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Tém tat - Hang nam, tai nan giao théng dwéong bd lam chét hon
1,2 triéu nguoi trén thé gisi. & Viet Nam, c6 hon 8000 ngan ngudi
chét, _trung binh gan moét nguoi chét trong mét gi® lién quan cac
sw cb trén dwong bd. Cac tuyén duwong deo déc, do khé khan vé
mat dia hinh va kinh phi xay dung céc yéu t6 hinh hoc thuwdng 1a
khéng dap (ng cac tiéu chudn an toan va thuong duwgc xem la
nhan t4 quan trong gép phan vao tai nan. Bai béo trinh bay mot sé
két qua phan tich so' bé anh huéng cla cac yéu té hinh hoc dén
tan suat xay ra tai nan trén tuyén dwérng H6 Chi Minh doan déo Lo
Xo, v&i s6 liéu tai nan thu thap duoc trong vong 12 nam khai thac.
Két qua trinh bay trong bai bao la théng tin tham khao hivu ich dbi
véi cac don vi thiét ké, cac don vi quan li dwéng bo.

Tir khoa - Tai nan giao théng duong bo; yéu td hinh hoc duong;
dwdng déo doc; tan suat tai nan; dwo'ng cong nam; d6 doc doc.

1. Pat vin dé

Theo bao cao cia WHO [11], hang nam, c6 hon 1,2
triéu ngudi chét do tai nan giao thong dudng bg, hang triéu
ngudi bi thwong, tan tat lién quan dén tai nan giao thong
dudng bo. Mot thyc té dang quan tim 13 con sb thiét mang
vi tai nan giao thong khong giam trong sudt thoi gian tir
2007 dén 2013. Tai nan giao théng dudng bo 1a nguyén
nhan hang dau gay chét ngudi ¢ do tudi tir 15-29, voi hon
30 000 nguoi mdi nam. Thiét hai do tai nan giao thong
dudng bd & cac nudc chdm va phat trién trung binh udc
tinh 12 5% GDP, con sb nay ¢ Viét Nam la 2,89% GDP.

Tai Viét Nam, nam 2017 ca nudc xay ra 20 280 vu tai
nan giao thong (TNGT), trong do tai nan giao thong duong
bd chiém 97,1% lam chét 8089 ngudi va bi thwong
5517 ngudi [10]. Mic du tai nan giao théng & cic nim gan
day duoc danh gia la da giam ¢ ca ba ti€u chi so vi nam
trude (sd vu, sd nguoi chét va ) nguoi bi thwong), song tai
nan giao thong duong bd van 1a vin dé nhirc nhdi.

Cuc canh sat giao thong — B6 Cong an, Viét Nam cdng
bd nguyén nhan gay tai nan lién quan dén ngudi l4i 13 62%
(bao gom cac nhom chay quéa toc do, di khong ding lan
duong, vuot xe sai quy dinh, chuyén huéng khong ding
quy dinh, khong nhuong dudng, s dung ruou bia), cac
nguyén nhan khac chiém 38% [5]. Viée thong ké nguyén
nhén gy tai nan duong bd hién nay van tap trung vao 16i
clia nguoi diéu khién ma chua phan loai cu thé cic nguyén
nhén lién quan dén phuong tién va didu kién duong.

Theo cac s liéu thong ké & My cho thiy, diéu kién
duong lién quan dén 34% s6 vy tai nan, trong do, ty 1¢ tai
nan chi hoan toan do diéu kién duong chiém 3% tong s6 vu
tai nan [1].

O Viét Nam, do han ché vé kinh phi dau tu, cong nghé

Abstract - Road traffic accidents kill more than 1.2 million people
worldwide each year. There are more than 8,000 deaths per year,
an average of nearly one death related to road accidents per day
in Vietnam. Due to terrain difficulties and limited construction costs,
highway geometric factors do not meet the road safety standard
and are always supposed to be the main factor contributing to
crash on roads in mountainous areas This article presents some
results of preliminary analysis on the effect of basic geometric
factors on the crash rate on the Ho Chi Minh Highway, Lo Xo Pass
segment, with crash data collected during 12 years of operation.
The results presented in the article are useful reference for
designers and road management department.
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xdy dung va dam bao an toan giao thong chua dugc tot,
cung véi dic diém diéu kién dia hinh phirc tap, cac tuyén
duong khu vyuc déo, dbe thuong dugc xem xét “cham
chude” mot s6 yéu td vé ban kinh, tim nhin, bé rong duong.

