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Tom tit

Vdn tai dirong thity ngi dia dong vai tré chii chot
trong hé thong vén tai hang hda cua cua Viét Nam.
Tuy nhién, nhiéu tuyén vdn tai dwong thiy c6 cau
va cdc cong trinh khic bdc qua cé kich thwéc
khoang théng thuyén han ché, nhiéu doan cua gdt.
Pé dam bdo phét trién van tai dwong thiy beén
vitng doi hoi phai dam bdo an toan giao théng
ciing nhw han ché tinh trgng tai ngn trén toan
tuyén duwong thiy. Bai béo nady nghién ciu xac
dinh cdc diém tiém dn tai ngn giao thdng doi Voi
treong hop tuyén dwong thiy c6 mét trong céc
kich thuéc luong thuc té nhé hon tri s6 i thiéu
cua cap ky thugt dya trén izng dung phan tich di
lieu sir dung Hé thong thong tin dia ly (GIS).

Til: khég: Tiii Nan giao thong, dwong thuy ngi dia,
diém tiéem an tai ngn giao théng, an toan dwong
thuy, an toan giao thong.

Abstract

Inland waterway transport (IWT) has been
playing a key role in Vietnam's freight transport
system. IWT transport routes are often affected by
hydro-meteorological  characteristics,  some
routes have bridges and other structures crossing
with limited navigational clearances, many sharp/
sudden turns and river bank encroachment. The
development of waterways traffic requires
improving traffic safety and reducing accidents on
the entire waterway. This paper focuses on
identifying potential points of traffic accidents in
the case of IWT route with one of the actual flow
sizes smaller than the minimum value of the
technical level based on data analysis application
using the Geographic information systems (GIS).

Keywords: Traffic accidents, inland waterways,
potential traffic accidents, waterway safety.

1. Giéi thiéu chung

Van tai duong thay noi dia (duong thay) l1a mét
thanh t6 chu chét trong hé théng van tai hang hoéa cua

Viét Nam va dam nhan khoang 20% luu lugng hang
hoa trong nudc (tinh theo tan-km) & Viét Nam [1]. Ty
trong van tai hang hda mdi nam ctia duong thiy da gia
tang va hién tai dang dong gop 16n hon trong tong khoi
luong luan chuyén, cu thé 1a trong giai doan tir nim
2010 dén nam 2016, da tang 47% tir 144,2 triéu tan
lén 212,5 triéu tan [1]. Sé liéu du béo cho thdy, trong
20 nam t6i, van tai duong thily s& tiép tuc tang truong
hang nam khoang 3,3% tinh theo tan va 3,7% tinh theo
don vi tin-km [2].

Tinh trén toan lanh thd Viét Nam, nudc ta co
khoang hon 2.300 con song va kénh dao vdi tong
chiéu dai khoang 220.000km; trong d6, da quan 1y va
van hanh khoang 7% (15.436km) [2]. Céc tuyén
duong thuy duoc phan loai theo cac chi tiéu k¥ thuat
va cap duong thuy [3]. Tuy nhién, van con ton tai
nhiéu tuyén van tai duong thiy c6 cau va cac cong
trinh khéc bic qua véi kich thudc khoang théng
thuyén han ché, nhiéu doan cua gat hoic xay ra tinh
trang bo sdng bi 1an chiém dé 1am nha 6.

Sy phét trién cua van tai duong thay doi hoi phai
dam bao an toan giao thong ciing nhu han ché tinh
trang tai nan trén toan tuyén duong thay. Tai nan giao
thong duong thuy thuong c6 dién bién phuc tap, gay
hau qua nghiém trong. Pac biét, tai cac vi tri cau
duong bo, duong sat, véi kich thuéc khoang théng
thuyén nho va 1a diém den, diém tiém 4n tai nan giao
théng trong mua bao, I hoac trong vi tri c6 dong chay
khong 6n dinh véi luu téc dong chay l6n.

Diém tiém 4n tai nan giao thdng duong thay 1a mot
vi tri; mot doan ludng hoac khu vuc giao cit ma tai d6
cd nguy co xay ra tai nan giao théng. Viéc xac dinh va
xir ly vi tri nguy hiém trén duong thily noi dia, diém
tiém an tai nan giao théng da duoc quy dinh cho cac
truong hop sau [4]:

1. Mot trong céc kich thude ludng thyc té nho hon
tri s6 tbi thiéu cua cap ky thuat twong ng theo quy
dinh (chiéu sau, bé rong, béan kinh cong) tai cac bai da
ngam, bai can, doan can va vt chuéng ngai.

