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Tém tit

Pé thiic ddy phat trién kinh té xa héi, thanh pho
Hai Phong dang dan hoan thién hé thong ha tang
giao théng két néi ngoai dé thi. Pdc diém ciia
nhitng tuyén dwong nay la cé dia hinh phiec tap
nhw dwong xuyén ddao Cat Hai - Cat Ba (TL356),
noi tiém dn tai nan giao thong rdt cao. Viéc iimg
dung mé hinh twong tac thiét ké an toan dwong bé
- [HSDM dé phan tich, danh gid anh hwéng cia
cde yéu 16 hinh hoc cia tuyén dwong xuyén ddo
Cdt Ba dén an toan giao théng la can thiét. Két
quda ciia nghién ciru nay dea ra dwoe biéu do di
bdo riii ro tai nan giao théng cia tuyén dwong,
trén co s¢ dé dé xudt cdc hwéng té chirc giao
théng trong qud trinh khai théc tuyén dwong.

Tw khéa: Duong xuyén dao, IHSDM, an toan
giao thong.

Abstract

With the aims of promoting of social and economic
development, Hai Phong city is completion of
transportation infrastructue connecting outside
urban areas. The roads with complicated
geometric feature such us the cross Cat Ba island
road (provincial road 356) has inherent risks in
traffic safety. Using model Interactive Highway
Safety Design Model - IHSDM to Analyze , assess
the effect of geometric factors cross Cat Ba island
road on traffic safety is necessary. The result
presents charts make predictions about the risks
of traffict accident on the road and. The output is
used in giving recommendations on traffic
ozganization in operation progress.

Keywords: Cross island road, IHSDM, traffic
safety.

1. Tong quan ve dw an

Xay dung tuyén duong xuyén dao Cat Hai - Cat

Ba dé dap tmg nhu cau di lai ngay cang ting cao cua
du khach va cu dan trén quan dao Cat Ba. Piéu d6 phu
hop véi dinh huéng phat trién du lich cta thanh phd
va gbép phan hoan thién hé théng ha ting giao thong
khu vuc, thuc ddy phat trién kinh té ciing nhu an ninh
qudc phong cia dia phuong.

Tuyén dudng duoc thiét ké theo quy mo dudng cap

IV-MN, van téc thiét ké 40km/h theo tiéu chuin

TCVN 4054-05.
Bing 1. Cic théng sé ky thudt ciia tuyén dwong [1]
Tén chi tiéu Pon vi | Gia tri
Van toc thiét ké Vtk km/h 40
ise Max % 7
Ban kinh cong Rmin m 60
Ban kinh cong Ry m 125
Ban kinh Rsc m 600
Tam nhin S, m 40
Do dbe doc iamax % 10
Ban kinh cong dung 16i Rmin m 700
Ban kinh cong dirng 16m min m 450
P dbc ngang phin xe chay % 2
Bé rong 18 m 0,6

Theo tiéu chuan duong cap IV-MN, tuyén duong

duoc thiét ké véi cac thong sb k¥ thuat nhu sau [1] :

: Bnén = 11,2m.

Bé rong mat dudong : Bmat=10,0m.

Bé rong 1é dét :Blé dat = 2x0,6m.
Do dbc ngang mat duong  : imit = 2%.

Bé rong nén duong

Do doc ngang 1& dat - ilé = 0%.
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Bing 2. Luu lwong xe trung binh nam (AADT) [2]
(Don vi: PCU/ngay dém)

Loai xe 2020 | 2025 | 2030 | 2035
Xe con 121 242 475 862
Xe bus nho 87 176 345 625
Xe bus l6n 169 340 666 | 1208
Tai nho 296 718 | 1282 | 1796
Tai trung 336 843 | 1492 | 1625
Tai 3 tryuc 401 1062 | 1851 | 2103
Tai > 3 truc 227 698 | 1171 | 1213
Xe may 0 0 0 0
Xe dap 0 0 0 0