Bai bao khao sat anh huong ciia mot sb thong sé hinh
hoc chu yéu cua tuyén dudng déo dbc dén tin suét xay ra
ai nan trén tuyén. Két qua trinh bay trong bai bao 1a thong
tin tham khao hitu ich cho cac don vi thiét ké trong viéc lya
chon cac yéu t6 hinh hoc chu yéu cua tuyén duong dé dam
bao giam thiéu TNGT trén tuyén.

2. Phan tich anh hwéng cic yéu té hinh hoc ciia dwong
dén tan suat xay ra tai nan giao thong
2.1. Gidi thi¢u vé doan tuyén
2.1.1. Tong quan

bBuong HO Chi Minh di qua dia phan 30 tinh, thanh
pho, c6 tong chieu dai khoang 3.167 Km (trong d6 tuyén
chinh dai khoang 2.667 Km, tuyén phia Tay dai khoang
500 km). Poan tir Thanh My (Km1320) dén Ngoc Hoi
(Km1480) c6 quy mo duong cap III mién nii, duge thiet
ké theo TCVN 4.054 — 85 v6i quy m6 mat cat ngang
Bnén = 9m; Bmat = 7m (theo Qb s6 18/2000/Qb-TTg
ngay 03 thang 02 nam 2000 va Qb s0 242/2007/Qb-TTg
ngay 15 thang 02 ndm 2007), [7].

beo Lo Xo, doan tir Km1407+00-Km1434+00.00 di
qua hai tinh Quang Nam va Kon Tum ¢6 dia hinh hiém tr¢,
chicu dai 27km, huéng tuyen quanh co, vuot cao do 16n
nhat hon 500m ¢ 7km dau tién (Km1407-Km1417); d6 doc
ngang 16n, mot bén 1a nli cao, mot bén 1a vuc sau, [7].
2.1.2. Ddc diém vé thiét ké hinh hoc

Doan tuyén st dung 206 dudng cong né'lm, trong do6 cé
148 duong cong c6 ban kinh dudng cong nam R<125m, c6
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88 duong cong ndm c6 R<60m; chiéu dai doan duong cong
26.88km (96%); chiéu dai doan thang 1,12km (4%); tong
goc chuyén hudng 9510,5 d9, trung binh 46,18 do. Mo
rong phan xe chay trén cac duong cong nam 16n nhét dat
3,5m; trung binh 1,1m [7].

b6 déc doc ¢ nhiing doan sir dung trén 10%, nhiéu
doan déc lién tiép, kéo dai [7].

Tam nhin xe nguoc chiéu S2 tir 43m dén 250m [8].
2.1.3. Pdc diém vé tai nan giao thong

Tir khi dua vao khai thac nim 2004 dén nay, doan tuyén
déo Lo Xo di xay ra nhiéu vy tai nan giao thong nghiém
trong. Theo thong ké ctia don vi quan 1y tir thang 1 nim
2005 dén thang 12/2016 trén doan tuyén di xay ra 175 vu
tai nan giao thong 59 nguoi bi chét, 285 nguoi bi thuong.
Céac vu TNGT khong rai déu trén toan bd doan tuyén ma
tap trung chii yéu ¢ 3 doan/cum (chiéu dai cic cum tir
2-3km), & d6 mat do ciing nhu xac xuit xay ra TNGT cao
hon rét nhiéu so vé6i cac doan khac, [4].

Phan tich s liéu so bd cac vu tai nan cho théy, 20 vu
tai nan (11,4%) lién quan dén diéu kién xe; 155 vu tai nan
(88,6%) do 14i xe khong kiém soat toc do, xe mat l4i.

Ty 16 tai nan xay ra trén doan duong thing 4% (7 vu);
trén duong cong 96% (168vu).

R4 rang, yéu tb hinh hoc cua tuyén duong gop mot phan
cuc ki quan trong trong van d¢ tai nan ¢ doan duong dang
nghién cuu.