2. Mot trong cac kich thuéc: khdu do khoang
thdng thuyén, chiéu cao tinh khong, chiéu sau tai vi tri
cau va cong trinh khac trén séng, kénh nho hon tri s6
thap nhét cua cap k¥ thuat tuong tng theo quy dinh.
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3. Dong chay xién so véi tru cau, khoang théng
thuyén.

4. Dong chay xiét, xody, tam nhin han ché.

5. Khu vic giao cit giira cac tuyén duong thiy noi
dia hoac tuyén ludng hang hai, ving nuéc cang bién
c6 tam nhin han ché.

Hé thong thong tin dia ly (GIS) 1a mot cong cu hiru
hiéu trong viéc thu thap, quan ly va phan tich dix liéu
dia ly bao gom ca dir liéu khéng gian va phi khong
gian. GIS di duoc ing dung trong nhiéu linh vuc khoa
hoc kh&c nhau tir giam sat méi trueong, quan ly tai
nguyén thién nhién, quy hoach va quan 1y d6 thi dén
cac linh vyc quan su, qudc phong. Trong linh vyc
duong thuy, GIS dugc tng dung vao quan 1y co s¢ ha
tang, quan |y hé théng béo hiéu duong thay, du bao 1a
lut va giam sat an toan giao thong [6]. Trong GIS, do
chinh xac cua dir liéu s dung chinh 13 yéu t§ quyét
dinh mic d6 an khop cua thdng tin trén ban dd so voi
céc thuc thé trong thé gisi thuc. Vi vay, khi tng dung
GIS trong phan tich dit liéu, nguoi thyc hién can dam
bao thu thap dir liéu tir nhitng ngudn dir liéu chat
luong, c6 do tin cay cao va kiém soat cac 16i ¢d thé co
trong tap dir liéu hodc ban db.

Tinh toan, xac dinh kha nang dam va tai khu vuc
giao cit ludng da duoc tac gia thyc hién trong nghién
ctu trude do [5], bai bao nay tap trung nghién ciru xac
dinh cac diém tiém 4n tai nan giao théng ddi voi
trudng hop ¢6 mot trong cac kich thuéc ludng thyc té
nhé hon tri s ti thiéu cua cap ky thuat duong thuy
dua trén (tng dung k¥ thuat phan tich di liéu trén GIS.
2. Co s nghién cuu
2.1. Céc yéu té anh hwong téi giao thong van
tdi thay

Hoat dong van tai duong thuy chiu anh huang 16n
boi yéu té thiry vin, dia hinh, dia chét tuyén ludng,
céc két cAu ha tang duong thuy va luu lwong van tai.

Céc yéu t6 thity van tac dong dén van tai duong
thiry bao gdm muc nuéc, toe d6 dong chay, cac yéu to
bién d6i khi hau va nuéc bién dang ciing nhu luu
lwong nudc xa tir cac hd chira nudc tai thwong ngudn
va dap thay dién. Cac s6 liéu lién quan dén yéu té thuy
van thuong dugc tong hop tir cac nguon khac nhau,
bao gém: Muc nudc, tc do dong chay mit tai khu vuc,
thong ké lugng mua, bio, 1 ¢6 thé thu thap mot phan
tai tram quan ly duong thuy noi dia va trung tdm khi
tuong thuy van.

Céc thong s6 dia hinh nhu bé rong, chiéu sau luong
thyc té va cap k¥ thuat duong thity noi dia cling 14 yéu
t6 anh huong I6n dén tinh an toan trong qua trinh van

tai duong thiy. Bé phuc vu cho nghién ciru xac dinh
cac diém tiém 4n nguy co tai nan giao thdng, s6 liéu
can ¢6 bao gom: Binh db ludng, sb liéu d¢ sau ludng,
thong bao ludng.