Tong 1638 | 4080 | 7282 | 8219

Hinh 1. Mt biang tong thé tuyén dwong

2. St dung IHSDM dé danh gia mirc do ATGT
cia du an

2.1. Méi quan hé giita cdc théng so kj thudt ciia
tuyén dwong véi tai nan giao thong

Theo mot s6 nghién ciru khoa hoc trén thé gidi cho
thiy, khuyét diém trong thiét ké hinh hoc tuyén duong
la mét trong nhitng nguyén nhan quan trong gay tai
nan giao thong. San pham cua thiét ké 1a cc bo phan
co ban cua tuyén: binh dé, tric doc, tric ngang. Su két
hop céc yéu tb k¥ thuat cia tuyén anh huéng dén qua
trinh khai thac, van hanh sau nay.

Céc yéu té hinh hoc dién hinh nhu: van tc thiét
ké, doan thing qué dai, ban kinh duong cong nim, hé
s6 ma sat ngang, d0 dbe doc cua duong, tam nhin, sy
phéi hop gitra ndi bd tuyén, gitta cac yéu té tuyén
dudng voi moi truong xung quanh, ... ¢ mbi quan hé
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mat thiét v6i tai nan giao thong. Viéc danh gid mbi
quan hé nay 1a rat can thiét dé dua ra cac tiéu chi vé
an toan giao thong nham c6 cac thude do dinh lugng
ngay tir khau thiét ké méi, nang cip mo rong tuyén
duong.

2.2. Téng quan vé IHSDM

IHSDM - mé hinh tuong tac thiét ké an toan duong
b da va dang dugc su dung rong rai trén cac nudc
tién tién nhu: M¥, Anh, Y, New Zealand, ... Tuy nhién,
tai Viét Nam viéc nghién ctru, danh gia muc d6 an toan
giao thong cua cac tuyén duong thiét ké méi, dang
duogc khai thac, st dung chua dugc dé cap.

IHSDM sir dung céc yéu td hinh hoc va yéu té
quang hoc dé danh gia téng thé tuyén duong vdi tiéu
chi danh gia nhu: Dy béo tai nan, d an toan, biéu do
van toc, nhitng vi tri bét loi v& tAm nhin,... Vi vay, st
dung THSDM dé danh gia mirc d6 an toan giao thong
ctia dudng nay 1a can thiét.

o b s e 13 1) e B
i Rd peb

Selcta modle i

T -

Hinh 2. Cira 56 nhdp div ligu ciia IHSDM [3]

[HSDM gdm 6 md dun dé danh gia cac thiét ké
cua dudng ngoai do6 thi:

e PRM - M6 dun déanh gié tiéu chuén thiét ké;

e CPM - M6 dun du doan rui ro tai nan;

e DCM - M6 dun Tinh bén viing cua thiét ké;

e TAM - M6 dun phén tich giao thong;

o IRM - M6 dun déanh gia nut giao cit ddng mirc;

e DVM - M6 dun nguoi — xe;

Tuy thudc vao cac tidu chi can sir dung, ngudi
dung c6 thé lya chon mdt trong cdc mo6 dun trén.

Trong bai bao nay tac gia st dung mé dun CPM
de du bao tai nan giao thong. CPM xac dinh céc vi tri
c6 tan so va ty 1€ du bdo tai nan cao nhat trén tong thé
doc tuyén va tung phan doan tuyén duong. Ngoai la
co s¢ d€ xac dinh “rai ro”, mé dun nay con ho trg xay
dung thu vién s6 tai nan lich sir cho céac tuyén duong
c6 quy mo tuong tu trong tuong lai.
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Thuat toan tinh dy béo tai nan gdm 3 thanh phan:
co 56 cac m6 hinh, hé s6 hiéu chuan, hé sb hiéu chinh
tai nan (AMFs). [4]

Phuong trinh (1), (2) dugc sir dung dé du bao sb
lurong tai nan phan doan duong 6 t6 trong md dun
CPM.