2.1.4. Bdc diém vé heu lwong giao thong

Theo bao céo sb liéu dém xe tai tram Dak Glei [6], tir
nim 2006 dén 2017; luu lugng xe dat trung binh tir
330 xe/ngd (2006) dén 740 xe/ ngd. Tc d6 ting trudng xe
trung binh 8%/nam. Trong d6, muc dg tang trudng & giai
doan 2006-2010 dat 12%; giai doan con lai trung binh 5%.
2.2. Phwong phdp phén tich, dy bdo tai ngn

Tai nan giao thong 1a két qua ctia nhiéu yéu t6, d6i véi
céc yéu td vé hinh hoc ciia tuyén dudng, tai nan c6 thé 1a
Kkét qua cua sy thay ddi dot ngot cac yéu td thiét ké, hodc
cling ¢6 thé 1a do ban than cac yéu té hinh hoc cua doan
duong cu thé. Cac phuong phap phan tich, du béo tai nan
giao thong trén tuyén c6 thé chia thanh hai nhom chinh.

Nhom thir nhat danh gia mic do didu hoa cua tuyén
dudng, xét dén su thay ddi diéu kién duong ¢ cac doan lién
ké dé dwa ra tiéu chudn an toan hodc du bao tan suit tai nan
trén tuyén Dién hinh cho céac phuong phap cia nhom 1 ¢6
thé ké dén la phuong phap dva vao toc do ly thuyét [3] khai
thac Vss; so sanh véi téc do thiét ké cua doan tuyén, hoic
s0 s&nh Vgs cuia cac doan lién ké; cic phuong phap danh
gi4 sy chénh 1éch cua hé sé luc ngang fr [9], tir cac sb liéu
thue nghiém, 1ap cac phuong trinh hdi quy dé tinh toan tan
suét tai nan.

Nhom thtr hai danh gia diéu kién duong cu thé cia timg
doan tuyén dong nhat sir dung cac phuong trinh héi quy
dé tim quy luat cua tan suit xay ra tai nan. Dién hinh cua
phuong phap nay co thé ké dén phuong phap duoc dé xuét
ctia Bakov [3], xem xét 14 hé s6 thanh phan bao gdm: Hé
s6 anh hudng cia luu lugng xe, s6 lan xe, bé rong phén xe
chay, 1é duong, tam nhin, d6 déc doc, ban kinh duong cong
ndm, chénh léch bé rong cdu va duong, khoang cach

chuéng ngai vat hai bén duong, hé §6 bam cua banh xe va
mat duong, giai phap phan lan, chiéu dai cac doan thang,
anh hudng cua nut giao thong.

Cén ctr trén s6 liéu thong ké tong hop cia rat nhidu
tuyén duong, Hi€p hdi nhitng nguoi lam duong va van tai
My (AASHTO) ban hanh HSM (highway Safety Manual),
[1] huéng dan phan tich kha ning xay ra tai nan trén tuyén
duong ngoai d6 thi, trong ndi do va tai cac nit giao thong.

Trong nghién ctru ndy, nhom tac gia phén tich cuong do
xay ra tai nan theo cac yéu to hinh hoc cua cac doan ddc lap.

Céc yéu té hinh hoc cua tuyén lién quan dén kha ning
xdy ra tai nan thudong dugc xem xét d@i voi duong 2 lan xe
ngoai d6 thi, dwoc HSM xem x¢t gom: (1) Bé rong lan
duong; (2) bé rong 1 duong; (3) chiéu dai ban kinh duong
cong nam va viéc bd tri dudng cong chuyén tiép; (4) do doc
siéu cao; (5) do dbc doc; (ﬁ) mat do cuq duong nhanh, lvu
luong dudng nhanh; (7) bo tri go giam toc ¢ tim dudng; (8)
bo tri lan vuot xe; (9) BO tri 1an cho ré trai; (10) Muc do
nguy hiém hai bén duong; (11) chiéu sang trén duong; (12)
giam sat toc d9g, [1].

_ Trong nghién ctru nay, nhom téc gid chi xem xét cac
yeu to phu hop véi s6 liéu thu thdp duoc gdbm: ban kinh
duong cong nam, ‘dcf) doc doc, bé rong phan xe chay, tam
nhin xe nguoc chiéu.

2.3. Lwa chon chi tiéu ddnh gid tin sudt tai nan va
phwong phap phén tich so liéu
2.3.1. Chi tiéu ddanh gid tan sudt tai nan

Nhu da trinh bay & Muyc 2.2 sir dung phuong phap phan
tich cac yeu to hinh hoc ctia doan dq&mg (,icf)c lap dé danh
gia. Chi tiéu danh gia dugc chon la tan suat xay ra tai nan
trén doan tuyén AR (Accident Rate).