Céc két cau ha tang duong thuy ciing anh huong
dang ké dén hoat dong van tai duong thiy bai quy mo
cong trinh, vi tri cia cdng trinh c6 thé gay anh huong
dén hoat dong giao théng tai cac khu vuc 1an can. Tuy
nhién, viéc danh gia cy thé anh huong nay doi hoi phai
¢6 nhiing s liéu théng ké cu thé, chi tiét dya trén viéc
guan sat trong thoi gian dai.

Céc yéu t6 lién quan dén hoat dong giao thong van
tai bao gom: luu lugng phuong tién van tai, kich thudc
doi tau, loai phuong tién va sb vu tai nan giao thong
xay ra tai khu vuc cling dong vai tro quan trong trong
xac dinh nguy co tai nan giao thdng cia phuong tién
thiy tai tirng khu vuc cy thé.

Trong pham vi bai bao nay, tac gia chi tp trung sir
dung dit liéu dia hinh va sé liéu thay vin dé phan tich
xac dinh cac vi tri tiém 4n nguy co tai nan giao théng
duong thuy.

2.2. Phwong phdp xdc dinh vi tri tiém dn nguy
co tai ngn giao thong dwong thary

Nghién ciru xac dinh cac diém tiém an tai nan
giao thong trén tuyén duong thuy ¢ day tap trung
vao phan tich dit liéu khong gian va xac dinh cac vi
tri trén tuyén ludng duong thuy co kich thuéc ludng
thuc t& nho hon tri sé téi thiéu cua cap ky thuat
twong ung theo quy dinh. C4c dir liéu duoc st dung
cho phén tich phai dam bao d6 chinh xac da liéu
dugc lya chon, bao gom: binh d6 théng bao ludng
duong thuy noi dia, sb liéu thdng ké muc nuée chay
tau tai vi tri nghién cau dugc tram quan Iy ludng
duong thuy khu vuc d6 hodc Téng cuc khi tuong
thay van cung cap.

[ Phan chia BMTN |

Nh3p dir ligu cao Xay dyng bé mit theo quy dinh
dg day séng ty nhién (BMTN) trong cap ky
thuat BTND

Xay dyng bé mit Xac dinh duting
gia dinh theo cip tim tuyén ludng ty
ky thugt BTND nhién

Xdc dinh cac vj tri
tiem an TNGT

Hinh 1. Quy trinh xdc dinh vi tri tiém én
tai ngn giao théng dwong thizy
Quy trinh thyc hién xac dinh vi tri tiém an tai nan
giao thong duong thiy tng dung GIS duoc téc gia dé
Xuét nhu sau:
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Buac 1: Nhap dir liéu cao d6 day song.

O budc nay, trén co so binh d6 thong béo ludng tai
khu vuc nghién ciu, di liéu khéng gian bao gom toa
d, cao d¢ cua dia hinh day duoc trich xuat va st dung
lam dit liéu dau vao cua GIS.

Budc 2: Xay dung bé mat dia hinh tu nhién.

Tir dir lidu diém cao do day song, tién hanh xay
dung mo hinh s d6 cao (DEM) bé mit dia hinh dya
trén phuwong phép xay dung mang tam giac khong déu
Triangulated Irregular Networks (TIN). M6 hinh s6
d6 cao bé mat dia hinh sau d6 tiép tuc dugc ra soét,
loai bo céc sai s6t vé dia hinh c6 thé xay ra trong qua
trinh tu dong xay dung mang tam giac.

Phuong phap xay dung DEM dua trén md hinh
TIN duoc tac gia lua chon bai day 1a phuong phép thé
hién dugc vector cua ciu tric dia hinh. TIN 1a tap hop
céc chudi tam giac khong ddng déu, khong chong lap
I&n nhau va bao phu toan bo bé mit dia hinh, trong do,
mdi tam giac tao thanh mot mat phang. Trong hinh
hoc, TIN la tap cac dinh ndi véi nhau thanh céc tam
giac va dugc gisi han boi 3 diém dic trung vé gia tri
toa do X, Y va cao do Z. Mdi tam giac nay tao ra mot
bé mat c6 d6 ddc va hudng dbe. Uu diém cua TIN la
kha ning biéu din cac bé mat lién tuc tir tap diém dix
liéu roi rac va tao nén tap hop céc tam giac cd cac
thuoc tinh vé& d6 déc, dién tich va hudng.

Budc 3: Phan chia bé mat dia hinh ty nhién theo
quy dinh trong cép k¥ thuat duong thay.