Nig = Nbr-Cr-AMFl-AMFz ..... AMFg €))

N, = (ADT ).(L).(365).00" 6y exp(-0.4865) (2)

Trong dé:

N,5, Np,: Tong s6 du bao tai nan trén phan doan
duong, so tai nan danh dinh trong diéu kién co ban
cua duong;

C,,AMF; : H¢ s6 diéu chinh chung, hé sé diéu
chinh tai nan cho tirng phan doan;

(ADT),: Luu lugng giao thong trung binh ngay
dém cho nam du kién n;

L: Chiéu dai phan doan duong;

2.3. Str dung IHSDM du bdo tai nan ciia tuyén
duwong xuyén ddao Cat Hdi - Cat Ba

Trong ctra s6 nhap dit liéu chtra nhiéu tab: Tong
quat, Binh do, trac doc, trac ngang, lan,... Moi tab dir
liéu, nguoi dung nhap dit liéu bat budc hoac dir liéu
lua chon.

M6 dun CPM cén cac dit lidu bat budc do 1a:

e Doan thing, doan cong trén binh do;

e Doan chuyén d6i déc trén tric doc tuyén dudng;

e Van tdc khai thac, dia hinh,chtrc nang cua tuyén
duong, luu lugng xe dy bao nam tuong lai;

e Cac dir liéu trong menu tric ngang tuyén dudong;

* S luong tai nan lich st;

Horizontal alignment element types are
r), and Deflection (horizontal deflection angk

Type Start sta.
‘ ‘ (m) | Curve

End Sta. | Curve Radius| Direction of | Radius Deflection
‘Posi(\on ‘Al\gle (deg) |

0.000 27130
a7.1%0 211500 850,00 Rignt
211500, 228700
228700, 202630 125.00|Len
202680 422220
444220 555.480 125.00|Len
s59.280 203.070
c03.070) £29.080 125.00|Rignt
£29.080 724410
724410 504,080 c0.00)Len
304,000 534,850
522330 584510 125.00|Leh
338310 04370
502370 953270 20.00 Right
ssa370)  1+024220
1038220 1+139.680 50,00 Right
1+133.6%0  1+247.080
15247080 1+317.140 200.00|Left
1+317.140
15381220

125.00[Right

14585240 14028010 250,00|Lett

Hinh 3. Civa s6 dit ligu binh do tuyén dwong [3]

V6i dit lidu thu duge tir hd so thiét ké t chue thi
cong tuyén duong xuyén dao Cat Hai - Cat Ba. Sau
khi khai bao diy du cac cira s dit liéu, IHSDM tién
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hanh phan tich va tra cac két qua: Biéu dd du bao tai
nan tong thé doc tuyén duong va dy bao tai nan trén
doan thing, doan cong, doan chuyén tiép cua duong.
Nhing con s6 du béo chi tiét va tong so tai nan, ty
1€ % hau qua cua tai nan.

Két qua thu dwoc qua mé hinh danh gia ITHSDM:

Hinh 4. Biéu do tong két dw bdo tai nan tuyén dwong

Két qua duoc théng ké chi tiét qua Bang 3,4:

Bing 3. Bing dw bdo tén s6 va 1y I¢ tai nan trén todn

b tuyén dwong

Niam tht nhat dénh gia 2020
Nam thir n danh gia 2035
Chiéu dai tuyén duong (km) 1,8017
AADT (vpd) 3,372
S6 lwong tai nan dy béo

Téng sb tai nan 17,32
S6 tai nan gay tir vong va chan thuong 5,56
S6 tai nan gay tir cong va chan thuong 305
nghiém trong '
Thiét hai vé tai san 11,76
% téng sb tai nan

Tir vong va chan thuong 32

Tt vong va chan thuong nghiém trong | 18
% thiét hai tai san 68
Dy kién ty 18 tai nan

Ty Ié tai nan (s6 tai nan/km/niam) 1,6026
Ty ¢t v?ng va chan thuong (so tai 0.5144
nan/km/nam)
T') IA 5 N h,( h h.;\

y etuA’vor.lg vac anf uong nghiém 0,2821
trong (so tai nan/km/nam)
Tol,\h.,\h.\.q £ .