Chi s6 AR duoc dinh nghia nhu sau:

6
_ U Crieuxekm) (1)
N x365x L xt
Trong do:

Ula téng s6 vu tai nan duogc ghi nhan trong thoi gian
phan tich;

t: thoi gian phén tich (nim), s6 nim phan tich trong
nghién ctru nay la 12 nam;

N: Luu lugng xe trung binh nam (xe/ngd);

L: Chiéu dai doan duong cé cing diéu kién (km).

V& co ban chi s6 AR duoc dinh nghia nhu trén phu hop
véi cac nghién clru ctia Bakov [3] va cua dé xuat cia HSM,
[1] s6 vu tai nan/100triéu xe-km.

2.3.2. Phwong phap phan tich

Dua vao ) liéu th(":)ng ké tai nan trén doan tuyén, dac diém
hinh hoc ctia doan tuyen va phan chia cac khoang khao sat phu
hop. St dung cac md hinh hoi quy dé du bao quy luat.

3. Két qua phin tich
3.1. Anh hwéng ciia binh do tuyén

Doi v6i ban kinh dudng cong nam (R), phan tich dbi
voi 3 khoang thay d6i ban kinh: R<60m; 60 < R<90m;
90 < R<125m. Céc duong cong c6 R>125m; khong xem
xét vi s0 vu tai nan chiém ty trong thap.
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Bing 1. S6 liéu tai nan theo ban kinh dwong cong nam

P SO duong con sO vu tai nan
TT Ban kinh (ty 12) & (5 18)
1 R < 60m 38 (18,5%) 21 (12,5%)
2 60m <R <90m 87 (42,2%) 105 (62,5%)
3 90m <R < 125m 21 (10,2%) 18 (10,7%)
4 125m <R <175m 26 (12,6%) 9 (5,3%)
5 175m <R <250m 14 (6,8%) 8 (4,8%)
6 250m <R 20 (9,7%) 7 (4,2%)
206 (100%) 168 (100%)

Déi chiéu véi quy dinh cia TCVN 4054-2005 [2], cac
duodng cong khong dam bao yéu cau vé ban kinh t6i thiéu
Umg voi dudng cép 11 mién nii, co toc do thiét ké 60km/h.
Diéu nay la co thé chap nhén duogc néu xét ¢ diéu kién dia
hinh kho khan khu vuc déo Lo Xo.

D¢ dua ra cac khuyén cdo ddi véi cac truong hop thiét
ké tuong tu, ddi voi doan tuyén deo dbc, co ban kinh duong
cong nim <125m, nhom tac gia so sanh véi cac quy dinh
ciia TCVN 4054-2005 tmg véi toc do thiét ké 40km/h
(Bang 2). Dé dam bao khong xuat hién diém den trén tuyén,

tan xudt tai nan AR theo (1), ing véi t=1 nam, luu luong
(N) 550 xe/ngay dém, AR <5 vu/tri¢u xe.km.

Bing 2. CAc tiéu chudn kj thudt t6i thiéu [2]

Ban kinh (m) <60m 60<R<90 90<R<125
Tée do thiét ké 40km/h 40km/h 40km/h
S2 (m) 80 80 80
Rmin (m) 60 60 60
W(m) 1,5--2 1,2--1,5 0,9-:-1,2

Két qua phan tich cac ‘méi quan hé giita tan ‘suét tai nan
(AR) va d6 mo rong phén xe chay W (m); tm nhin xe
nguoc chiéu S2 (m) dugce trinh bay ¢ Hinh 1 dén Hinh 6.
3.1.1. Bdn kinh dwong cong nam R<60m

AR

Hbi qui Quan hé ham tang trudng — Growth

14.00

R? = 0.866
12,00

4.329-0.032%5
AR =p

10.00

a
8.007

.00

T T T T
50.00 60.00 7000 B0.00 S0.00
S

Hinh 1. Quan hé giita AR va S2 (m); R<60m

Két qua phan tich cho théy, néu ap dung ding cac gia
tri phu hop vdi ti€u chuan thiét ké [2], tan suat tai nan co
thé dam bao duoc & mirc AR<S vu/triéu xe km.