Trén co s& bé mat ty nhién da duoc xay dung, sit
dung s6 liéu vé muc nuée do duoc tai khu vuc khao
sét tién hanh phan chia bé mit tu nhién thanh cac khu
vuc dua trén do sau chay tau quy dinh trong cap ky
thuat duong thiry. B& mat tu nhién duoc chia lam 02
khu vuc chinh bao gdm céac khu vuc khong dam bao
d6 sau quy dinh trong cap k§ thuat duong thay va cac
khu vuc dam bao d6 sau (ta goi khu vuc dam bao do
sdu nay la da giac tinh toan).

Budc 4: Xac dinh duong tim tuyén ludng ty nhién.

Tim tuyén ludng tu nhién duoc xac dinh dya trén
nguyén ly sit dung so ¢ Voronoi dé xac dinh dudng
tim cua da giac tinh toan [7]. D& han ché sai s6 khi
xac dinh tim tuyén, da giac tinh toan ¢ day dugc
xay dung cho muc nude thap nhat. Duong tim tuyén
nay co ban di thé hién duoc hudng chi dao cua lach
sau ty nhién trén ludng.

So dd Voronoi (trong linh vuc thiy van, so d6
nay con dugc goi la da giac Thiessen) nham phan
tdch mot khong gian métric theo khoang céach tai
mot tap hop roi rac céc vat thé (cac diém) cho trudc
trong khdng gian [7].
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Budc 5: Xay dyng bé mat gia dinh theo cap ky
thuat duong thuy.

Hinh 2. Tuyén luéng dwong thiy sdng Cong

Bé mat gia dinh duoc xay dung véi muc dich 1a
can ¢t ti thidu ma tuyén dwong thiy can dat duoc
theo quy dinh tai cip dwong thiy. Bé mat gia dinh c6
cac kich thudc tdi thiéu vé bé rong, chiéu sau tuan theo
quy dinh cap ky thuat duong thiy va duoc xay dung
doc theo tim tuyén ludng tu nhién duoc xac dinh tir
Budc 4. Lay tim tuyén ludng lam chuén, bé mat gia
dinh duoc phat trién sang hai phia cua tim tuyén dam
bao mdi phia c6 kich thudc téi thiéu bang mot nira bé
rong quy dinh tai cap k¥ thuat duong thay.

Budc nay c6 thé sir dung dé don vi quan ly ludng
duong thay tham khao b tri hé thong bao hiéu phu
hop véi lach sau tu nhién caa tuyén ludng.

Budc 6: Xac dinh c&c vi tri tiém an tai nan giao thong.

Céc khu vyc tiém 4n tai nan giao thdng dwoc xac
dinh 1a cac vi tri c6 mot trong cac kich thudc ludng
thuc té nho hon tri s6 t6i thiéu cua cap ky thuat twong
ung theo quy dinh hoac moét trong cac kich thudc:
khau do khoang thong thuyén, chiéu cao tinh khong,
chiéu sau tai vi tri cau va cong trinh khac trén song,
kénh nho hon tri s6 thip nhét cua cap ky thuat twong
ung theo quy dinh.

V6i cau va cong trinh khac trén song, viéc xac
dinh kich thuéc khau do khoang thong thuyén, chiéu
cao tinh khong, chidu sau tai vi tri cdu twong ddi don
gian. Trén co s& CAC Vi tri tru cAu va thong sb ky thuat
ctia cau, ta c6 thé xac dinh dugc ngay xem day c6 phai
la vi tri tiém an tai nan giao théng hay khang.

Céc vi tri tiém 4n tai nan giao thdng trén ludng
dugce x4c dinh chinh 12 nhitng vi tri ndm trong khu vuc
bé mat tu nhién di xay dung ma c6 do sau khong dam
bao theo quy dinh trong cap k§ thuat duong thuy dong
thoi vi tri ndy nam trong pham vi bé mit gia dinh dan
dén kich thuéc ludng thuc té nhé hon tri s6 t6i thiéu
cua cap ky thuat tuong tng theo quy dinh.
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3. Ung dung GIS xac dinh vi tri tiém an nguy
co' tai nan giao thong dwong thay tai khu vuc
cau dwong sat Da Phuc, song Cong

Tuyén sdng Cong la tuyén van tai thuy huyét mach,
dau méi tap trung céc cang, bén béc xép hang hda van
tai di Quang Ninh, Hai Phong, Ha Noi va mot sb tinh
phia Bic. Tai khu vuc cum cau dudng sit, duong bo
Pa Phuc tap trung nhiéu bén, cang thuy noi dia co
phép va khdng phép hoat dong lién tuc 24/24h. Cac
phuong tién vao béc do hang hoa thuong dau d6 dan
hang ngang (5 dén 6 phuong tién ca xudi nguoc) gay
nén anh huong dén bé rong ludng chay tau.