y 1€ thiét hai tai san (so tai 10881

nan/km/nam)
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Bing 4. Bing dw bdo tén s6 va 1y I¢ tai nan trén tirng phéin doan dwong

o o N ] ) Ty 18 tai nan Ty I¢ tai nan tinh trén
Ly trinh | Ly trinh | Chieu dai |So tai nan dwegc dw béo véi . -
. . . o (tai ngn/km/ phuong tign
dau cuoi (km) chu trinh ddnh gia niim) (tai nan/triéu phirong tién-

0 37,19 37,19 0,0372 0,15 0,6573
37,19 2115 2115 0,1743 0,80 0,7699
2115 228,7 228,7 0,0172 0,07 0,6573
228,7 302,68 302,68 0,0740 1,12 2,5203
302,68 444,22 444,22 0,1415 0,56 0,6573
444,22 559,46 559,46 0,1152 1,28 1,8589
559,46 603,07 603,07 0,0436 0,17 0,6573
603,07 639,08 639,08 0,0360 0,96 4,4677
639,08 734,41 734,41 0,0953 0,38 0,6573
734,41 804,06 804,06 0,0696 2,01 4,8167
804,06 834,89 834,89 0,0308 0,12 0,6573
834,89 884,91 884,91 0,0500 1,02 3,4052
884,91 904,37 904,37 0,0195 0,08 0,6573
904,37 953,37 953,37 0,0490 1,86 6,3315
053,37 | 1+034,22 | 1+034,22 0,0808 0,32 0,6573
1+034,22 | 1+139,69 | 1+139,69 0,1055 1,67 2,6344
1+139,69 | 1+247,06 | 1+247,06 0,1074 0,42 0,6573
1+247,06 | 1+317,14 | 1+317,14 0,0701 0,78 1,8475
1+317,14 | 1+361,42 | 1+361,42 0,0443 0,18 0,6573
1+361,42 | 1+528,02 | 1+528,02 0,1666 1,49 1,4933
1+528,02 | 1+584,24 | 1+584,24 0,0562 0,22 0,6573
1+584,24 | 1+628,01 | 1+628,01 0,0438 0,57 2,1818
1+628,01 | 1+697,92 | 1+697,92 0,0699 0,28 0,6573
1+697,92 | 1+762,64 | 1+762,64 0,0647 0,66 1,6906
1+762,64 |1+801,722 | 1+801,722 0,0391 0,15 0,6573

3. Phan tich va dé xuit giai phap
3.1. Phan tich két qud thu dwoc

Qua biéu d6 va bang thdng keé chi tiét du bao tan
sO va ty 1@ tai nan giao thong trén timg phan doan
duong, va théng ké sb tai nan du bao trén toan bd
tuyén duong. Ta thdy tai cic dudng cong nim sau c6
ty 1¢ tai nan dugc du bao la 16n nhét va co nguy co trg
thanh diém den giao thong khi khai thac tuyén duong.

Bing 5. Phin dogn dwong tiém dn nguy co tai nan

giao thong cao

Ty I€ tai nan
Phan doan (56 tai
nan/km/nam)
Km 0+603,07 - Km 0+639,08 4,4677
Km 0+734,41 - Km 0+804,06 4,8167
Km 0+834,89 - Km 0+884,91 3,4052
Km 0+904,37 - Km 0+953,37 6,3315

Tai 4 doan cong trén dugc du doan ty 1€ tai nan
cao. Vi viy, ta tién hanh dwa ra bién phap xu 1y cac
yéu t ky thuat kip thoi trong qué trinh thiét ké hodc
tién hanh cam bién canh bao ngui l4i xe trén cic cung
duong da khai thac, st dung.

Tai phan doan Km 0+603.07 - Km 0+639.08 thudc
ly trinh dwong cong D4. Cac yéu té dudng cong
A=163d29°29’, R=125m, Ln=35 m, isc=4%.

Tai phan doan Km 0+734,41 - Km 0+804,06 thudc
ly trinh duong cong D5. Cac yéu t6 ky thuat:
A=113d29’13”, R=60m, Ln=35m, isc=6% .