Viée str dung ban kinh dwdng cong ndm nho can phai
duoc xem xét ki ludng, trong trudong hop bat bude phai ap
dung, can c6 gidi phap dam bdo tam nhin (S2>80m), thict
ké d0 mo rong phan xe chay phu hop, t6i thiéu 1,5m.

AR Hbi qui ham nghich dao - Inverse

14.00

RZ = 0844

12.00

10.00-]

200

6.007]

Hinh 2. Quan hé gitta AR va W (m); R<60m
3.1.2. Ban kinh dwong cong nam 60 < R<90m
AR  Hoi qui Quan hé ham tang trrong — Growth

25.00
o RZ=0746
20.00
15.001

10.00+

5.009

.00 T T T T T T
60.00 70.00 80.00 90.00 100.00 110.00 120.00
S

Hinh 3. Quan hé giita AR va S2 (m),; 60 <R<90m

AR Hbi qui ham nghich dao - Inverse
25.007
; R2 = 0.763
20.00
B
s N AR =-2.432+ 3782
b W

10.00-

5.007

0.00 T T T
0.5

Hinh 4. Quan hé giita AR va W (m); 60 <R<90m

Dbi voi khoang ban kinh tir 60m dén 90m, 1 khoang
ban kinh dugc sir dung nhiéu nhat trén doan tuyén, 42,2%
vé s6 luong, dong gbp 62,5% sb vu tai nan. Mic du c6 ban
kinh dudng cong ndm 16n hon khoang ban kinh <60m, song
tan suat tai nan cao hon (AR c6 thé dat gia trj 20 dén 25).

V6i khoang ban kinh 16n hon, toc d6 xe chay thuc té co
thé cao hon do vay, can phai tuan thii nghiém ngit cac gia
tri toi thiéu theo quy dinh ctia tiéu chuan thiét ké. Trong
truong hop khong dam bao yéu cau thiét ké, can xem xét
céc bién phap giam tdc do (46 ddc va chiéu dai doc) & cac
doan lién ké.
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3.1.3. Bdn kinh dwong cong nam 90< R<125m 3.2.1. Bg doc doc 6% < 1d<8%
AR Hoi qui Quan hé ham tang truéng — Growth AR Hi qui Quan hé ham ting trudng — Growth
20.00- o
=] 12507 R2=0.777
R2=0.739 R
1800 el 5.501-0.046%5
AR =g

7507

10.00+
5.007]

S5.00 2.50M

° nSﬁEI 0o SEIIUEI TU‘DU SD‘UD QI]IEIEI 1DEII 0o 11I]I oo 12E’ 0o
0.00 T T T T T
60.00 70.00 80 .00 8000 100 .00 11000
S Hinh 8. Quan hé gitta AR va S2 (m); 6% < 1d<8%
Hinh 5. Quan hé gid'a AR va S2; 90 <R<I125m AR Héi qui ham nehich dao - Inverse

AR Héi qui ham nghich dao - Inverse b

12.50 R2 — 0 85
25 00 ’

10.00-]

6.643

20,00 RZ = 0.86 B © AR =—1004+—=

7.50

5,00

2.50

10.00-

0.00
o

5,007

Hinh 9. Quan hé giita AR va W (m) 6% < 1d<8%
3.2.2. Bé déc doc 8% <1d<10%

0.00

050 1 .EU 1 .%U w 2.‘00 2 ISU
Hinh 6. Quan h¢ giita AR va W (m) 90 <R<125m \  H0i qui Quan hé him tang tredng — Growth
Tuong tu khoang ban kinh <60m; céac chi tiéu k¥ thuat
dam bao ti€u chuan thiét ké déu c6 gié tri AR dat yéu cau. e
3.2. Anh hwéng ciia tric doc e RZ=10.691
AR 8 o £.052-0.0326%5
10.004
2004
2050 i
1500~ ° ‘::IOW TDTW W‘W W‘w IDC"W IIIIIDC'
’ o g
1020 Hinh 10. Quan hé giita AR va S2 (m), 8% < Id< 10%
AR Hoi qui ham nghich dao - Inverse
H00
o 20.00
=] =] o o e (=
0.0 T T T T T T R?2=0.75
(1= 200 400 & 00 a0 1000 1200
o 15.00 o
. o . 6.64
Hinh 7. Quan hé gitta AR va ld (%) AR:*0-169*T