B8
O

-

)

Hinh 3. Bé mgt tw nhién ddy séng Cong khu vuc céu
Da Phic

Theo phan cap ky thuat duong thay [3], tuyén séng
Cong doan tir ngd ba ciu Cong dén cau duong bo Pa
Phuc c6 chiéu dai 5km, cip ky thuat 111 ¢ng véi do sau
chay tau trén 2,8m, bé rong ludng trén 40m (B > 40m)
va tinh khong cau 7m (H = 7m) [3]. Tuy nhién, trén
thuc té, khoang cach tir cau duong sit Da Phuc dén cau
duong bo Pa Phic 1a 550m. Phia thuong luu tir cau treo
Su doan 312 dén cau duong bo Pa Phuc ludng tau cong
cua tay 40, khu vuc ludng hep, han ché tim nhin. Tai vi
tri cdu dwong bo Pa Phuc c6 kich thudc khoang thong
thuyén B = 18m < cip k¥ thuat (B > 40m); V4i tan suat
muc nudc 5% tai cau twrong wng +8,0 thi tinh khong do
duoc H = 4,3m nho hon tinh khéng quy dinh tai cip ky
thuat H = 7m [3]. Tai vi tri cau dwong sit Pa Phic c¢6
kich thuéc khoang théng thuyén B = 30m < cép ky
thuat (B > 40m). C6 thé thay, 02 vi tri cAu ndy chinh Ia
cAc Vi tri tiém an nguy co tai nan giao théng duong thity
duogc quy dinh tai [4].

Hinh 4. Khu vere ¢6 dé sdu dam bao chay tau

Can ctr theo s6 liéu muc nudc, tién hanh phan
chia bé mat tu nhién thanh céc vung c6 d¢ sau dam
bao va khong dam bao yéu cau cua cap ky thuat
duong thuy. Voi muc nuée thiap nhat +0,64m, ta co
muc nudc chay tau téi thiéu tng véi do sau chay tau
2,8m 1a -2,16m. VVing mau trang cé gach chéo trong
Hinh 4 thé hién khu vuc c¢6 d6 sau dam bao chay tau.

Ung dung so dd Voronoi, ta xac dinh dwoc tim
tuyén ludng dua trén lach sau tu nhién. Tur dé, tién
hanh xay dung bé miat gia dinh theo cip ky thuat
dudng thiy dé lay d6 1am can ci xac dinh pham vi tdi
thiéu cua tuyén ludng duong thay (xem Hinh 5).

Hinh 6. Vj tri tiém dn nguy co tai ngn giao théng

dwong thiy (mau do)

Dua trén di liéu trén, xac dinh duoc cac vi tri tiém
an tai nan giao thong trén doan ludng c6 do sau khdng
dam bao theo quy dinh trong cap k¥ thuat dudng thuy
va nam trong pham vi bé mat gia dinh dan dén kich
thudc ludng thyc té tai cac vi tri nay nho hon tri 6 toi
thiéu cua cap ky thuat tuong tmg theo quy dinh. Cac
vi tri trén Hinh 6 ¢6 mau do dugc xac dinh la cac vi tri
tiém an nguy co tai nan giao théng duong thiy.

4. Két luan

Bao dam an toan giao thong ciing nhu han ché tinh
trang tai nan trén toan tuyén duong thay 1a nhiém vy
quan trong thuc day su phét trién ciia van tai duong
thiy. Trén co s¢ tng dung Hé thong thong tin dia ly,
bai bao da tap trung nghién ciu xac dinh cac diém
tiém 4n tai nan giao thong d6i véi truong hop tuyén
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duong thity ¢6 mét trong céc kich thugc ludng thuc té

nho hon tri s6 t6i thiéu cua cap ky thuat duong thuy.
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