Tai phan doan Km 0+834,89 - Km 0+884,91 thudc
ly trinh cua dudng cong D6. Céac yéu té duong cong
A=157d04°10”, R=125m, Ln=20m, isc¢=7% .

Tai phan doan Km 0+904,37 - Km 0+953,37 thugc
pham vi 1y trinh cua duong cong D7. Céac yéu té ky
thuat cia duong cong: A=133d12°56”, R=60m,
Ln=15m, isc=7% .

4 phan doan nam trén 4 dudng cong lién tiép, trong
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d6 duong cong D5, D6 1a 2 dudng cong ciing chiéu va
rit gan nhau, doan nbi giita 2 duong cong rit ngin
L=30,83m.

Theo TCVN4504 - 05, dwong cap IV-MN c6 thong
s0: Ban kinh cong nim Rmin=60m, Rtt =125m. Trong
trudng hop nay do yéu t6 dia hinh ky su thiét ké dang
sir dung cac gi4 tri toi han cho 4 dudng cong lién ké.
Diéu nay khong vi pham quy trinh thiét ké, song n6
duogc khuyén cdo khong thuan loi trong qua trinh khai
thac duong.

3.2. Dé xudt gidi phdp xir Iy

Cac bién phap xu ly cac vi tri nguy co tai nan giao
thong can dugc dua ra dé cai thién yéu td hinh hoc ctia
tuyén duong nhu sau:

Trong qua trinh khai thac st dung, dya trén Kkét qua
du bao tai nan nay ta tién hanh cdm bién bao hiéu Iénh
243- di cham, kém theo bién chi din “chu ¥ quan sat”
tai coc 38 - Km 0+ 579,46 cach coc TD4 30m va coc
60 - km 0+980,24 cach coc TC7 30m. Viéc cam bién
béo nay s& gitp nang cao y thic cia l4i xe dé han ché
cac va cham giao thong tai cung duong nay.

Trong qua trinh stra chita, cai tao tuyén duong dé
cai thién thong sé k¥ thuat, chiing ta tién hanh chinh
tuyén bang cach ting ban kinh dinh D4, D7. Véi 2
dinh cung chiéu D3, D6: loai bo dinh D5 va ting ban
kinh dinh D6 dé nang cao cac chi tiéu ky thuat cia
tuyén duong.

4. Két luan

Nghién ctru da tap trung sir dung mé dun CPM
trong md hinh ITHSDM dé phan tich, danh gi4, du béo
TNGT trén du 4n thiét ké dudong xuyén dao Cat Ba,
thanh phd Hai Phong. Ta ¢6 két qua du béo tai nan giao
thong trén toan bo tuyén duong, timg phéan doan dudng,
két qua du béo tai nan giao thong chi tiét do cac yéu tb
theo phuong ngang.

Vi biéu dd dy bao tai nan giao thong ta thay duoc
4 phan doan dudng thé hién trén Bang 5 c6 tiém 4n
nguy co tai nan giao thong cao. Van dé dit ra cho ki
su thiét ké phai dua ra bién phap hop 1y cai tién cac
yéu t6 hinh hoc ciia cic doan tuyén do dé cai thién
diéu kién duong, dam bao an toan giao thong.

Qua bai bao budc dau gitp nguoi doc ¢6 cai nhin
tong quat vé phuong phap danh gia, phan tich anh
hudng ciia cac yéu té hinh hoc ddi véi an toan giao
thong duong bd bang phan mém IHSDM. Co dinh
huéng dung hd trg cac k¥ su giao thong van tai trong
viéc xac dinh céc vi tri d& xdy ra tai nan giao thong.
Xéc dinh cac “diém nong” tién nang dwoc chu y dic
biét. Tur d6 gitip cho ho kip thoi dua ra cac phuong an
cai tién cac chi tiéu k¥ thuat cua dudng, t6 chirc an
toan giao thong khi khai thac, st dung duong.

Lo&i cdm on

Nghién ctru nay dugc tai trg bdi Truong Dai hoc
Hang hai Viét Nam trong dé tai ma s6: DT21-22.65.
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