu Idqng phuong tien qua lai tren doan ludng do ddoc 
phan bo theo phan phdi ehuan, deu ve hai ben tim ludng 
vdi Idu lddng (Q, sd tau), van tdc trung binh (V, m/s) va 
kfeh thdde tau (chieu dai tau Lpp, ehieu rdng tau B, met). 

Bing 3.7. Trudng hpp va cham ddi dau 

Crw^u dk\ tuyen 

LiAi t i iong tau moi chi^u 

Chieu d^i t rung binti t^u 

Be rong t rung btnhi tau 

T o c d f l t m n g binh tau 

Phan phfii giao thong 

Vl tr i t i ung binh t inh tCr t im t u y i n 

0 6 lech t l ^u chu in 

Hii6r*\knt\u)i 

35km 

10000 

214m 

33 4m 

14 7 h i l l y 

Phan phoi c h u i n 

3D0m 

150m 

1.0 

\ r 1 

A 
D^ tinh toan, ta ap dyng ly thuyet da dda ra va ddng 

thdi so sanh vdi ket qu i sddyng cdng cu tinh to in IWRAP 
JVIKII dddc phi t tnen bdi Gatehouse Logistics A/S da dddc 
lALAde xuat [5,6]. 

Overtaking 

HeadOn 

Crossing 

l̂ lerging 

Bend 

0 

70.5202 

0 

0 

0 

Hinh 3.1: Ket qui tinh toan bang IWRAP MKII 

Ap dyng ly thuyet da neu tren ta cd: 
^., =,/(<^;'*) +<<"> ' = i / ]50 ' + l50' =2l2.1m;B,, , = 3 

rt ^ = 300/M + 300m ^ 600m 

= 33046^^0.00237 — 

^{Q^Qr) 

= ili(-2 67) - <D (2 99) = 0,00237 

[ [ (360"24J;36IKI) 'J 

Ket qua tinh toan cho thay, gida ly thuyet va sddyng 
edng ey IWRAP MKII eho ket qu i tddng ddng. Chi tiet ket 
qua tinh toan bang IWRAP IVIKII ddde the hien trong Hinh 
3.1 tuong duong vdi ket qu i tinh toan sd dung cdng 
thdc ly thuyet da dUa ra. Ket qu i tinh toan vdi trudng 
hop va cham do vddt nhau cung cho thay sdtuong ddng 
gtda hai trudng hop tinh toan b ing ly thuyet de xuat va 
sddung edng cu IWRAP MKII. 

Ap dung tuong tdcho trddng hop ludng phde tap 
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hdn vdi cac thdng so gia djnh nhu sau: Doan ludng cd 
chieu dai 890m, be rdng ludng 1 SOm.TTieo sd lieu thdng 
ki, ldu luqng phuong tien qua lai tren doan ludng dd 
duqc phan bd theo phan phdi chuan vdi ItAi lddng (Q, 
tau), van tdc trung binh (V, m/s) va kich thUdc t i u (chi4u 
dai t i u L , chi^u rdng t i u B, met) theo Bdng 3.2. 

Bing 3.2. Sdluong (Q, tau), van tdc (V m/s) vi kich thude tau 
(L^ B, met) thong qua mpt chliu tuyin Iu6ng 

Ap dung ly thuyet tfnh toan ket hdp vdi sd dung 
cdng ey tinh toan IWRAP MKII vao hai trddng hdp va 
cham ddi dau va va cham do vddt tren tuyen cho tdng 
ddi tdOng tau tinh toan, ta ed the thu dUdc ket qua tfnh 
to in the hien lan luqt trong 6d/ig3.3 va Bdng3.4. 

Bing 3.3. Xie suit xiy ra va cham ddi diu 
cho tdng loai phuong tiin 

liii;^*^^ 

Tins 

^ " w 
TtUlllu 

<!hil COWW 
TWMCh TXiJitni., 4ii.f| 

Bing 3.4. Xac suat xiy ra va cham do vupt nhau 
cho tdng loai phuong din 

^^ î̂ ir^* '̂̂ !̂  l i u ^ lUnhpUn. chd cJlhtr 
TluMd, ™"i'"" T<™, 

, . ,«« -.1,=^ 

Dua tren ket qu i tinh to in xie suat xay ra dam va tren 
tuyen luong, nha quin ly cd the xac djnh cie vi trt ed khi 
ning xay ra TNGT ^inh lddng dupe mUc dd nguy hiem de 
td dd de xuat cac bien phap d i m b io an toan cung nhd 
dua ra bien phap tinh to in thiet ke ludng ehay tau phd hc^. 
Day la yeu to quan trqng gdp phan nang eao hieu qui edng 
tac d im b io ATGT hang hi i . 

4. KET LUAN 

Nghien cdu da de xuat phuong ph ip xac dinh xac 
suat xay ra dam va do ddi dau v i do vddt tren mdt doan 
ludng. Day la ed sd de tinh to in , thiet ke, lua chon thdng 
sd chuan t ie ludng va ddng thdi han che TNGT va tang 
eddng an toan h ing hai. Tren cd sd ket qu i cua nghien 
cdu nay, nha quin ly hang h i i cd the xem xet lua ehqn 
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eae thdng so ky thuat tuyen ludng ehay tau cung nhdxac 
^nh cac vj tri cd kh i nang xiy ra riji ro hang hit de cd cic 
bten phap kiem soit han cheTNGT 
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