10.004

Phan tich tong thé vé quan h¢ AR va do déc doc Ig ddi
v6i quan hé hoi quy tot nhat 1a hoi quy da thire bac 3, hé s6

tuong quan R? dat thip, chi dat 0.27, twong quan yéu. 5007

Diéu nay chimg t6 12 d6 déc doc chua phan anh chinh
Xac kha nang xay ra tai nan trén tuyén, can thiét phai c6 cac ocot- - - - -
nghién ctru sau hon vé toc d9, chiéu dai doan doc, chicu dai w © Qv

ctia cac doan déc lién tuc.v.v. . i i
Hinh 11. Quan hé giita AR va W (m), 8% < 1d< 10%
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3.2.3. B¢ déc doc 1d > 10%

AR Hébi qui Quan hé ham ting trudng — Growth

15.00

10.00+

5.00

0.00 T T T T
60.00 70.00 80.00 20.00 100.00

s O Observed
—— Growth

Hinh 12. Quan hé giita AR va S2 (), Id > 10%

AR Hoi qui ham nghich dao - Inverse
25.001
2 —
20.00-] RZ=0.92
15.00-] AR = —44224 11745
W
o
10.001 o0
5.00
o
0.00° T T T T
0.50 1.00 1.50 2.00 250
W © Observed

—Inverse

Hinh 13. Quan hé giita AR va W (m), Id > 10%

Céc két qua phan tich mdi quan hé gitra AR va d6 doc
doc cho théy, viéc st dung do dbc doc 16n >8%, két hop
v6i cac duong cong cb d6 mé rong nho (W<I1,0m), tam
nhin S2 khéng dam bao theo tiéu chuin (S2<80m) s& lam
gia ting dang ké tin sudt tai nan ctia doan tuyén. Cac doan
c6 d6 dbc <8% anh huong cua W va S2 chua thé hién rd
qua s6 liéu thong ké, két qua phan tich, vi viy van dé nay
can phai dugc nghién ctru sau hon.

4. Két luan va kién nghi
4.1. Két lugn

Bai bio di trinh bay két qua phan tich mot s6 cac yéu
t0 quan trong anh huong dén tan suat xay ra tai nan trén
doan tuyén nghién ctru: Ban kinh, d6 doc doc, mé rong
phan xe chay, tam nhin.

Thong qua cac két qua nghién ctru da trinh bay ¢ ndi
dung 2 va 3 cho thay, diéu kién duong dong gop rét 16n vao
viéc gia tang tAn sudt tai nan trén tuyén, ddc biét 1a khu vuc

kho khan vé dia hinh. Viéc dam bao cac chi tiéu ky thuat
theo tiéu chuan thiét ké hién hanh TCVN4054-2005 la can
thiét; cac truong hop kho khin vé dia hinh, can phai c6 cac
giai phap giam thiéu tan suét tai nan.

V6i s6 lidu thu thap duoc twong dbi dy du, khach quan,
céc két qua trinh bay trong béo céo c6 thé 1a ngudn tham
khao co gia tri dbi voi nguoi thiét ké, don vi tham tra, hd
trg trong viéc quyét dinh cac giai phap thiét ké phu hop.
4.2. Cic han ché va dé nghj

Bai b4o chi phan tich anh hudng cua cac yéu tb doc lap,
rd rang dé dan dén sy c¢b noi chung va tai nan giao thong
riéng, mot yéu t6 doc 1ap khong phai 1a nguyén nhéan chinh.
Vi véy can trién khai céc nghién ciru sau hon, dic biét 1a
mdi quan hé giira cac yéu td vé toe do, chidu dai ddc, ciing
nhu siéu cao ¢ cac dudng cong nam, hé sé stc bam trén
duong.v.v.

Cung voi viée nghién cru chuyén sau, cong tac thong
ké sb lidu, dic biét 1a phan tich anh hudng cua chat lugng
clia tuyén dudng néi chung va yéu td hinh hoc dudng néi
riéng dén kha niang xay ra tai nan can dugc coi trong va
trién khai dong bg.

Pé c6 duge nhidu 1oi khuyén tdt cho cac don vi tham
gia vao cac giai doan khac nhau cua du an xay dung cong
trinh dudng bg, cac nghién ctru anh huong cua diéu kién
duong dén tai nan giao thong can duoc trién khai rong khap
trén pham vi ca nudec.
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